Carrier Board
for SOM-6X80 Module



Copyright
Copyright ©2018 VIA Technologies Incorporated. All rights reserved.

No part of this document may be reproduced, transmitted, transcribed, stored in a retrieval system, or translated into any language, in any
form or by any means, electronic, mechanical, magnetic, optical, chemical, manual or otherwise without the prior written permission of

VIA Technologies, Incorporated.

Trademarks

All trademarks are the property of their respective holders.

Disclaimer

No license is granted, implied or otherwise, under any patent or patent rights of VIA Technologies. VIA Technologies makes no warranties,
implied or otherwise, in regard to this document and to the products described in this document. The information provided in this
document is believed to be accurate and reliable as of the publication date of this document. However, VIA Technologies assumes no
responsibility for the use or misuse of the information (including use or connection of extra device/equipment/add-on card) in this
document and for any patent infringements that may arise from the use of this document. The information and product specifications
within this document are subject to change at any time, without notice and without obligation to notify any person of such change.

VIA Technologies, Inc. reserves the right the make changes to the products described in this manual at any time without prior notice.



Carrier Board Design Guide for SOM-6X80 Module

Revision History

Revision Date Description
1.00 08/22/2018 Initial release




Table of Contents

1.

Takd oY (VT o1 uTo] o U 1
1.1 DOCUMENT OVEIVIEW....eeiiiiiiiiiiiiiieee e e ettt e e e s ettt e e teeeeesaaanere e et e e e sa s anraeeeeeesesaanrenneeeesesannnnneeeesesannnnnee 1
0 Yol o1 1 V71 1 F U LY =T R USSP 2
1.3 SChemMatic CONVENTIONS ...iiiiiiiiiiiiie ittt ste e st ste e st e e ete e s be e e beesbe e e beesbaeebeesbaesseesabaeensnesnbeesnseesnss 3
General Carrier Board Recommendations ...........eeeeeeiieieiiiiiicciciireereeee e 4
2.1 PCB SEACKUP .tteeettiie ettt e ettt e ettt e e ettt e ettt e e e e stteeeeetbeeeesabaeeesabaeaeanssaeeaasssaeeaabasaeassaeeanssaaeeansasaeansraeeeanses 4
2.1.1  4-Layer PCB Stackup EXAMPIE ...ccccuiee ettt ettt ettt e e et e e e e ate e e s tbeeeesateeeeeasaeeeearreaean 5
2.1.2  4-Layer PCB IMPedance CONTIOL .......ccccuiiieieiiie ettt ettt e et e e e e ate e e stbe e e e eataeeeeaaaeeeensreaean 5
2.2 General Layout and ROUtING GUIAEIINES ......ccouiiiieiiiei ettt ee e et e e e are e e e ara e e 6
2.2.1  RoULING Styles and TOPOIOZY ...uveieiieeeeiiiie ettt e e et e e e et e e e st e e e e eatee e sbbeeeesateeeeeasaeeeeasseaaan 6
2.2.2  General Trace Attribute RECOMMENAAtION ...eivviiiiiiiiiiieeee e 7
2.2.3  General Clock ROUtINg CoONSIAEIatioNS ......ccccuviiiiiiiieeciiee ettt eete e e e e e et e e e eare e e eeareeeas 8
SOM-6X80 Module and SOM DDR3 SODIMM Slot Specification Overview.........cccceeenen.... 9
3.1 SOM-6X80 MOAUIE PIACEMENT ..eiiiiiiiiiiiiiee ettt ettt ettt ettt e e st e e s st e e s st e e e sabe e e e sabaeesssteeesanneas 9
3.2 SOM-6X80 Module Mechanical CharacteriStiCs ........uiivruieriiiiieieiiiee et 9
3.3 SOM-6X80 Module and Carrier Board DIMENSIONS ......cccuueieriiieiiiiieeeniiieesriteeesieeeessiieeessaeeessveeeeens 10
3.4 SOM DDR3 SODIMM SIOt ....uvieirieiiieiiieeiteeeteeesteeeteeesteeetesestaesbeesssaeesseesssaesssesssseesnsesensaesnsesansesessenn 11
3.4.1  SOM DDR3 SODIMM SIOt DIMENSIONS ...eeeiiiiiiiiiriiiireiiiieeesieeessiiteeesrireeeeessiteeessseaeessseeesssseeeessnnes 11
3.4.2 SOM DDR3 SODIMM SIot FOOTPIINT.....ccuiiiiiieeieeeciiieee et eee ettt e e e e e e erra e e e e e e e e anraeeeas 12
3.5 SOM DDR3 SODIMM SIOt Pin ASSISNMENTS ...eeiiiiiieiiiiiieeeeeeciiitteee e e eeseiere e e e e e e seiraaeeeeeeeeesannseeeeeaesenns 13
Layout and Routing RecommeNndation..........oieeeiiiiieiccciiieeeeee e 16
o o 1011V, | T 1 =Y o - ol ISP 16
4.1.1  HDMI SigNal DefiNitION....ceiuiieiieeiee ettt ettt sttt e b e e sab e s r e sanes 16
4.1.2 HDMI Layout and Routing ReECOMMENAtiONS ......ccveiriiiiiiieniee ittt 17
4.1.3  HDMI Reference SChEmMatiCS...uuiiiiiiie ettt st e e et e e s seee e e saaeeeensteeeennns 19
A = 1T 0 o T= oY T = ol TSR UPP 20
4.2.1  Ethernet Signal DefinitioN ......ooueiiiiiieeeee e s s 20
4.2.2  Ethernet Layout and Routing Recommendations ..........ccooeeriieiiiiieniieiinienec e 21
4.2.3  Ethernet Reference SChEMAtICS ..ccicuiiiiiiiieecic et sare e e e aae e e e 22
e T U Y= 0 [ 01 =Y o - o] SRR 23
4.3.1  USB Signal DEfiNITION ..cccueeiiiieiieeiiie ettt ettt e sr e sat e naes 23
4.3.2  USB Layout and Routing RecommeNdations.........cccueevieiiiiiniieeiieeniee e 24
4.3.3  USB Reference SCREMAtiCS. . ccciuiiiiiiiie ettt s et et e e st e e et e s ssaere e e snbaeeesnsteeeenans 26
4.4 COM and UART INTEITACE. . utitiiiiieee ettt eite e sttt ettt e ettt e st e e e s ate e e esatteessasaeesesteeeensseeeesnseeesnnseneenn 27
4.41 COM and UART Signal DefinitioN .....c.c.eoiiiiiiiiiieieee ettt s 27
4.4.2 COM and UART Layout and Routing Recommendations .........cccccueeieienieniiiinieniie e 28
4.4.3 COM and UART Reference SCheMAtiCs ... ..uiieiiiiiiiiiiie ettt sreee st e s ere e e s saeeeesareeeenes 29
T @1 N [ =] o - o] U PT 30
451  LCD Signal DefiNITiON ...ccouueiiiieiieecit ettt ettt st st s naes 30
4.5.2 LCD Layout and Routing Recommendations .........cocueerieiiiienieeiiieniee et 31
4.5.3  LCD Reference SCREMAtICS . ciiiiiiiiieiieeeciiee ettt e s et e et e e sae e e et e e e sareee e snbaeeesnsteeeenans 32
4.6 TOUCKH Panel INTEITACE ...viiiiiiiie ettt et e e st e e e st e e e sate e e s abeeeessbeeessnnaeeesnseeeens 33
4.6.1 Touch Panel Signal DefinitioN......ccc.eiiiiiiiiiiieee et 33
4.6.2 Touch Panel Layout and Routing Recommendations ..........coccueierieriieiinieniieeenee e 34
4.6.3  Touch Panel Reference SChEMAtICS ... .cciiiiiiiiiiiie et e e s aeeeeeaes 35
o A € (@ N =T - ol ISP 36
4.7.1  GPIO SigNal DefiNItION ..cuueiiiiieiieeee ettt e sttt 36
4.7.2  GPIO Layout and Routing RecommeNndation.........coveerieeiieenieeiieeniee ettt s 36
B.8 20 INTEITACE .ue it eteete ettt ettt ettt e te et eteeteete e e et et e et e et e eteeaeeat et ebeeteeteeteeaeent et eteeaeeteereereeaeen 37
4.8.1  12C SigNal DEFINIEION weevriviieeietiiieiete ittt ettt ettt e et s bt et e st e e etesbe s eseste s esesbeseesessassesessensasens 37
4.8.2  I2C Layout and Routing ReCOMMENETION .....ecvivviieeiriiieeietisteeeieie ettt b e s nas 37
s I S I 101 =T =T PPN 38



4.9.1  SPISIgNAl DEINITION ...eiiiiiiiiieiee et sttt s naes 38

4.9.2  SPI Layout and Routing Recommendation ..........c.oovueeriiiiieiniee ettt 38

L O XU Lo [ To N [ (=T o =Tl T TP P PP PRSP PPOPPTOPRTO 39
4.10.1 Audio SigNal DEINITION ...eeiuiiiiieiie et sb e st esr e 39
4.10.2 Audio Layout and Routing Recommendations..........covveeiiieriieiiiiienieereeeee e 39
4.10.3 Audio Interface Reference SChematiCs ........ccueiiuiiiiiiiiiieieie et 40

O Y B 10 1 =Y o - [ol TP PP PP PPPPPTOPPRO 42
4.11.1 SD SigNal DEFINITION . ...eiiitiiiiiteetee ettt st sa e s e at e s an e e sat e e sareenaees 42
4.11.2 SD Layout and Routing RecomMmMENdatioNnsS .......c.ceevveeriieiieeniie ettt 42
4.11.3 SD Interface Reference SChemMatiCs. .....ooiiii it 43
Appendix A.SOMDB1 Carrier Board Reference SChematics .........ceeeeevvveiiciiiinnneeeeeeeeeee e 44



List of Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41:
Figure 42:
Figure 43:
Figure 44:
Figure 45:
Figure 46:
Figure 47:
Figure 48:
Figure 49:

SChEMATIC CONVENTIONS. .. .ei ittt ettt ettt e b e e bt e e bt e e saeessbaeesbeesbeeenaeeenns 3
Microstrip PCB Stackup EXamMPle.......iiieiii ettt eee e e e e e e e tre e e e e e ente e e esanneeesnnaeeean 4
Stripling PCB StaCKUP EXaMPIE .....ueeiieiiie ettt s e e e e e e e tae e e st e e e esataeeeenneeeesnaneeessaeenanes 4
4-Layer PCB board stackup detail.........ueeieciiiiiiiee ettt st e e et e et e e s nae e e e neaeeeenes 5
Point-to-point and Multi-drop eXamPpPlEs .........eeeciiiiiciiee e e e e et e e naae s 6
(DT Vel a T 1 =D [ 4 o LSS 6
Alternate Multi-drop EXAMIPIE........ueie i e e e e e e e e re e e e e e e e aareeean 6
Signal trace width and Spacing EXaMPIE .......eiiiiii e e et e e e areeeenes 7
Differential signal trace width and spacing eXample........ccccueeeeeiii e 7
Suggested ClOCK trate SPACING ......uiii i i ettt ctee e e e et e e ste e e et e e e e tae e e sneeeeestaeeeessaeeesnanaeassaeenanes 8
Clock trace layout in relation to the ground plane.........c.oveviiee e e 8
Series termination for multiple CloCK 10adS..........oiiiiiie e 8
SOM-6X80 module placement example on the carrier board .........cccceeecievecciee e 9
Carrier board with SOM-6X80 Module (SId€ VIEW) ....cccecuviieiiiiie ettt e e e e sree e e sae e e 9
Carrier board and SOM-6X80 module height distribution (side VIEW) .........cccceeevciiiiecieie e 9
Dimensions of the SOM-6X80 MOTUIE .....ccuiiriiiiiiiriiere ettt e 10
Dimensions of the reference carrier Doard.........oceevii i 10
Dimensions of the SOM DDR3 SODIMM SI0t (tOP VIEW) ..eeeuvieeeeiiieeeieeeeriieeeeitee e e e 11
Dimensions of the SOM DDR3 SODIMM sIot (Sid@ VIEW) ...c.uveeeeeiiieeeiiieeciieeecee e e e 11
PCB footprint of the SOM DDR3 SODIMM SIOt ......uiiiiiiiiieiiiiee ettt e e e e e e enees 12
PCB footprint of the SOM DDR3 SODIMM slot with SOM-6X80 module .........ccccueveeeiveeeiireeeriieeene 12
SOM DDR3 SODIMM SI0t SCNEMATICS...eeiiuvieiiieriieeiite ettt ettt st st esaeeesaeeesaeeenaeees 15
HDMI rOULING tOPOIOZY ...vveieiiiiieeeiiie ettt ettt e ettt e e e e et e e e st e e e s nteeesateeeesssaeeesnsseeeensseeeenssaeeeannnns 16
HDMI differential trace width and spacing eXample .........cocueeeeriiie e 17
HDMI single-ended trace width and spacing eXample........cceeevciieieciie e 17
HDMI r€fErENCE CIMCUILIY ..vveiiiiieeeciiee et ettt e ee e e e e e e et e e e et e e e s et e e e esssteeesanaeeeesteeeennsseeeannens 19
Ethernet roUtiNg TOPOIOZY . ..o viie et e e e tee e et e e e e ere e e s nae e e essteeeeenseeeeennaeas 20
Ethernet single-ended trace width and spacing eXample .........cccvveeeeiii e e 21
Ethernet differential trace width and spacing eXample .........ccoeecviiieciie e 21
Ethernet referenCe CIFCUILIY ....vuii ettt e e e e e et e e s e e e e e sate e e eenseeeeeannes 22
USB rOULING tOPOI0OZY .eeeneeeiieiiiiieeeiiee ettt ettt e ettt e et e e et e e e st e e e s steeesateeeesssaeesensaeeesnsseeeenssaeesansens 23
USB differential signal routing @XampPle .........oeeeeiiiiieeee et e e e e 24
USB differential trace width and spacing eXampPle.......c.eeeveieeeiiiie e 24
LU= o T A ¢y =Y =T o Yol I ol [ oL U o o SR 26
USB Client refer&NCE CIirCUILIY ...uviieieiiieceeiee e cee et e e e e e et e e e s e e e e nre e e snaeeeesataeeeenseeeesnnnes 26
COM and UART roUtiNG TOPOIOZY .oocueviieieiieeeccieeeestiee et et e e et e e s e ete e e sae e e e sataeeeensaeeesnseeeennseeannnes 28
COM and UART referenCe CIFCUILIY ....uiiiecieeeiciieeeciieecetee e setee e ettt e e e ete e e snte e e e sata e e esnneeesnseeeesnseeennnes 29
@D I oYU L a1 oV =30 o] o Yo ] fo =V /S P 31
O DIt {1 =Y o Yol T ol U Y SR 32
Touch panel roUtiNg TOPOIOZY ....ccueiieeiiiieeecee et e e e e e et e e e ete e e snr e e e e sstaeeeennreeeennnes 34
Touch panel refereNCe CIFCUILIY ....cuvii et e e e e e e e st e e e e s steeeeenseeeeennees 35
Line-in 1 & 2 refereNCe CITCUITIY .occuviieceeeee ettt e e e s e e e re e e enaa e e e sntaeeeesnaeeennnees 40
Headphone refer@NCe CIrCUILIY ..oiouiiii et e et e e e e st e e e e nee e e ennes 40
Mono speaker OUL FEfErE&NCE CIFCUILIY......uiiiiiieeeciiie ettt e e e et e e eaae e e st e e e saeae e e ennees 40
Right channel speaker referenCe CirCUILIY.......uie e ciiieieceee et e e e e 41
Left channel speaker referenCe CIrCUITIY ......c.uiii i 41
Onboard microphone referenCe CirCUILIY.....iiicuieeiciieeceeee e e e e e e e e e e neee e sereeeenns 41
R I o101 a1 ¥ =48 o] o Yo ] [o =Y S 42
) D =] (=T ¢ 1ol ol (ol U1 Y USSR 43

Vi



List of Tables

Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:
Table 21:
Table 22:
Table 23:
Table 24:
Table 25:
Table 26:
Table 27:
Table 28:
Table 29:
Table 30:
Table 31:
Table 32:
Table 33:
Table 34:
Table 35:
Table 36:
Table 37:
Table 38:
Table 39:
Table 40:
Table 41:
Table 42:
Table 43:

Xl o] 01V 4 TR U Y=Y o PR 2
AT O T4 oY o T=To - T Yol I oo Yo o o | S 5
Recommended trace Width and SPACING ......c.uiiiieiiii i e e e e e aae e e s snaeee s 7
SOM DDR3 SODIMM SIOt SAMPIE..cciiiiiieieiiiectee ettt e e e e e e e e e stae e e s snteeesennaeeesnnaeeean 11
SOM DDR3 SODIMM SIOt PINOULS ..eeeitiieieiiiieieiieeesiieeeeste e e eeete e e stvee e et e e sensaeeesssaeeesssteeesenseeaesnsseeean 14
L ID LY F=q 0 F=1 I =] T T o PSSP 16
HDIMI 1A PrOPEITIES ..vvvieeeiieiiiiiteeeeeercititeee e e e s sttt eeeeessstbbreeeeeesssssabsaeeeessessssraeeeessssssnsseeneessnnsnnnees 17
HDMI 1ayOULt GUIAEIINES ....veeiiiiieeeciiee ettt ettt e e st e s ate e e e et e e e e sabae e e sanaeeeesteeeennsaeeeannanas 18
HDMI routing topology and SigNal tYPE ....eeiceiieeeiiiieeiiee ettt et e e e e e e saae e e ennees 18
Ethernet signal definitioN .........eii it eaae e e et e e e s eee e e ennaeas 20
T g a1 A - Tl ol o T o] o T=] o =SSP 22
Ethernet [ayout GUIEIINES .......eei i e et e e e e et e e e s sae e e ennaeas 22
Ethernet reference plane, signal type and routing topPoIOgY ......ccveveveiiiieiiieecee e 22
(8RR F {0 F= 1o [=] a1 o SR 23
USB TraCE PrOPEITIES «.evvviiieeiieiiiiet et e e ettt e e e e s sttt e e e s e s sttt e e e e s ssbbbteeeeessesssnsraeeesssanssssaaeeeessnnsnnees 25
USB termination option, signal type and routing topologY.......c.cuveeeeeiiieiiieeeeriee e e 25
USB 1ayOUL GUIAEIINES ... eviiieiiie ettt e st e e et e e e st e e e st e e e sttt e e esnsaeessanaeeesnsseeeennseeesnnsnnas 25
COM and UART signal definition .....c..eeiiecieii ettt e et e e st e e et e e e seae e e snaeeeenntaeeennes 27
COM and UART £raC8 PrOPEITIES .eeeeurireieierereiiteeeestteeseseteeesssseesessteeessssseeessssessasseeessssseesssseesensseeesnns 28
COM and UART topology, signal type and layout guidelings..........c.ceeeecuieiirciieeiniiee e 29
(01D P =0 F=1 o [=] a1t o 1SR 30
(O] 1 - Tol =l o] o] o J=T [P SPT P PPPTRRPOt 31
LCD signal type, topology and reference plane........ccoccuee e eciiee e 31
LCD 1ayOUt SUIAEIINES ..o.eeveeeeiiee ettt ettt e et e e et e e e s tae e e s ate e e sttt e e esnsaeessnsaeeesnsseeeennseeesnnsnnas 32
Touch panel sigNal definitioN .......c.eiiiiiiie e e e e e ee e et e e e e are e e ennes 33
TOUCH PANE| TrACE PrOPEITIES ..veiiiereeeeiiiieeeiite e ettt e sttt e e et e e et e e e st teeeessteeeesnteeessseeeessteeeeansseeesneees 34
Touch panel signal type, routing topology and reference plane.......cccccovcveeeeviiiececeee e 34
Touch panel [aYoUt GUIAEINES .........uii et e e s e e et e e e e nre e e enaes 34
(€] 2 (O T ={a =1 e 1=Y 3 g i n o o RS 36
(€] [0 = Tol=l o] o] o 1= o n {=TJ TSR UPPP PP 36
GPIO signal type, topology and layout gUIdeliNeS........cccccviiiieiiiii e 36

I2C signal definition
I2C trace properties

I2C signal type, topology and layout GUIAEIINES.........c.eecuiiiiiiiieeieece ettt 37
) IR P4 0 =1 I L=l o o S 38
) A Tolcl o] o] o 1= =PTSRS 38
SPI signal type, topology and layout UIAEIINES .........eevieiiiie i 38
PN UL [ Te IR T ={a =Y e 1= 3 a1 n o] o TSR 39
F AN UL [ To R 4= [ol I o o o1=] o n {= 3PP 39
Audio signal type, topology and layout gUIEliNeS..........cccueiiiiciei i 40
R D P g F=1 e 1=1 1 a1 TSR 42
SD TrACE PrOPEITIES weviieeiieiiiiiitteee e e sttt e e e s ettt e e e e e s s s aarteeeeessesastaaaeeeesessssbsaaeeeesessssssaeasesssnnssnnneeeens 43
SD signal type, topology and layout GUIEIINES.........c.uivieiiiii it 43

Vii



1. Introduction

This document provides design guidelines and rule recommendations for the developers of a carrier board that
supports the features of the VIA SOM-6X80 module. This document includes the layout and routing guidelines
for general board designs and major underlying interfaces (e.g. HDMI, Ethernet, USB). In addition, the
document includes the placement and mechanical information on the SOM DDR3 SODIMM slot which is used
to provide high-speed interfaces between the carrier board and the module.

Please note that this document is considered to be a reference guide only. This document is not intended to be
a specification. All information and examples listed below are considered to be accurate as of the publication
date. However, developers must be aware that this document is only a reference guide.

1.1 Document Overview

A brief description of each chapter is given below.

Chapter 1: Introduction

This chapter briefly introduces the structure of the design guide document.

Chapter 2: General Carrier Board Recommendations

The general design schemes and recommended layout rules are shown in this chapter.

Chapter 3: SOM-6X80 Module and SOM DDR3 SODIMM Slot Specification Overview

Detailed information about the SOM-6X80 module and SOM DDR3 SODIMM slot placement and dimensions
are described in this chapter.

Chapter 4: Layout and Routing Recommendations

Detailed layout and routing guidelines for each major interface are described in this chapter.

Appendix A: Carrier Board Reference Schematics

Reference schematics of the SOMDB1 evaluation carrier board.
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1.2 Acronyms Used

Term Description
ASIC Application-specific Integrated Circuit
DDR Double Data Rate
EMI Electromagnetic Interference
ESD Electrostatic-discharge
GPIO General Purpose Input/Output
HDMI High-Definition Multimedia Interface
12C Inter-IC
IC Integrated Circuit
LCD Liquid-Crystal Display
LvDS Low-Voltage Differential Signaling
P2P Point-to-Point
PCB Printed Circuit Board
RGB Red, Green and Blue
RJ-45 Registered Jack 45
RS-232 Recommend Standard number 232
SD Secure Digital
SODIMM Small Outline Dual In-line Memory Module
SMT Surface Mount Technology
SOM System-On-Module
SPI Serial Peripheral Interface
UART Universal Asynchronous Receiver-Transmitter
UsB Universal Serial Bus
USB OTG USB On-The-Go

Table 1: Acronyms used




1.3 Schematic Conventions

The reference schematics depicted in this document show the directional flow of the signals. Directional flow is
indicated by the pointed ends of the arrow shapes.

Input signal flow

Bidirectional signal flow

P — </ N

IC/Connector < >>
K

Output signal flow

Figure 1:Schematic conventions



2. General Carrier Board Recommendations

This section contains general guidelines for the PCB stackup and the layout of traces. The general guidelines for
routing style, topology, and trace attribute recommendations are also discussed.

2.1 PCB Stackup

The PCB stackup consists of signal layers and reference layers (power and ground). The signal layers are
referred to as the component layer (top), inner layer and solder layer (bottom).

The carrier board designers can choose between two basic categories of PCB stackup design: microstrip and
stripline. The microstrip designs have the outer signal layers exposed. The stripline designs have the outermost
signal layers shielded by reference layers.

The following figures show an example of microstrip and stripline designs.

Microstrip stackup design

Component layer..

Ground layer
Inner Iayern____.

Power Iayer.u_k.
Ground layer

Solder Iayer.A____

Figure 2:Microstrip PCB stackup example

Stripline stackup design

Ground layer.
Component layer..
Inner layer..

Power layer..

Solder Iayer.u_k \

= Reference layers
Ground layer. ’

Figure 3:Stripline PCB stackup example

The choice of microstrip or stripline design depends on the application for which the carrier board is being
designed. If the carrier board is being designed for locations where sensitivity to EMI is an issue, a stripline
design is recommended for reducing EMI and noise coupling. For applications where the tolerance for EMI
levels is greater, a microstrip design is recommended to reduce costs. Due to the inherent nature of stripline
PCB stacks, broad-side coupling is possible.



2.1.1 4-Layer PCB Stackup Example

The following figure shows the recommended 4-layer PCB stackup design for the carrier board of the SOM-
6X80 module.

Soldermask = 0.79mil

LAYER 1 | TOP = 1.00z (1.46mil) Copper foil + Plating

PP (Er) = 4.76 mil

Core (Er) = 44.88mil

61.68mil
LAYER 3 | POWER =1.00z (1.18mil) Copper foil
PP (Er) = 4.76 mil
LAYER 4 | BOTTOM = 1.0 oz (1.46mil)  Copper foil + Plating
Soldermask = 0.79mil A
Figure 4:4-Layer PCB board stackup detail
2.1.2 4-Layer PCB Impedance Control
+10% 40Q 50Q 55Q 85Q 90Q 20Q
- Single-end | Single-end | Single-end | Differential | Differential | Differential
7.8:9:7. 76:8:7. 7:75:7
Layer 1 12mil 8mil 7mil 8 9. 8 6 8. 6 5
mil mil mil
. . . 78:9:78 76:8:76 | 7:75:7
Layer 4 12mil 8mil 7mil . . .
mil mil mil

Table 2: 4-Layer PCB impedance control



2.2 General Layout and Routing Guidelines

This section provides general layout rules and routing guidelines for designing carrier boards for the SOM-6X80
module.

2.2.1 Routing Styles and Topology

Topology is the physical connectivity of a net or a group of nets. There are two types of topologies for a carrier
board layout: point-to-point (P2P) and multi-drop. An example of these topologies is shown in Figure 5.

Multi-Drop

‘ ASIC ASIC

7 C or or

| Point-to-Point ‘ Connector Connector

Figure 5:Point-to-point and multi-drop examples

High-speed bus signals are sensitive to transmission line stubs, which can result in ringing on the rising edge
caused by the high impedance of the output buffer in the high state. In order to maintain better signal quality,
transmission stubs should be kept as short as possible (less than 1.5”). Therefore, daisy chain style routing is
strongly recommended for these signals. Figure 6 below shows an example of daisy chain routing.

trace segment

d 3 AN 3

ASIC ASIC
or or
Connector Connector

Figure 6:Daisy-chain example

If daisy chain routing is not allowed in some circumstances, different routings may be considered. An
alternative topology is shown in Figure 7. In this case, the branch point is somewhere between both ends. It
may be near the source or near the loads, but being close to the load side is best. The separated traces should
be equal in length.

ASIC
or
Connector

ASIC
or
Connector

somewhere
in the middle

Figure 7:Alternate multi-drop example



2.2.2 General Trace Attribute Recommendation

A 5mil trace width and 10mil spacing are generally advised for most signal traces on a carrier board layout. To
reduce trace inductance the minimum power trace width is recommended to be 30mil.

As a quick reference, the overall recommended trace width and spacing for different trace types are listed in
Table 3, and the recommended trace width and spacing for each signal group is shown in Chapter 4.

Trace Type Trace Width (mil) Spacing (mil)
Regular Signal 5 or wider 10 or wider
Interface or Bus Reference Voltage Signal 20 or wider 20 or wider
Power 30 or wider 20 or wider

Table 3: Recommended trace width and spacing

General rules for minimizing crosstalk in high-speed bus designs are listed below:

¢ Maximize the distance between traces. Maintain 10mil minimum spaces between traces wherever
possible.

e Maximize the distance (30mil minimum) between two adjacent routing areas of different signal groups
wherever possible.

¢ Avoid parallelism between traces on adjacent layers.
¢ Provide stable reference planes for all high-speed signals.
¢ Never route high-speed signals over splits in their perspective reference planes.

¢ Select a board stack-up that minimizes coupling between adjacent traces.

w

‘ ‘ Signal ‘ ‘

‘ Reference Plane ‘

Figure 8:Signal trace width and spacing example

woow
S . S1 S
‘ ‘ Signal‘ Signal ‘ ‘

Reference Plane

Figure 9:Differential signal trace width and spacing example

Notes:

1. W: Trace width

2. S: The spacing to other traces
3. S1: Differential pair spacing



2.2.3 General Clock Routing Considerations
The clock routing guidelines are listed below:
¢ The recommended clock trace width is 5mil.

¢ The minimum space between one clock trace and adjacent clock traces is 20mil. The minimum space
from one segment of a clock trace to other segments of the same clock trace is at least two times of
the clock width. That is, more space is needed from one clock trace to others or its own trace to avoid
signal coupling (see Figure 10).

¢ The clock traces should be parallel to their reference ground planes. That is, a clock trace should be right
beneath or on top of its reference ground plane (see Figure 11).

¢ The series terminations (damping resistors) are needed for all clock signals (typically 0Q to 47Q). When
two loads are driven by one clock signal, the series termination layout is shown in Figure 12. When
multiple loads (more than two) are applied, a clock buffer solution is preferred.

e Isolating clock synthesizer power and ground planes through ferrite beads or narrow channels (typically
20mil to 50mil wide) is preferred.

¢ No clock traces on the internal layer if a six-layer board is used.

clock trace ~

Lo
20mil
clock T

synthesizer oat least two times
— = ofthewidth of the
clock segment

/'

clock
segment

Figure 10: Suggested clock trace spacing

clock trace

another ground plane

another ground plane

clock trace

relative ground plane relative ground plane

Recommended NOT recommended

Figure 11: Clock trace layout in relation to the ground plane

damping resistors

clock load

clock source

clock load

VARV

%

in equal length in equal length

Figure 12: Series termination for multiple clock loads



3. SOM-6X80 Module and SOM DDR3
SODIMM Slot Specification Overview

3.1 SOM-6X80 Module Placement

The following figure shows the depiction of the top view of the carrier board PCB (SOMDB1) with the
appropriate amount of space reserved for the SOM-6X80 module.

Carrier hnard

Figure 13: SOM-6X80 module placement example on the carrier board

3.2 SOM-6X80 Module Mechanical Characteristics

VIA SOM-6X80 module SOM DDR3 SODIMM slot
SCfeW\\ / / Carrier board PCB

Standoff spacer

Figure 14: Carrier board with SOM-6X80 module (side view)

68mm

o
t L= = - . .5mm i 1.8mm

1.3mm

2.5mm

Figure 15: Carrier board and SOM-6X80 module height distribution (side view)



3.3 SOM-6X80 Module and Carrier Board Dimensions

The following figures show the mechanical dimensions of the SOM-6X80 module and the reference carrier
board (SOMDB1).

@ 2mm

63mm

Figure 16: Dimensions of the SOM-6X80 module

@ amm 41mm 77mm ! 42mm—~3

100mm 92.4mm

VTS8666C

SOMDB1 E

152.4mm

160mm

Figure 17: Dimensions of the reference carrier board
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3.4 SOM DDR3 SODIMM Slot

The SOM DDR3 SODIMM slot can handle high-speed signals and comprises 204 pins to connect the SOM-6X80
module. Table 4 shows the specification sample of the SOM DDR3 SODIMM slot.

Part Number Description Height Vendor

DDR3 SODIMM 5.2H 1.5V STD

PLASTIC LATCH ASSEMBLY >-2mm Deren

40-40024-02

Table 4: SOM DDR3 SODIMM slot sample

3.4.1 SOM DDR3 SODIMM Slot Dimensions

; 67.90mmz0.15
| 41.95mm#0.15 ————<—23.95mm+0.15 —;

«——41.35mm———«—23.35mm——

fffffff !

=

b

£

£

wn

3 70mm1 =
(o]

3.70mm ] |

3mm|

§1~—39mm P 21mm
64.7mm
71.1mm

Figure 18: Dimensions of the SOM DDR3 SODIMM slot (top view)

. ~<——SOM-6X80 module

Slot

0.28mm*33s

O.SOmmag‘ — %(‘TGOm < 3mm 204 PIN CONTRACT
Smm | 9.80mm
17.15mm
12mm

Figure 19: Dimensions of the SOM DDR3 SODIMM slot (side view)
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3.4.2 SOM DDR3 SODIMM Slot Footprint

<1 3.50mmz0.10 (2X)

i

! ‘ 14.60mmi0.10 (2X)

0.35mm#0.03

I

(.

iy 39mm Lo 21mm J‘A,
P \

[

Pin # 203

¥
FmetO.OS

0.60mm (Pitch)

39mm 21mm

Figure 20: PCB footprint of the SOM DDR3 SODIMM slot

Carrier board PCB

Figure 21: PCB footprint of the SOM DDR3 SODIMM slot with SOM-6X80 module
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3.5 SOM DDR3 SODIMM Slot Pin Assignments

The SOM DDR3 SODIMM slot consists of 204 pins. The pinouts of the SOM DDR3 SODIMM slot are shown

below.

Pin Signal Pin Signal Pin Signal Pin Signal
1 | USBATTAO GND 79 | GND 80 | VDOUT13
3 | USBIDO nUSBHB+ 81 | nHDMIDO+ 82 | VDOUT9
5 | USBSWO nUSBHB- 83 | nHDMIDO- 84 | VDOUT7
7 | GND GND 85 | GND 86 | VDOUT15
9 | SPIOMISO 10 | nUSBHA+ 87 | nHDMID1+ 88 | VDOUT11
11 | SPIOMOSI 12 | nUSBHA- 89 | nHDMID1- 90 | VDOUT12
13 | SPIOCLK 14 | GND 91 | GND 92 | VDOUT19
15 | SPI0SSO- 16 | nUSBHDO+ 93 | nHDMID2+ 94 | VDOUT14
17 | GND 18 | nUSBHDO- 95 | nHDMID2- 96 | VDOUT18
19 | SDOCLK 20 | GND 97 | GND 98 | VDOUT17
21 | SDODATA1 22 | UARTB_CTS 99 | VDINO 100 | VDOUT20
23 | SDOWP 24 | UARTB_RTS 101 | VDIN1 102 | vDOUT21
25 | SDODATAO 26 | UARTB_RX 103 | VDIN2 104 | VDOUT16
27 | SDOCMD 28 | UARTB_TX 105 | VDIN4 106 | VDOUT23
29 | SDODATA2 30 | UARTA_CTS 107 | VDIN3 108 | VDOUT22
31 | SDODATA3 32 | UARTA_RTS 109 | VCLK 110 | UART1RXD
33 | SDOPWRSW 34 | UARTA_RX 111 | GND 112 | UART1TXD
35  SDOCD 36 | UARTA_TX 113 | VDING 114 | NC
37 | MO_LINK 38 | UARTC_RTS 115 | C24MOUT 116 | NC
39 | MO_SPEED 40 | UARTC_RX 117 | VDINS 118 | UARTORXD

41 | PWMOUTO 42 | UARTC_TX 119 | VDIN7 120 | UARTOTXD

43 | PWMOUT1 44 | UARTC_CTS 121 | VVSYNC 122 | SD2CMD

45 | GND 46 | UARTD_RTS 123 | VHSYNC 124 | SD2CLK

47 | NET_RX- 48 | UARTD_CTS 125 | GPI012 126 | SD2DATAO

49 | NET_RX+ 50 | UARTD_TX 127 | GPIO13 128 | SD2DATA3
51 ' GND 52 | UARTD_RX 129 | GND 130 | SD2DATA2
53 | NET_TX- 54 | VDHSYNC 131 | SPK_OUT_R- 132 | SD2DATAL
55 | NET_TX+ 56 | VDVSYNC 133 | SPK_OUT_R+ 134 | SD2PWRSW
57 | GND 58 | VDDEN 135 | GND 136 | SD2WP
59 | nHDMIHPD 60 | VDCLK 137 | SPK_OUT_L- 138 | 12COSDA
61  nHDMICEC 62 | VDOUTO 139 | SPK_OUT_L+ 140 | 12C0SCL
63 | nHDMIDDCSDA | 64 | VDOUTS8 141 | GND 142 | 12C1SCL
65 | nHDMIDDCSCL | 66 | VDOUT1 143 | HPOUTR 144 | 12C1SDA
67 | GND 68 | VDOUT10 145 | OUT3 146 | 12C2SDA
69 | NC 70 | VDOUT3 147 | HPOUTL 148 | 12C2SCL
71 | NC 72 | VDOUT2 149 | MICBIAS 150 | SUS_GPIOO
73 | GND 74 | VDOUTS 151 | GND 152 | PWRGD
75 | nHDMICLK+ 76 | VDOUT4 153 | LINPUT3 154 | WAKEUPO
77 | nHDMICLK- 78 | VDOUT6 155 | LINPUT2 156 | SPITMOSI
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Pin Signal Pin Signal
157 | LINPUT1 158 | GND
159 | GND 160 | SPI1CLK
161 | RINPUT1 162 | SPI1SSO-
163 | RINPUT2 164 | SPIIMISO
165 | GND 166  GPIO1
167 A WAKEUP3 168  GPIOO
169 PWRENVCC 170  GPIO2
171  WAKEUP2 172 | GPIO6
173  CIRIN 174 | GPIO3
175 | PWRENMEM 176 | GPI0O4
177 | PWRENVDD 178 | GPIO5
179 H SUS_GPIO1 180  GPIO9
181  PWRBTN- 182 | GPIO7
183 | RSMRST- 184 | VSUS33
185  PWMOUT3 186 | VSUS33
187  PWMOUT2 188 | VCC33
189 | PWREN_MAIN | 190 | VCC33
191  VCC-BAT 192 | vCC33
193 | NC 194 NC
195 | VIN 196 | GND
197 | VIN 198 | GND
199 | VIN 200 | GND
201 VIN 202 | GND
203 | VIN 204 | GND

Table 5: SOM DDR3 SODIMM slot pinouts
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USBATTAQ 1
7 USBATTAO § USBIDO VREFDQ

7 USBIDO G
7 USBSWO (ESS )
I D1
14 SPIOMISO GND
14 SPIOMOSI Damo
14 SPIOCLK GND
14 SPI0SSO- D2
L DOCLK 03
11 SDOCLK BOLATAT GND
11 SDODATA &—— D8
11 spowp K——2000F - D9
11 SDODATAO Borrin GND
1 SDOCMD DODATAZ DQS1#
11 SDODATA2 BOBATAS DQst
11 SDODATA3 DOPWRSW 3—| GND
1 SDOPWRSW DOCD =— D10
11 SDOCD ™MO_LINK o1
1010 MoMgT:LEIgg T0_SPEED o
) D16
1517 PWMOUTO mmgg;? D17
12“15 PWMOUT1 GND
i
I} NETRX- DQs2#
10 NET_Rxg e DQSs2
|10 NETRXH GND
"0 NET_TX LS Sl 4
X RET T 55 |
|10 NET,Txéé = % oo
I NHDMIFPD 9 | D24
% niDNIcEG oo __nHDMICEC 611 D25
09 nHDMIDDCSDA OHDMIDDCSDA, g
7
i
1

> nHDMIDDCSDA 63
09 AHOMIDDCSCL Q—AHOMIDOCSCL 68 300
I 69| D26
X D27
GND
I CKEO
09 nHDMICLK+ VDD1
09 nHDMICLK- éé NC1
I BA2
09  nHDMIDO+ éé 3| /DD3
09 nHDMIDO- 485' A12/BC#
I 579 A9
09  nHDMID1+ ééiag VDD5
09 nHDMID1- K—————— 2 A8
i Shl s
09 nHDMID2+ ééiﬁ VvDD7?
09 HDMID2- &———————>% A3
i Sl
2021 VDINO 4017 YDD9
2021 VDINT 103 CKO
20,21 VDIN2 105 CKO#
20,21 VDIN4 VDD11
2021 VDIN3 AN0/AP
2021 VOLK p—CIK BAO
I VDD13
2021 VDING of WE#
21 caavouT —CANOUT d cast
2021 VDINS VDI VDD15
2021 VDIN7 WEYNE A13
2021 VVSYNC ; VHSYNG q cst#
20,21 VHSYNC VDD17
2022 GPIO12 22 TEST
|20 GPIO13 GND
I PROUT R- D32
16 SPK_OUT_R- éé PR_OUT R+ D33
1§  SPKLOUT R+ — GND
I PR-OUT = DQs4#
16 SPK_OUT_L- éé PR-OUT T DQs4
16 SPKOUT L+ — GND
I D34
16 HPOUTR gz?:l:TR D35
16 0ouT3 HPOUTL GND
16 HPOUTL D40
‘ MICBIAS} D41
|
I GND
16 LINPUTS K—ENETS———1234 DaMs
16 LINPUT2 SC—FRatr 87| GND
|16 LINPUTY Tog| D42
Ir
16 RINPUT1 éé gmzﬂg 1 oND
16 RINPUT2 D48
L WAKEUP3 D49
15 WAKEUPS (¢ NAKEUES GND
7.8.09,12,15,1620  PWRENVCC DQss#
15 WAKEUP2 ‘(’:V‘Q NEUPZ DQs6
18 e RN (G BV RENMEN GND
13 PWRENVDD & PWRENVDD o
S SUS_GPTOT D51
1522 SUS GPIOT e GND
15,22 PWRBTN- 7?SMRST- D56
1522 RSMRST-(C—RSMRST D57
1 el e
— Dam?
15 PWREN_MAIN AT

PCB THICKNESS 1.0mm

GF-DDR3_SODIMM_204P

Figure 22: SOM DDR3 SODIMM slot schematics
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4. Layout and Routing Recommendation

The information presented in this chapter includes the signal definition, topology, layout and routing guidelines
for each bus interface, and reference schematics example. The information provided is intended for designing
carrier boards that are compliant with the SOM-6X80 module.

4.1 HDMI Interface

The SOM-6X80 module features one HDMI interface. The HDMI interface uses four control signals, one
differential clock, and three differential data pair signals that carry video and audio signals.

4.1.1 HDMI Signal Definition

The following table provides the definition of the HDMI signals that are implemented in the SOM DDR3
SODIMM slot.

Signal Name | Pin#  1/0 Description

nHDMIDO+ 81

O | HDMI differential pair lines lane O
nHDMIDO- 83
nHDMID1+ 87

O | HDMI differential pair lines lane 1
nHDMID1- 89
nHDMID2+ 93

O | HDMI differential pair lines lane 2
nHDMID2- 95
nHDMICLK+ 75

O | HDMI differential pair clock lines
NHDMICLK- 77

nHDMIDDCSCL 65 IO | HDMI DDC SCL

nHDMIDDCSDA | 63 | IO H HDMI DDC SDA

nHDMICEC 61 O | HDMI consumer electronics connector
nHDMIHPD 59 O | HDMI hot plug detect

Table 6: HDMI signal definition

SOM DDR3
SODIMM Slot S
1 EMI filter ES{,D
,,,,,,,,,,,,,,,,, nHDMIDO+ ) L1 ) ! 2 Ol )
: . { | Route Differentially == |
‘ nHDMIDO- ) L e oo
| | ESD
| ! —k—
nHDMID1+ ——¢) L1 ) 1 2 b —
{ | Route Differentially =
nHDMIDL- | &) L1 L e oo
| . |EsD
| ! ——
a nHDMID2+ W i 3 1 2 3 @
| o0 || Route Differentially . = s
! £ nHDMID2- ) L1 O QE I ono—
' SOM-6X80 | & ; 5
1 o | [ v HDMI port
b+ nHDMICLK+ Ty e EERN ity
| | Route Differentially ! L‘:“J !
< e o
ESD
——
nHDMIDDCSDA Ly \Charm O
-Channel
nHDMIDDCSCL ) L C Digital FET OB
| ESD
i ——
N J nHDMICEC ——¢) L1 ) oL > |
nHDMIHPD | <) [, ) oL

Figure 23: HDMI routing topology

Note:
The EMI filters and ESD components must be placed near the HDMI port.
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4.1.2 HDMI Layout and Routing Recommendations
¢ Trace lengths should be kept to a minimum.
e Each trace of differential pairs should not have more than two via holes.
¢ Each differential pairs signal should route to parallel to each other with the same trace length.
¢ Differential pair should be all referenced to ground.
¢ Route the differential pairs on a single layer adjacent to a ground plane.

¢ The spacing between the differential pair signal and other signals should be at least three times the trace
width.

HDMI Signal
Differential Pair

W W

S s1 . S

[ [ | [

‘ Reference Plane ‘

Figure 24: HDMI differential trace width and spacing example

HDMI Signal
Single-ended

w

>

[ [

‘ Reference Plane ‘

Figure 25: HDMI single-ended trace width and spacing example

Trace Trace & Spacing (mil) Pair to Pair Spacing to

Signal Group | Signal Name Impedance (S:W:S1:W:S) Trace Mismatch | Other Signal

nHDMIDO+
nHDMIDO-

nHDMID1+ 100Q + 15% <5mil .
Data . . 15:5:7:5:15 . . 15mil

nHDMID1- (Differential) (Differential)

nHDMID2+

nHDMID2-

nHDMICLK+ 100Q + 15% <5mil -
Clock . . 15:5:7:5:15 . . 15mil
NHDMICLK- (Differential) (Differential)

nHDMIDDCSCL
nHDMIDDCSDA 5:10

Control 50Q + 15% emil 10mil
nHDMICEC (W:S)

nHDMIHPD

Table 7: HDMI trace properties
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Accumulated Length Difference (mil)

Signal Group Signal Name Routing Layer Trace Length
(Li+ L2 = L7)

To Clock In Group

nHDMIDO+
nHDMIDO-
nHDMID1+
Data Top/Bottom Lt < 3" <500 <1000
nHDMID1-
nHDMID2+
nHDMID2-
nHDMICLK+
Clock Top/Bottom Lr <3" <500 <1000
nHDMICLK-
nHDMIDDCSCL
nHDMIDDCSDA
Control Top/Bottom Lt < 3" <500 <1000
nHDMICEC

nHDMIHPD

Table 8: HDMI layout guidelines

Signal Group Signal Name Reference Plane = Routing Topology Signal Type
nHDMIDO+
nHDMIDO-
nHDMID1+
Data Ground Point-to-Point Differential Pairs
nHDMID1-
nHDMID2+
nHDMID2-
NHDMICLK+
Clock Ground Point-to-Point Differential Pairs
NHDMICLK-
nHDMIDDCSCL
nHDMIDDCSDA
Control Ground Point-to-Point Single-ended
nHDMICEC

NHDMIHPD

Table 9: HDMI routing topology and signal type
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Figure 26: HDMI reference circuitry
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4.2 Ethernet Interface

The SOM-6X80 module features one Ethernet (10/100Mbps) interface. The Ethernet interface consists of two
differential data signals and two control signals for activity link and speed indicators.

4.2.1 Ethernet Signal Definition

The following table provides the definition of the Ethernet signals that are implemented in the SOM DDR3

SODIMM slot.

Signal Name | Pin# | 1/O0

NET_TX+ 55
NET_TX- 53 ©
NET_RX+ 49
NET_RX- a7 °
MO_SPEED 39 0
MO_LINK 37 0

Table 10: Ethernet signal definition

Description

Ethernet differential pair lines Transmit

Ethernet differential pair lines Receive

Ethernet controller 0 100Mbps speed indicator
Ethernet controller 0 100Mbps link indicator

3 | som DDR3
| {| SODIMM Slot
i : Route Differentially
: NET_TX+ oL
| NET_TX- ) LD
Magnetic module

| g . (Transformer)
| SOM-6X80 | & Route Differentialy
1 - L
| E o j— RJ-45 port

o NET_RX- gL

o©

w

MO_SPEED D,

3 MO_LINK SN,

Figure 27: Ethernet routing topology

Note:

The magnetic module has to be placed as close as possible to the RJ-45 port. The distance must be less than 1".
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4.2.2 Ethernet Layout and Routing Recommendations
¢ Route differential pairs close together and away from other signals.
¢ Route any other trace parallel to one of the differential trace.
e Keep trace length within each differential pair equal.
¢ Keep proper impedance between two traces within a differential pair.
¢ Each trace of differential pairs should not have more than two via holes.

¢ The spacing between the differential pair signal and other signals should be at least three times the trace
width.
e Each differential pair of signals is required to be parallel to each other with the same trace length

(Tolerance +50mil) on the component (top) layer and to be parallel to a respective ground plane.
The length difference between the shortest and longest pairs should be less than 200mil.

e The accumulated trace length of the differential signals pair between the SOM DDR3 SODIMM slot and
magnetic module should be less than 1".

¢ The accumulated trace length of the differential signals pair between the magnetic module and RJ-45
connector should be less than 1". Isolate ground plane and connect to chassis.

» Keep each differential pair on the same plane.

* To prevent any noise from injecting into the differential pairs, be sure to keep digital signals or other
signals away from the differential signals.

¢ The external magnetic module should be placed close to the RJ-45 connector to limit EMI emissions.

Ethernet Signal
Single-ended

W

~

S S S

[ [

‘ Reference Plane

Figure 28: Ethernet single-ended trace width and spacing example

Ethernet Signal
Differential Pair

W W

> >

S S1 0 S

[ [

‘ Reference Plane ‘

Figure 29: Ethernet differential trace width and spacing example
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Signal Grou Siznal Name Trace Trace & Spacing (mil) Pair to Pair Spacing to
J P J Impedance (S:W:S1:W:S) | Trace Mismatch Other Signal
NET_TX+
NET_TX- 100Q + 15%
Data - . . ’ 10:10:5:10:10 50mil 10mil
NET_RX+ (Differential)
NET_RX-
MO_SPEED .
Control 550+ 15% 5:10 - 10mil
MO_LINK

Table 11: Ethernet trace properties

Accumulated Length Difference (mil)
Signal Group Signal Name Routing Layer Trace Length
To Clock
(Li+ L2=L7)
NET_TX+
NET_TX-
Data Top/Bottom Lt < 3" <1500

NET_RX+

NET_RX-

MO_SPEED

Control Top/Bottom Lr <3" <1500
MO_LINK
Table 12: Ethernet layout guidelines
Signal Group Signal Name Reference Plane Signal Type Routing Topology

NET_TX+

NET_TX-

Data Ground/Power Differential Pairs Point-to-Point

NET_RX+

NET_RX-

MO_SPEED

Control Ground/Power Single-ended Point-to-Point

MO_LINK

Table 13: Ethernet reference plane, signal type and routing topology

4.2.3 Ethernet Reference Schematics
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ICl NET_RX+
BTU = 1 RX# RD+ 6 RX+ —
M1 M
6 NETRX+ ) Rio § R4t ut
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L s kPl
o7 15 or: T 2 R42 75_1% CMT5 o= VCC33
BTUCL NET_TX+ 16 1 X+ c40
™ L E— = 1000pF
hotive
6 NETTX+ < I Ra3 . 560 MO LINK
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Figure 30: Ethernet reference circuitry
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4.3 USB Interface

The SOM-6X80 module features three USB 2.0 interfaces. Two of the three USB interfaces can only be used as
a host. The other interface can be configured to be used as either the host or client. The USB interface signals
use three bi-directional differential data pairs.

4.3.1 USB Signal Definition

The following table provides the definition of the USB signals that are implemented in the SOM DDR3 SODIMM

Carrier Board Design Guide for SOM-6X80 Module

slot.

Signal Name Pin# 1/0 Description
nUSBHDO+ 16 o OTG Universal Serial Bus port 0, data+
nUSBHDO- 18 OTG Universal Serial Bus port 0, data-
nUSBHA+ 10 Universal Serial Bus port 1, data+
nUSBHA- 12 1 Universal Serial Bus port 1, data-
nUSBHB+ 4 o Universal Serial Bus port 2, data+
nUSBHB- 6 Universal Serial Bus port 2, data-
USBATTAO 1 | Universal Serial Bus device attach detect
USBIDO 3 | PortID pin
USBSWO 5 I Universal Serial Bus power control pin

Table 14: USB signal definition

EMIfilter | @
e | TR L L—
| i s oy YSBeertd
‘ ESD
—t—
6 2 L1 & Y ILA_)Z T @
- 4rww3§ L USB port 2
| [ED
—K—
; T LS W LS
1 SOM-6X80 eaatill USB port 3
| VTR ‘ > UsBp
FO S (Micro USB)
%R
USB Overcurrent vee VSUS
Protector IC
R R

Figure 31: USB routing topology
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4.3.2 USB Layout and Routing Recommendations

The differential pair signals should be all referenced to ground.
Each trace of differential pairs should not have more than two via holes.
Differential pair route in parallel and in equal length.

The amount of vias and corners used for the USB signal layout should be minimized; this is to prevent
the occurrence of reflection and impedance changes.

Each pair of USB data lines is required to be parallel to each other with the same trace length, and not
parallel with other signals to minimize crosstalk.

Separate the signal traces into similar groups and route similar signal traces together. In addition, it is
recommended to have differential pairs routed together on the carrier board.

Control trace signals impedance should maintain 55Q + 10%.

For the USB traces, do not route them under oscillators, crystals, clock synthesizers, magnetic devices or
IC’s which could be using duplicate clocks.

The routing example for two pairs of USB data buses is shown in Figure 32.

_—Recommended
/

v

SOM DDR3 USB port
SODIMM Slot

nUSBHA+

nUSBHA-
_—Not recommended
/

NnUSBHA+ *

nUSBHA- USB port

Figure 32: USB differential signal routing example
USB Signal Differential Pair
W, W, W, W,
S . S1 S . S1 S

[ | [ | | [ | [

‘ Reference Plane ‘

Figure 33: USB differential trace width and spacing example
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Trace Trace & Spacing (mil) Pair to Pair Spacing to

Signal Group | Signal Name Impedance (S:W:S1:W:S) | Trace Mismatch | Other Signal

nUSBHA+
nUSBHA-
Data nuSBHE 90Q + 15% 20:7:75:7:20 100mil 20mil
nUSBHB-

nUSBHDO+
nUSBHDO-
USBATTAO
Control USBIDO 550 + 10% 5:10 - 10mil

USBSWO

Table 15: USB trace properties

. . Termination .
Signal Group | Signal Name Option Signal Type Topology
nUSBHA+
Port 1
nUSBHA-
nUSBHB+
Data Port 2 90Q Differential Data Pairs Point-to-Point
nUSBHB-
nUSBHDO+
Port 3
nUSBHDO-
USBATTAO
Control USBIDO 60Q - Point-to-Point
USBSWO

Table 16: USB termination option, signal type and routing topology

Length Difference Accumulated
Signal Group  Signal Name Routing Layer . Trace Length
(In Pair)
(Li+ L2 =L7)
nUSBHA+
Port1
nUSBHA-
nUSBHB+
Data | Port2 Top/Bottom <100mil Lr <12"
nUSBHB-
nUSBHDO+
Port 3
nUSBHDO-
USBATTAO
Control USBIDO Top/Bottom - Lr <12"
USBSWO

Table 17: USB layout guidelines
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4.3.3 USB Reference Sc

hematics

Current Limit:
Ilim(A)

1.0A
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L
ACM2012E-900-2P-T00 705550003
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USBHB- 1 4 USBHB- 3 USBHB+
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6 nUsBHB+ ((—MUSEHB: 2L 3 1
o
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Figure 34: USB host reference circuitry

ESD4
Cs0801S

ESDS
CS0801S
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The USB port mode can be controlled by the signal USBIDO. In the reference circuitry example below, the
USBIDO signal is referenced to ground that makes the USB port mode as client USB (or USB OTG port).

. V19
Ilim(A)=6800/Rset (ohm)
TestPoml 1mm
SVIN 6800/10000=0.68A -
U2
T 5 1 USB_VBUS
N ouT
c1 2 l c12 l l L
10uF GND 10uF 1000 ESD6
I 4len seri2 I I I CS0801M
= SY6280AAC = = = =
R7
6 usBswo K—F8 Rset ToK_1% L
ol
O O 7
L3 o o |R2TBH-0510-1208L
ACM2012E-900-2P-T00 USB_VBUS z z
((—USBHDO- 2 3 USBHO- USBHDO- VBUS & ©
6  nUSBHDO- UL USBHO+ USBHDO+ B;
6 nUSBHDOs ((—nUSBHDO: 1| SN |4 USBIDO b
~ ~ - GND 2 2
ESD9 © ©
ESD7 ESD8 CS0801M | ol
CS0801S 7 CS0801S o 3
- - ~
vCe3s
X, R4
USB_VBUS TsUs33
s 6 ussDo  ((—USBIDO_RS 10K o _R6
10K
>> USBATTAO 6 USBIDO
R9 HOST 0
20K -
Device 1

Figure 35: USB client reference circuitry

USB PORT 0 Configuration Table
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4.4 COM and UART Interface

The SOM-6X80 module features COM and UART interfaces that enable the interfacing of four COM or two
UART on the carrier board. The four COM interfaces are used for RS-232 serial communications and the two
UART can be used for TX/RX, RTS, CTS and debugging TX/RX.

4.4.1 COM and UART Signal Definition

The following table provides the definition of the COM and UART signals that are implemented in the SOM
DDR3 SODIMM slot.

Signal Name | Pin# 1/0 Description
UARTA_TX 36 O | UART Port-A transmit data
UARTA_RX 34 | | UART Port-A receive data
UARTA_RTS 32 O | UART Port-A request to send
UARTA_CTS 30 | | UART Port-A clear to send
UARTB_TX 28 O | UART Port-B transmit data
UARTB_RX 26 | | UART Port-B receive data
UARTB_RTS 24 O | UART Port-B request to send
UARTB_CTS 22 | | UART Port-B clear to send
UARTC_TX 42 O | UART Port-C transmit data
UARTC_RX 40 | | UART Port-C receive data
UARTC_RTS 38 O | UART Port-C request to send
UARTC_CTS 44 I | UART Port-C clear to send
UARTD_TX 50 O | UART Port-D transmit data
UARTD_RX 52 I | UART Port-D receive data
UARTD_RTS 46 O | UART Port-D request to send
UARTD_CTS 48 | | UART Port-D clear to send
UART1TXD 112 | O | UART Port-1 transmit data
UART1RXD 110 | | UART Port-1 receive data
UARTOTXD 120 | O | UART Port-0 transmit data
UARTORXD 118 I | UART Port-0 receive data

Table 18: COM and UART signal definition
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Figure 36: COM and UART routing topology

4.4.2 COM and UART Layout and Routing Recommendations

¢ The transmit and receive data trace signals should be routed in parallel and in equal length.

e The amount of vias and corners used for the COM and UART signal layout should be minimized; this is to
prevent the occurrence of reflection and impedance changes.

¢ Control trace signals impedance should maintain 55Q + 10%.

Signal Grou

Data

Control

Table 19: COM a

Trace (mil)

p  Signal Name (Width : Spacing) Trace Impedance
UART[D:A]_TX
UART[D:A]_RX
5:5 550 + 10%
UART[1:0]TXD
UART[1:0]RXD
UART[D:A]_CTS
5:5 550+ 10%

UART[D:A]_RTS

nd UART trace properties

Spacing in Other Group

Smil

Smil
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Signal Group | Signal Name

UART[D:A]_TX
UART[D:A]_RX
UART[1:0]TXD
UART[1:0]RXD
UART[D:A]_CTS
UART[D:A]_RTS

Data

Control

Signal Type

Topology

Reference
Plane

Single-ended | Point-to-Point | Ground/Power

Single-ended | Point-to-Point | Ground/Power

Table 20: COM and UART topology, signal type and layout guidelines

4.4.3 COM and UART Reference Schematics
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Figure 37: COM and UART reference circuitry
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4.5 LCD Interface

The SOM-6X80 module features one (RGB) LCD interface. The LCD interface is a parallel bus signal provided for
interfacing the LCD connector for LVDS LCD display as the main display interface. The LCD interface is a single-
channel that supports 18-bit and 24-bit interfaces.

4.5.1 LCD Signal Definition

The following table provides the definition of the LCD signals that are implemented in the SOM DDR3 SODIMM
slot.

Signal Name | Pin# 1/0 Description
VDOUTO 62 o]
VDOUT1 66 0]
VDOUT2 72 0
VDOUT3 70 o

Blue LCD data signal

VDOUT4 76 0]
VDOUT5 74 0
VDOUT6 78 0]
VDOUT7 84 0]
VDOUTS8 64 0]
VDOUT9 82 o
VDOUT10 68 6}
VDOUT11 88 0
VDOUT12 %0 o Green LCD data signal
VDOUT13 80 o]
VDOUT14 94 o
VDOUT15 86 0]
VDOUT16 104 O
VDOUT17 98 )
VDOUT18 96 0
VDOUT19 92 )
VDOUT20 100 | o Red LCD data signal
VDOUT21 102 O
VDOUT22 108 | O
VDOUT23 106 O
VDHSYNC 54 O | LCD Line Horizontal Sync
VDVSYNC 56 O | LCD Frame Vertical Sync
VDDEN 58 O | LCD Data Enable
VDCLK 60 O | LCD Clock

Table 21: LCD signal definition
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Figure 38: LCD routing topology

4.5.2 LCD Layout and Routing Recommendations
¢ RGB data signal traces should be designed to be as short as possible.

¢ In order to maximize the noise rejection characteristics of the RGB video outputs, it is then
recommended to route the RGB video outputs on the top layer over a solid ground plane.

¢ The routing for the RGB signals should be as similar as possible (i.e., same routing layer, same number
of vias, same routing length and same bends).

¢ Route the RGB data trace signals and two sync signals (VDHSYNC and VDVSYNC) as a single-ended signal

with a trace impedance of 55Q .

Signal Group | Signal Name Im:;Z‘;ence (Wirjrtahcfs(g::)ing) Trace Mismatch Ost’::iirs‘iggEZI
VDOUT[7:0]
Data VDOUT[15:8] 55Q + 10% 5:10 1000mil 10mil
VDOUT([23:16]
Control VDHSYNE 550 +10% 5:10 1000mil 10mil
VDVSYNC
Clock VDCLK 550 + 10% 5:15 - -
Table 22: LCD trace properties
Signal Group | Signal Name Signal Type Topology Reference Plane
VDOUT[7:0]
Data VDOUT[15:8] Single-ended Point-to-Point Ground/Power
VDOUTI[23:16]
Control VPRSYNE Single-ended Point-to-Point Ground/Power
VDVSYNC
Clock VDCLK Single-ended Point-to-Point Ground/Power

Table 23: LCD signal type, topology and reference plane
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Length Difference (mil) Accumulated
To Clock InGroup @ Trace Length (L1)

Signal Group | Signal Name | Routing Layer

VDOUT[7:0]
Data VDOUT[15:8] Top/Bottom <500 <1000
VDOUT[23:16]

VDHSYNC Route to Minimum
Control Top/Bottom <500 <1000
VDVSYNC P/ (or <6")

Clock VDCLK Top/Bottom - - -

Route to Minimum
(or<6")

Table 24: LCD layout guidelines

4.5.3 LCD Reference Schematics
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Figure 39: LCD reference circuitry
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4.6 Touch Panel Interface
The SOM-6X80 module features a touch panel interface for capacitive touch screens. It allows the integration
of the touch screen solution on the carrier board. The touch panel interface is an interface connection between
the SOM DDR3 SODIMM slot, capacitive touch sensor controller, and touch panel connector. The touch panel
interface supports 4-wire and 5-wire capacitive touch screens.

4.6.1 Touch Panel Signal Definition

The following table provides the definition of the touch panel signals.

From SOM DDR3 SODIMM Slot to Capacitive Touch Sensor Controller
Pin #
174
176
146
148

Signal Name
GPIO3
GPIO4
12C2SDA
12C2SCL

From Capacitive Touch Sensor Controller to Touch Panel Connector

Pin #

Signal Name
DRIVEOO
DRIVEO1
DRIVEO2
DRIVEO3
DRIVEO4
DRIVEOS
DRIVEO6
DRIVEQ7
DRIVEOS8
DRIVEO9
DRIVE10
DRIVE11
DRIVE12
DRIVE13
DRIVE14
DRIVE15
SENSEQ0O
SENSEO1
SENSEQ2
SENSEO3
SENSE04
SENSEQ5
SENSE06
SENSEQ7
SENSE08
SENSEQ9

Table 25: Touch panel signal definition

22
23
24
25
26
27
28

N W s o N o B

w w w W w w w w w
O 0 N oo U b~ WIN| P

40

1/0

(0]
(0]
(0]
(0]

1/0

O 0O 0O/ 0O0oj0oO OO 0O 00O o o|o|o

Description

TP reset signal

TP interrupt signal
TP I>C Data

TP I2C Clock

Description

Capacitive touch IC drive line-0
Capacitive touch IC drive line-1
Capacitive touch IC drive line-2
Capacitive touch IC drive line-3
Capacitive touch IC drive line-4
Capacitive touch IC drive line-5
Capacitive touch IC drive line-6
Capacitive touch IC drive line-7
Capacitive touch IC drive line-8
Capacitive touch IC drive line-9
Capacitive touch IC drive line-10
Capacitive touch IC drive line-11
Capacitive touch IC drive line-12
Capacitive touch IC drive line-13
Capacitive touch IC drive line-14
Capacitive touch IC drive line-15
Capacitive touch IC sense line-0
Capacitive touch IC sense line-1
Capacitive touch IC sense line-2
Capacitive touch IC sense line-3
Capacitive touch IC sense line-4
Capacitive touch IC sense line-5
Capacitive touch IC sense line-6
Capacitive touch IC sense line-7
Capacitive touch IC sense line-8

Capacitive touch IC sense line-9
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Figure 40: Touch panel routing topology
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4.6.2 Touch Panel Layout and Routing Recommendations

e Keep trace lengths as short as possible.

¢ |tis recommended to route the traces on the top layer.

e The amount of vias and corners used for the touch panel signal layout should be minimized.

Interface

SOM DDR3 SODIMM slot to

Touch Screen Controller

Touch screen controller
to Touch panel connector

Table 26: Touch panel trace properties

Interface

SOM DDR3 SODIMM slot to

Touch screen controller

Touch screen controller to

Touch panel connector

Signal Name Trace Trace (mil) Trace Spacing to
& Impedance = (Width : Spacing) Mismatch Other Signal
GPIO3
GPIO4
550 + 10% 5:5 20mil Smil
12C2SCL
I12C2SDA
DRIVE[23:00]
550 + 10% 5:5 20mil Smil
SENSE[09:00]
Signal Name Signal Type Topology Reference Plane
GPIO3
GPIO4
Single-ended Point-to-Point Ground/Power
12C2SCL
[2C2SDA
DRIVE[23:00]
Single-ended Point-to-Point Ground/Power

SENSE[09:00]

Table 27: Touch panel signal type, routing topology and reference plane

Interface

SOM DDR3 SODIMM slot to
Touch Screen Controller

Touch screen controller
to Touch panel connector

Accumulated

Signal Name Routing . Length . Trace Length
Layer Difference (mil)
(Li1+L2=Lr1)

GPIO3
GPIO4

Top/Bottom - 2"
12C2SCL
I2C2SDA
DRIVE[23:00]

Top/Bottom 200mil 2"

SENSE[09:00]

Table 28: Touch panel layout guidelines
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4.6.3 Touch Panel Reference Schematics

v7
VCC33 TP _30v TestPoint_1mm
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10 1 anp
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J60
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® TP32 TestPoint_1mm
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TP37 TestPoint_Tmm

TP38 TestPoint_1mm

TP39 TestPoint_1mm
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TestPoint_Tmm
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® TP43 TestPoint_1mm

® TP44 TestPoint_1mm

® TP45 TestPoint_1mm

® TP46 TestPoint_1mm

TP47 TestPoint_Tmm

TP48 TestPoint_1mm

TP49 TestPoint_1mm

TP50 TestPoint_1mm

TestPoint_1mm

TP52 TestPoint_1mm

® TP53 TestPoint_1mm

® TP54 TestPoint_1mm
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® TP57 TestPoint_1mm

TP58 TestPoint_1mm
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Figure 41: Touch panel reference circuitry

Top Contact
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4.7 GPIO|

nterface

The SOM-6X80 module features a General Purpose Input and Output (GPIO) interface.

4.7.1 GPIO Signal Definition

The following table provides the definition of the GPIO signals that are implemented in the SOM DDR3

SODIMM slot.

Signal Name | Pin# 1/0

GPIOO
GPIO1
GPIO2
GPIO3
GPI04
GPIO5
GPIO6
GPIO7
GPI0O9
SUS_GPIOO
SUS_GPIO1

168 | 10
166 | 10
170 | 10
174 | 10
176 | 10
178 | 10
172 | 10
182 | 10
180 | IO
150 | IO

179 | 10

Table 29: GPIO signal definition

Description

General Purpose GPIO

General Purpose GPIO for Suspend Power Domain

4.7.2 GPIO Layout and Routing Recommendation

Signal Group | Signal Name
GPI0[7:0]
GPIO9
Data
SUS_GPIOO
SUS_GPIO1

Table 30: GPIO trace properties

Signal Group

Data

Signal Name

GPIO[7:0]
GPIO9
SUS_GPIOO
SUS_GPIO1

Trace Impedance

550

550

Signal Type

Single-ended

Single-ended

Trace (mil) Spacing to
(Width : Spacing) Other Signal
5:5 S5mil
5:5 S5mil

Topology

Point-to-Point

Point-to-Point

Table 31: GPIO signal type, topology and layout guidelines

Reference Plane

Ground/Power

Ground/Power

Accumulated
Trace Length

12!!

12||
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4.8 12C Interface

The SOM-6X80 module features an I12C interface that can support up to three 12C devices.

4.8.1 I2C Signal Definition

The following table provides the definition of the I12C signals that are implemented in the SOM DDR3 SODIMM

slot.

Signal Name
I2COSDA
12COSCL
I2C1SDA
12C1SCL
12C2SDA
12C2SCL

Pin #

138
140
144
142
146
148

Table 32: 12C signal definition

1/0

Description

I2C1 serial data
I2C1 serial clock
I2C2 serial data
I2C2 serial clock
I2C3 serial data

12C3 serial clock

4.8.2 I2C Layout and Routing Recommendation

Signal Group

Data
Clock

Table 33: I2C trace properties

Signal Name

12C[2:0]SDA
12C[2:0]SCL

Signal Group | Signal Name
Data 12C[2:0]SDA
Clock 12C[2:0]SCL

Trace (mil)

Trace Impedance

550
550

Signal Type Topology

Single-ended = Daisy chain
Single-ended = Daisy chain

Table 34: 12C signal type, topology and layout guidelines

(Width : Spacing)

5:5
5:5

Reference Plane

Ground/Power

Ground/Power

Spacing to
Other Signal

Smil

Smil

Accumulated
Trace Length

<12"
<12"
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4.9 SPI Interface

The SOM-6X80 module features two SPI interfaces. Each SPI interface can support one master and one slave.

49.1

SPI Signal Definition

The following table provides the definition of the SPI signals that are implemented in the SOM DDR3 SODIMM

slot.

Signal Name

SPIOMISO
SPIOMOSI
SPIOCLK
SPI10SSO-
SPI1IMOSI
SPI1IMISO
SPI1CLK
SP11SS0-

9
11
13
15

156
164
160
162

Table 35: SPI signal definition

Pin #

1/0

oRNoRNeoRNe]

o

Description
Master Input 0, Slave Output 0
Master Output O, Slave Input 0
Serial Clock 0
Slave Select 0
Master Output 1, Slave Input 1
Master Input 1, Slave Output 1
Serial Clock 1

Slave Select 1

4.9.2 SPI Layout and Routing Recommendation

Signal Group

Data

Clock

Signal Name

SPI[1:0]MISO
SPI[1:0]MOSI

SPI[1:0]SSO0-
SPI[1:0]CLK

Table 36: SPI trace properties

Signal Group

Data

Clock

Signal Name

SPI[1:0]MISO
SPI[1:0]MOSI

SPI[1:0]SS0-
SPI[1:0]CLK

Trace Impedance Trace (mil) Spacing to
g (Width : Spacing) Other Signal
550 5:5 5mil
55Q 5:10 5mil
Signal Type Topology  Reference Plane Accumulated

Single-ended = Daisy chain

Single-ended Rs =220

Table 37: SPI signal type, topology and layout guidelines

Ground/Power

Ground/Power

Trace Length

<10"

<10"
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4.10 Audio Interface

The SOM-6X80 module features an audio interface for audio connectors such as two Line-in, headphone, mono
speaker out, right and left channel speakers, and microphone.

4.10.1 Audio Signal Definition

The following table provides the definition of the audio signals that are implemented in the SOM DDR3

SODIMM slot.

Signal Name

HPOUTR
HPOUTL
ouT3

LINPUT1

LINPUT2

LINPUT3

RINPUT1

RINPUT2

SPK_OUT_R+
SPK_OUT_R-
SPK_OUT L+
SPK_OUT _L-

Pin #

143
147
145

157

155

153

161

163

133
131
139
137

Table 38: Audio signal definition

1/0

)
0]
)

O O o ©o

Description
Headphone right channel output
Headphone left channel output
Audio mono output

Left channel single-ended Mic input/Left channel negative
differential Mic input

Left channel line input/Left channel positive differential Mic
input

Left channel line input/Left channel positive differential Mic
input/Jack detect input pin

Right channel single-ended Mic input/Right channel
negative differential Mic input

Right channel line input/Right channel positive differential
Mic input

Right speaker positive output

Right speaker negative output

Left speaker positive output

Left speaker negative output

4.10.2 Audio Layout and Routing Recommendations

¢ Route the analog and digital trace signals as far as possible from each other to prevent noise.

¢ Route the clock trace away from any analog input and voltage reference pins.

¢ |solate the codec or put away from any major current path or ground bounce.

e Fill with copper the regions between the analog traces and attached it to the analog ground.

¢ Fill with copper the regions between the digital traces and attached it to the digital ground.

e Keep trace lengths as short as possible.

Signal Name

HPOUTR
HPOUTL
OuT3

LINPUT[3:1]
RINPUT[2:1]
SPK_OUT_R[+/-]
SPK_OUT_L[+/-]
Table 39: Audio trace properties

Trace Impedance .Trace (mil). Spacin.g to
(Width : Spacing) Other Signal
550 + 10% 8:5 Smil
550 + 10% 8:5 Smil
550 + 10% 8:5 Smil
550 + 10% 8:5 Smil
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. . Accumulated
Signal Name Signal Type Topology Reference Plane Trace Length
HPOUTR
Single-ended Point-to-Point Ground <10"
HPOUTL
ouT3 Single-ended Point-to-Point Ground <10"
LINPUT[3:1] _ _ )
Single-ended Point-to-Point Ground <10"
RINPUT[2:1]
SPK_OUT_R[+/-] ) ) )
Single-ended Point-to-Point Ground <10"

SPK_OUT_L[+/-]

Table 40: Audio signal type, topology and layout guidelines

4.10.3 Audio Interface Reference Schematics

— DLNPUTT 6
RNPUT DRINPUTT 6
css
= 100pF
LINPUTZ D LINPUT2 6
RINPUT2

DRINPUT2 6

Figure 42: Line-in 1 & 2 reference circuitry

29 PJ-S3127-S124

R106, . 0/X w3
HPOUTL CE3 14¢ 2 100uF 1
g [‘;“;‘d% % LINPUT3 € R107, 0 5 Ly
S ot HPOUTR CEZ_17y 7 Tour s
R109, r
1430 l 85 l 1] . . - )
HEADER_1X3 220pF 220pF¢ R111 ESD32 E£SD33 ESD34

R110
10K

1 HPOUTL 10K CS0801M CS0801 CS0801M
Pl LINPUT3
3 HPOUTR |

[ o o o

|—e

Figure 43: Headphone reference circuitry

J24
22118-02G-F2
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43 INn vo- |2 N — shielding with GND ©
3 6 i lnw e
R100 < NG VoD : 1000pF
= 82K 2 7 : 426
Bypass GND i I b 5204-0200L
NCN Mode 1 8 ds SPK3_P
CTRL Vo+ LMT5AX1025N
NSaiss crs
R103 | c76 | c17 =] 1000pF
43K = 0AUF T TuF i I

11 |

Q7
LMBT3904LT1G

Close to Amplifier =

6,15

Figure 44: Mono speaker out reference circuitry
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6 SPK_OUT R+
6

FB1 SPKR_P
BLMT5AX102SN1D
SPK_OUT_R-

Ol b2 923
65 66 cer B5204-0200L  22115-02G-F2
R98 0 1000pF/X 1000pF. 1000pF 1
§§ R97 0 I 2]
N B2 TSPKR N
C70 BLM15AX102SN1D
I 1000pF/X

Figure 45: Right channel speaker reference circuitry

|
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ce9 o
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C72
== 1000pF/%,
SPK_OUT L- ML

L 86 TSPKLN
G768 BLMABAXI02SNTD i)
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Figure 46: Left channel speaker reference circuitry
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Figure 47: Onboard microphone reference circuitry
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4.11 SD Interface

The SOM-6X80 module features an SD interface for SD storage.

4.11.1 SD Signal Definition

The following table provides the definition of the SD signals that are implemented in the SOM DDR3 SODIMM
slot.

Signal Name | Pin# 1/0 Description
SDODATAO 25 I0 | Data signal 0, used for SD interface
SDODATA1 21 IO | Data signal 1, used for SD interface
SDODATA2 29 IO | Data signal 2, used for SD interface
SDODATA3 31 I0 | Data signal 3, used for SD interface
SDOCMD 27 I0 | Command signal, add external pull-up resistor
SDOCLK 19 O | SDO bus clock
SDOCD 35 | | SDO Command
SDOPWRSW 33 O | SDO Power switch
SDOWP 23 | | SDO write protect

Table 41: SD signal definition

SOM DDR3 ECB
SODIMM Slot
77777777777777777777 ‘ SDODATA(3:0] LS LS

ESD
——
a SDOCD C ng Y ‘ C ng Y
‘ g T G| SDslot
SOM-6X80 | & SDOCLK L1 K [e)
; )
‘ 2 SDOPWRSW. STy L )—
w VCC33_SD0
R
SDOCMD LS L

: : R
N ; SDOWP ﬁ

Figure 48: SD routing topology

4.11.2 SD Layout and Routing Recommendations

¢ Signal traces should be above a solid and continuous ground plane along the path from SOM DDR3
SODIMM slot to SD slot.

e SDOCMD trace signal must have pull-up resistor of 4.7KQ.
e SDOWP trace signal must have pull-down resistor of 1KQ to the ground.

¢ The ESD protection of trace signal SDOPWRSW must be placed near the SD slot.

42



Carrier Board Design Guide for SOM-6X80 Module

. . Trace (mil) Spacing to
Signal Grou Signal Name Trace Impedance
& P g P (Width : Spacing) Other Signal
Data SDODATA[3:0] 550+ 15% 5:5 Smil
SDOCMD
SDOCD .
Control 550 + 15% 5:5 Smil
SDOWP
SDOPWRSW
Clock SDOCLK 550+ 15% 5:15 15mil
Table 42: SD trace properties
Accumulated
Signal Group | Signal Name Signal Type Topology | Reference Plane = Trace Length
(L1+L2=L1)
Data SDODATA[3:0] Single-ended | Point-to-Point | Ground/Power <8"
SDOCMD
SDOCD
Control Single-ended | Point-to-Point | Ground/Power <8"
SDOWP
SDOPWRSW
Clock SDOCLK Single-ended | Point-to-Point | Ground/Power <8"

Table 43: SD signal type, topology and layout guidelines

4.11.3 SD Interface Reference Schematics

low RDS

Qs 12 MRO1A-01211
6 spoPwRsw & SM2307PSAC-TRG ¥ oot 1
caz2 estPoint_1mm SDODATA2
) VCCa3_spo 6 SDODATAZ $§™SH0DATAS DAT2
2 6 SDODATA3 <C—ggocn CDIDAT3
o - 6 SDOCMD CMD
L VDD
- B 1 6  SDOCLK << SDOCLK CLK
=
i cas _!_ a4 SDODATAQ
= 1uF = 01uF WESD31 6 SDODATAO DODATA1 DATO
i Csosotm | 6  SDODATA1 SD0CD DAT1
i 6  SDOCD 7| CARD DETECT
| —a2] G
L ol ~ ~ & N o o o5 G2

R ]
Please near SD Card ESD4{ ESD4; ESD4! ESD4 ESD: ES| ESD52 G4
CSO0! o] Cs! CS0! CS0! Ct 18508018

VCC33_SD0

SDOCMD _R46 47K

R47 1K

6 SDOWP ((—*Aj

Figure 49: SD reference circuitry
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Appendix A. SOMDB1 Carrier Board
Reference Schematics

Carrier Board Design Guide for SOM-6X80 Module

The SOMDBL1 is the evaluation carrier board for SOM-6X80 module. The schematics of the SOMDBL1 carrier
board can be used as an example of how to design a carrier board that provides optimal performance when
used with the SOM-6X80 module. The reference designs are only for referencing and not to be copied.
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[GPIO/EXTINT ASSIGNMEMT]

GPIO/I2C List Table

Function

PIN Shared

N/A

Function

PIN Shared

Low battery Alert (reserved)

GPIO# | I/0 Function [WAKEUP (INT) ASSIGNMEMT]
GPIOO I WiFi Host Wake BT WAKEUP # I/0
GPIOl | O WiFi REG ON WAKEUPO
GPIO3 | O Control LCD Power WAKEUP1
GPIO4 0] TP Reset WAKEUP2
GPIOS | I TP Interrupt WAKEUP3
GPIO6 | I WiFi Wake Host
GPIO7 | O BT RST N [SUSPEND GPIO ASSIGNMEMT]
GPIOS8 | O Mute NS4118 Speaker SUSGPIO# I/0
GPIOY9 | O Camera PDN SUSGPIOO0 CPU_ACTIVE
SUSGPIO1
GPIOL12 System normal boot SUSGPIO2
GPIOL13 GM7150 PDN SUSGPIO3
USBSWO
USBOC3#
[SD Card Power Control]
NAME I/0 Function PIN Shared
SDOPWRSW
SD1PWRSW
SD2PWRSW
SD3PWRSW
I2C Bus ASSIGNMEMT
I2C# Function Device Address Module Max.Freq (KHz)
I2CO
I2C1 GM7150BC
I2C2 Camera
L2cs TP-GSL1680
(Suspend)

Note: Non-DEDICATED GPIO LIST
(Refer WM8850 Datasheet for detail)

A

Title

GPIO/I2C List Table

[Size  [Document Number Rev
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D14 —3s—TARTATX —QUARTARX 8
D15 [3g—UARTC_RTS QQUARTATX 8
GND [ UARTCRX—QUARTC RTS8
D20 45— UARTC_TX —QQUARTC RX 8
D21 47— UARTC TS QUARTC.TX 8
GND 5~ UARTD_RTS OUARTC_CTS 8
DQM2 [g———TARTD-CTS QQUARTD RTS8
GND 55— OARTD_TX QQUARTD CTS 8
D22 [~55——UARTD_RX —QUARTD_TX 8
D23 [R—————————SSUARTD_RX 8
GND VDHSYNG 18
Dog |28 VDVSYNC 18
D29 gg VDDEN 18
GND o5 VDCLK 18
DQS3# o2 vDOUTO 18
Dass & vDouTe 18
GND vDOUT1 18
D30 gg VDOUTi0 18
b3t (3 vDOUT3 18
GND vDouT2 18
e N vpouts 18
Fee %S vboutd 18
vDOUT6 18
vDOUT13 18
rez <SS voouts 18
T — ey
s S5 vbouTis 18
res <SS vooutit 18
o2 %S vbouTi2 18
2 < vDouTis 18
Pt <SS vbouTi4 18
e %S vboutis 18
o VDOUTI7 18
100 ¢S vbouteo 18
vDouT21 18
vDOUT16 18
vDoUT23 18
VDOUT22 VDOUT22 18
UARTIRXD 12
UARTITXD 12
UARTORXD 13
UARTOTXD 13
nggmB SD2CMD 12
2DSOATAD SD2CLK 12
SDSDATAS SD2DATA0 12
SDSDATAS SD2DATA3 12
SD5DATA SD2DATA2 12
SDSPWRSW SD2DATA1 12
SD2WP
:gggggf I2C0SDA 14,20
Seiacr 12COSCL 14,20
SCTSOR 12C1SCL 14,21
T5CoSDA 12cispA 1421 L2C
15C5a0L 12C2SDA 14,19
5 12C2SCL 14,19
T SUS Ghioo 71522
BALELED WAKEUPO 12,15
SPIMOSI |14
AT GBI "
—gg: SPI1CLK 14
Her——ris SPISSO- 14
Hes— Gpiod SPIMISO 14
e GPIOT 12,15
3 GPIOO 12,1522
Eo GPIO2 12,15
o GPIOs 15,17
3 GPIO3 15,19
G GPIO4 15,19
e GPIO5 15,21
e GPIO9 12,15
GPIO7 15,16
86 ]  ysusas
CC33
_||.

ue7 ues

071CAAAZ68B

UARTO and 1 from WM8880

Signal need external pull high

071CAAAZ68B

M VIA Technologies, Inc.

DDR3 SODIMM Golden Finger
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Current Limit:

USB

1

.0A
Ilim(A)=6800/Rset (ohm)

6800/6800=1A

vis
TestPoint_1mm

5VIN ut
SY6280AAC B
I our VBUSO1
cs oo 12 J_ c6 J_ l c8 l co ‘:Lcm _LCEZ J_ cio ESD1
10uF 10uF 10uF 10uF 10uF 100uF 100uF 1000pF CS0801M
en  serf? ]_? I I I I « “ I
= = = = = = = = o
Rl Co-lay
6,809,12,15,1620  PWRENVCC ((—B2 anntl | Rset § &aci 1
L 5[42
ACM2012E-900-2P-T00 70555-0003
nNUSBHA- 1 4 USBHA- VBUSO1
6  nUSBHA- <& SY; USBHAT o USBHA-
6  nUSBHA+ <<MM_J b USBHAT
- - 1
ESD2 ESD3 g )
CS0801S “ZA CS0801S ==
S|y
=| 70555-0003
L2 = VBUSO1
ACM2012E-900-2P-T00 USBHB-
6  nUSBHB. <K—DUSBHE- L I L usbHE: s USBHB+
6 nUSBHB: <((DUSBHB: 2| A |3 __|1
~ ~ N
ESD4 ESDS5 -
CS0801S “ZA CS0801S
Tlim(A)=6800/Rset (ohm) T it mm
SN 6800/10000=0.68A -
U2 T USB_VBUS
USB_VBUS -
Sin ourH - veess
ot anp |2 1012 J. lm "~ R3 /X, R4
lqu 10uF 1000pF ESD6 10K VSUS33
4 3 I I l €S0801M
EN  SET
USBIDO RS 10K o, R6
L 'SY6280AAC L L L uE D> USBATTAO 6 6 usBD0 <K
R7
6 useswo (8 1K Rset $ v o R9
= 20K USBIDO
= 1 HOST 0
Device 1
8 3
J7 . .
13 - TheTBH-0310-1208L USB PORT 0 Configuration Table
ACM2012E-900-2P-T00 usB_VvBUS sz %
——nUSBHDO: 2 3 USBHO- USBHDO- VBUS & ©
6  nUSBHDO- UL USBHO: USBHDO® e
6 nUSBHDO: <((—DNUSBHDO: 1 i Ay 4] USBIDO s
o o - GND 2 2
ESD9 ©
ESD7 ESD8 CS0801M | ol
CS0801S “Z CS0801S o &
T « WX \/1A Technologies, Inc.
— = = = itle
USB I/F
Size  [Document Number Rev
s SOMDB1 .
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1

VCC33_UART
C15 Vout=0.6* (1+R1/R2) 3.3V
V20
0.1uF Z -
us 0.6* (1+453K/100K)=3.3V VCC33 UART TestPoint_tmm
©| SP3232EBEY-L 5VIN
— T u27 1A or Higher -
1 4 3 L12 ARAZAD-3Q15MES-3R:
Cl+ 3 2 VIN X 5 Bk
%F s ve [EEOLE l c188 5 yen Ggﬁ 1 I I
3 6 C18 ,10.1uF 10uF R334 €190 G187 | C186 [
1 gé+ V- I SY8086AAC R 1 453K_1%- 20pF 10uF = 10uF 1000pF
C19 = =
1UF = T
T s
UARTA TX o COMA TX 6,7,09,12,151620  PWRENVCC((—B33AANIK = = =
6 UARTA TXS—ommmrrrs—o DINT poutt H T R2 ¢ &% ..,
6  UARTA RTSK———— 4 DIN2 DOUT2 Ras2 =
UARTARRX 12 13 COMA_RX 100K
6 UARTA RX(C—yaRTA_CTS g | ROUT! RIN1 g <
6  UARTA CTS{——— | RouT2 2 RIN2 -
O =
ii COMA_RX Ry, . .33 COM_A_RX
VCC33_UART VCC33_UART = COMATTX "Ri11 33 CONATT
8 COVA_CTS Rio 33 COM_A_CT
HEADER 2X6 COMA TS Ri13 33 COM_ART =
4
UARTA_TX 30 UARTB_TX
UARTA_RT 5 UARTBRT VCO33_UART COM_A_RX
UARTAR 7 UARTB_R: COMAT -
UARTA_CT El 0 OARTB_CT 20 COM—A—RTS O
11 2 0.1uF COM_ACTS
L ooy L U4 A - A COM_A_RX
= = ©| SP3232EBEY-L = = s = CONM_A_T
e 5 A2 A X
oBA SRS A DR A DR coMm ARTS I3
2 8 2 Co1 ,\01uF REMOTMREMRT COM-ACT
o s Vi 2P 85205-0500N
- ~ o ~
i o V. 6023 | 0.1uF »
cor | 02 L = 3
0.1uF
5
ce- COM_B_RX =
UARTB_TX 11 14 COMB_TX TOM_B_T =
6 UARTB TX{(—gaARTERTS 70§ DIN1 DOUT! | —COMBRTS ]
6  UARTB_RTS—————— 4 DIN2 DOUT2 —CcoMBCTS ]
UARTB_RX 12 13 COMB_RX — -
6  UARTB RX(C—parTB—CTS—5 | ROUT? RIN1 g S}
6  UARTB_CTSX———— RouT2 2 RIN2 - . o -
5 s s s s COM_B_RX
i +5 05 ©Z5 ~5 COM_B_T
al COMB_RX Rys. .33 COM_B_RX Y eV €Y €
L COMB_TX Ry5 "33 COM_B_T R e St R E com B RTs 4
COVB_CTS Rip 33 TOM_B_CT COM_B_CT
COMBRTS /1733 COMB—RT o o o N 85205-0500N
J57
VCC33_UART ‘L o
[}
Ca25
0.1uF
us
©| SP3232EBEY-L
! 8 COM_C_RX T
o 2 .
oz S ey o
L — -
i o V. 6028 4 0.1uF &
G2+ COMC_RX COM_C_RX —_—
%’JF - COMC_T g:g gg COM_C_T COM_C_RX
5 COMC_CTS Roo 33 TOM_C_CT - - - - COM_C_T
C2- COMC_RTS Raq 33 COM_C_RT s 3 = =
UARTC_TX 1 14 COMC_TX o Woo W oo W55 comcRrts 4
6 UARTC_TXC—OARTG-RTS 1o DINY DouT1 | Y 20 LD ¢ COM—CCT
6  UARTC_RTSK——————124 DIN2 DOUT2 R S Y Yok 85205-0500N
UARTC_RX 12 13 COMC_RX © © © © J58
6 UAHTleXéé 51 ROUT RINT b5 o o ~
6  UARTC_CTS{({———— ] ROUT2 5] RIN2 R
5 =
2l
VCC33_UART VCC33_UART =
HEADER 2X6
4 —_ -
UARTC_T. 32 UARTD_TX ©
UARTC_RT 5 OARTO_RT
UARTC_R. 7 UARTD_R. VCC33_UART COM_D_RX
UARTC CT 9 0 UARTD CT COM_D_RX COM DT
11 2 c31 CONCDT
T = 1 0.1uF TOMDCTS | com D RTs 4
= = Je _— R 85205-0500N
©| SP3232EBEY-L
2 J59
1 o - 7 T o
Cl+ 8 2 s s s s 15}
%F Q V. 232 yjouE PO - e
T s 6 C3301uF BER 4550 2 449
e f38 L ikl il okl N2 =
caz | C2+ — COMD_RX  Rop 33 COM_D_RX -
0.1uF COMD_T R23 33 COM_D_T «~ ~ «~ ~
5 COMD-CTS Rog COM—D-CT
c- <L
UARTD_TX 11 14 COMD_TX
6 UAHTDJXgEWW DIN1 DOUT |
6  UARTD_RTS————— 199 N DOUT2
UARTD_RX 12 13 COMD_RX
6 UAHTDEHééém ROUTI RINT Jrg = W
6  UARTD_CTSQ———— ] RouT2 s RIN2 27274 VIA Technologies, Inc.
ii Title
+ RS-232 Output Conn
|§ze Document Number Rev
Cust OMDB1 A
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HDMI

5VIN sy HOMI V2!
‘[ T TestPoint_1mm
nl D1
o nHDMICLK- 6
—n NHDMICLK+ 6 For HDMI Logo: A % K T
nHDMIDO- 6 l l
il C35 [e74
N nHDMIDO+ 6 : : uF C36 = 1UF
4 nHDMIDT- 6 Length Mismatch (mils) TF
2 nHDMID1+ 6 . Total Length
. nHDMID2- 6 Signal Name L L
HOMID2: ____ SSnHDMID2+ 6 . B - . . ~ | =
nHDMI_CECIN In Pair Pair to Pair | (Width : Spacing) SM2307PS
——————— > nHDMICEC 6,09
nHDMIDDCSCL
—NHDMIDDCSCL > nHDMIDDCSCL 6,09
—DHDMIDDCSDA ggnHDMIDDCSDA 6,09 nHDMID[2:0]+/- T < 3" For HDMI Logo:
<
nHOMIHPD S>nHDMIHPD 6,09 HDMID[2:0]+/- ®
<5 < 100 ..
(5:7:5) o
nHDMICLK+/- o8
6,7,8,12,15,16,20 PWRENVCC )
HDMICLK+/- LMBT3904LT1G
sy_How L ESD Component can not be costdown!
ACM2012E-900-2P-T00 5V_HDMI
nHDMIDO+ 1 4 HDMIDO+
— U HDMI_CECIN
D2 nHDMIDO- 2 3 HDMIDO- HDMIDDCSDA |
RB521S-H HDMIDDCSCL B
VCe33 vecss HDMI Port
ESD26 ESD27 0.1uF
L5 ©S080{M €S0801M
R29 ACM2012E-900-2P-T00 _ _
2K nHDMID1+ 1 4 HDMID1+ N NJ— = 88m
nHDMIDDCSCL DMIDDCSCL nHOMID1- 2 | A7y | 3 HDMIDI- ESDP8 ESD29 = HDMIHPD 9
609  nHDMIDDCSCL < *cso " %’csasm | 2
- 7
Q3 ~ ~ C39 _ HDMIDDCSD
L2N7002LTHG ESD30 0.1uF_HDMIDDCSC
L6 = = = €S0801M 4
ACM2012E-900-2P-T00 HDMI_CECIN
nHOMID2+ 1 [ ] HDMID2+ - = HDOMICLK-
e B D3 _CS0806S
VCCa3 nHOMID2- 2 | Ay | 3 HDMID2- HDMICLK- 1 10 = HDMICLK+ 0
— HDMICLK: 2 9 HOMIDO- 9
8
R32 ol HDMIDO- 4 X 7 HDMIDO+ 7
2K HDMIDO+ 5 6 HOMID1 -
L7
ACM2012E-900-2P-T00 HDMID1+ 4
609 nHDMIDDGSDA <K nHDMICLK+ 1 4 HDMICLK+ & HDOMID2-
- T TwIT HID119F-JA05204
524 nHDMICLK- 2 3 HDMICLK- HDMID2+
[2N7002LT1G =
D4 _CS0806S o3
VCC33 HDMID1- 1 10
HDMID1+ 2 i 9
< Closed to HDMI connector HOMIDR- 4 A ,
D5 HDMID2+ 5 6
RB521S-H =
* &
R35
20K -
609 nHOMICEC & F36 .. 100_HOMCECIN Notice: ESD components place near HDMI connector.
VCC33 Do not change.
609  nHDMIHPD ((—RHDMIHPD

Q5
L2N7002LT1G

Do not change.

‘yg}: VIA Technologies, Inc.
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HDMI
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R582

Ethernet

mecsssecssccssccssccssccssccsscssscssnes,

o For SOM-6X80 RS582 Need to Mount (20180221) ¢
.
N

.
Seecsene

eseessscssccssccssccssccsscs

D6
BTUC05VD3238/X_NET_RX+

D7
BTUC05VD323B/X_NET_TX+

Jii
MRJIN-11T54RS

R

o

I—F

T TSB121ALF

9 | mx: RD. [ —RX
® o

10 m%“ ore 2 R39 . . 75 1%
U R RDy [ —BXe
14 0. |2 TX-
15 | or “ 1 12 R42 75 1% CMTS
16 1 TX+ c40

TX+ TD+ L To00pF

10

VCC33

R43
R44

o«

!;fn: VIA Technologies, Inc.
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6  SDOPWRsW <&

6

Micro SD

VCC33

low RDS

Q6
SM2307PSAC-TRG V22

VCC33_SDo T

TestPoint_1mm

12_MRO1A-01211

o

ESD31
CS0801M

oo

JL
i
g3
L
F
.°|O
2R
z
-

Please near SD Card

VCC33_SDo
SDOCMD__R46 4.7K

R47 1K

SDOWP ((4«/\/\1

SDODATA2 T2
SDODATA3
CD/DAT3
SDOCMD N s
VDD
SDOCLK oo
SDODATAQ vss
SDODATA1 8 DATO
SDOCR 9 | DATT
&1| CARD DETECT
t+—Go G
o +—a5 G2
G4 | @3
ESD4; G4
cso!

gﬂ_&: VIA Technologies, Inc.
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5

VOuUT

=l
[(73.2K+42.2K)/42.2K]*1.207=3.3V

(R1 + R2)/ R2

uz

IR

1.207
VCC_WIFI

VIN VOUT
GND
EN FB

SGM2019-ADJ

Wi-Fi

RB521S-H
A

D9
WL_WAKE_HOST A

RB521S-H
K

K WAKE_HOST
RB521S-H
SPPWRENVCC 6,7,8,09,15,16,20 L A BT_WAKE_HOST RS0
615  WAKEUPO < 100K C47 |\ 120F Rs{ . 100| XTAL26M O
¥ OSCi l
L T 41 6D 513
e By e
v = C48 1 12pF 26MH: XTAL26M_|
28 VCC_WIFI '
TestPoint_1mm Place close, route short. 26MHZ : +/-10 PPM 10PF ESR <40 OHM
VCC_WIFI =
c49 TP78
4.7uF BT_WAKE_HOST TestPoint_tmm
a a °® J13
SMA8400M-0000
I XTAL26M_| WIFI_BT_ANT ' (e
= XTAL26M_O l | cs5
] J_ I 10pF/X
us —emmTwmewTMN— =
AP6181/AP6330
* FE Z B W w w w X ok o
Ampak 12*12 Module SELYYYYESE
g(‘ = > gw gw gw gw I ’,_.E‘
>4 * 5 B B Z ! N_VDDSWPT
o o = N_VDDSWP_(
I I N_VDDSWP_IN___.
z =
§ s}
WL_REG_ON 12 > 44 RTS RSE , 47K
VCC WIFI WL_REG_ON = UART_CTS_N
WL_WAKE_HOST 13
WL_HOST_WAKE UART_RXD L
SD_D2
R57 = 14 SpIo_DATA 2 UART_TXD |42 RXD C | Desi
SD_D3 -
20K = 151 spi0_DATA 3 UART_RTS N |22 cls 0 ay eSIQn
SD_CMD 16 40
SDIO_DATA_CMD ™I X
SD_CLK 17 39
J_ SDIO_DATA_CLK X2 [
SD_DO
%ZF = 18 1 spi0_DATA 0 N_REG_PU M8
SD_D1 19 37
SDIO_DATA 1 N_I2C_SCL =X
= 201 GND anp -2
VG WIFI -I:? 21| VIN_LDO_OUT N_I2C_spA 22— L
2 | \opio o o BT_RST_N 34 >>GPIO9 6,15
C58 5 x Z X
27uF 8 33 % a6 23 4
I 2933338828¢°¢2
= S 3R ELRESLEGG
L8 Ix¢] = tel © ~ @ D [=] - o [v]
ZAD-3015MES-4R7N NI | QI «f o & QI ©f of o ©
2.2uF : DCR 0.06 OHM IDC 1.60RA
= = HOST_WAKE_BT
61522  GPIO0 <{<—WwARE-HOST——
6,15  GPIO2 ——
32K768HZ RS9 . . O/X
i——=hroel KPWMOUT1 6,15 Reo 0 WL_REG_ON
. 615  GPIO1<<
External 32K input
o6t R61 0 SD_D2
< TopF 6  SD2DATA2 RAAG] D03
6  SD2DATA3 Res 01
6  SD2CMD
= R64 . .0 SD_CLK
VCC WIFI 6 sp2oK K D 0o
T 6  SD2DATAO éé A OOt
6 SD2DATA1 ESP8089(COB) : 2.4GHz WiFi - default
C62 AP6181 2.4GHz WiFi
0.1uF —323 g;ﬁ AP6330 3-in-1 combo 2.4GHz/5GHz WiFi+BT+FM
4 l 6 UARTIRXD §§_*69 XD
L 6 UARTITXD KRz HTS
3 R71 .0 32K768HZ W 2
V2a% V1A Technologies, Inc.

itle

SDIO WiF|
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Debug Port and IR

CIRIN

UARTOTXD 6

UARTORXD 6
IRIN 6

VCC33 —U15
J14a 5204-0400L
2211S-04G-BK-F2
1 1 VCC33
ol 2 UARTORXD _ 2
o1 3 UARTOTXD 3
o 4 _ 4 C63
l 0.1uF
=3 o :[
(O] —
VSUS33
VSUS33
Cé4 IR1
R72 = 1uF FM-9038LM-5DN
10K/X g -
GND
CIRIN ] VU

Use the same direction connect wire

Co-lay With IR1l.

VSUS33

CIRIN

HEA

DER_
3
O
210
0

W CoreEot

‘Y!A, VIA Technologies, Inc.
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VCC33

J17
HEADER 2X6
10— 2
SPIOCLK 3o o4
SPIOMOS] 5o o6
SPIOMISO 7o o[ 8
SPI0SS0- 9 10
11 10 ° 12
J_ [© ©
VCC33
Ji8
HEADER_2X5
1 O o 2
12C0SCL 30 o4
I2C1SCL 5o o
I2C2SCL 7 8
9 [° °T 10
O O

VCC33

R73 » < R74
22K ¢ ¢ 22K

12C0SCL
12C0SDA

VCC33

T
N
o1
Iy
N
o

\S)
n
~
\S)
n
~

12C1SCL
12C1SDA

VCC33

R77 R78
22K ¢ 9§ 22K

12C2SCL
12C2SDA

MK

W CoreEot

VIA Technologies, Inc.
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6
6
6
6,7,8,09,12,16,20

6,22
6,22

6,12,22

VCC33

J19
HEADER_2X5

12
ta
PWREN_] 3 7 PWRGD WRGD 6
PWRENVDD 5 o o 6 RSMRST- SMRST- 6,22
PWRENMEM 715 PWRBTN- <Sp\RBTN- 6,22
PWRENVCC 9 0 !
vCeas
J20
HEADER 2X6
SUS_GPIOO 1 o ol-2
US_GPTOT
ARl 35 o — GPIO4 6,19
of Vi GPIO6 GPIO5 6,21
GPIO6 6,17
PIOZ 9 0 GPIO7 :
BIoS T > GPIO9 GPIO7 6,16
GPIO9 6,12
veeas vceas
R81 Re2
22K 2.2K
LED3

LED2
KPH-1608QBC-D
M

PWMOUT2

VCC33

.|:U
0
©

N
)
X

LED4
KPH-1608QBC-D
w

WAKEUPO

KPH-1608QBC-D
w

PWMOUT3

VCC33

o}
©
=3

n
o
X

LEDS
KPH-1608QBC-D
M

WAKEUP2

VCC33

LED6
KPH-1608QBC-D
M

WAKEUP3

veess
Jot
HEADER 2X6
1
OUTo 312 o4
OUTH 5102 WAKEUPO
ouT2 7 WAKEUP2
OUT3 9 0 WAREUP3
i 2

L

WAKEUPO 6,12
WAKEUP2 6
WAKEUP3 6

%ﬂ, VIA Technologies, Inc.
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6
6

6
6

FB1 SPKR_P 5
BLMT5AX102SN1D b22 J23 J24
C65 6 c67 [B5204-0200L  2211S-02G-F2 ks P 2211S-02G-F2
R98 , 0 1000pF/X 1000pF/X= 1000pF 1 1 | 1
SPK_OUT R+ o
SPK_OUT R- éé B A _I_ L 2] 2 D EE— 2
FB2 SPKR_N
C70 _BLMI5AX102SN1D ~ s VCC5_SPK
1000pF/X C69 [
1000pF U10
I I P 4 5 - spka Ni Short
- == L INN VO- CVAEAX102SNTD connection and
6 ]_ cr1 shielding  with
NG VoD T000pF | GND i SPK3P
J28 Bypass GND z :[ :
BLM15AX102SN1D 27 22115-02G-F2 CTRL vos |8 FBS  ~~ 5 SPK3P: o
c73 5204-0200L 1 + LM15AX102$NIJ
SPK_OUT L+ 22 1000pF/X 2 g NS4158 1 $L050pF
SPK_OUT_L- T
= FB6 | ~ T
C78 BLMI5AX102SN1D c79 I} L s L
I 1000pF/X T000pF Close to Amplifi er
= 1 6,15
5VIN Q8 VCC5_SPK
'|' SM2307PSAC-TRG '|'
J29  PJ-S3127-5124 e
R106, ., \0/X 3 . S 2
. =
6 HPOUTL HPOUTL CE3 1+, 2 100uF C80 c81 cs2 | cs3
e |_|NPuT3§ LINPUT3 < R107, 0 v 10uF fei: 2 10uF == ul 0.1uF
& Lweuts FPOUTR CEZ_17) (2 To0F 3 N I R108 1= O1uF I I I
R109, , \0/X I J_ = = = =
430 J_ css J_ s - ‘
HEADER_1X3 220pF ¢ R110 = 220pF< R111 ESD32 ESD34
1 HPOUTL 10K 10K CS0801M ©S0801M R112
2 LINPUT3 1K
3 HPOUTR |
= = -
= 67809121520  PWRENVCC YHEUIGAAIK 1 Q9
LMBT3904LT1G
~
J31
HEADER_1X3
1 LNt B7 LINPUT1
2 FLM15AX1OZSN1D UNPUTT 6
FB8 RINPUT1
FB8 v~ SORINPUT1 6
[BLMT5AX102SN1D C89 1 4.7uF_LINPUT1
- pa-2uf LINPUTT
Lo [om Onboard MIC
ESD41 100pF== 100pF MICBIAS
CS0801M I I 'l'
ESD42 1 MIC1 R115, , 2.2K
€S0801M = = /\ ¢
co1
R116 4.7uF
= = 20K/X :[
LINPUT2 DPLINPUT2 6
RINPUT2

DRINPUT2 6

J26
5204-0200L

M VIA Technologies, Inc.
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D11 v
C94 ,, 1uF/16V/X58B VGH TestPoint_1mm
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FOR CAP TOUCH PANEL
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CCIR656 Camera
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