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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-6X50 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-6X50 Module and SOM DDR3 SODIMM Slot Specification Overview

Detailed information about the SOM-6X50 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-
6X50 module.

Soldermask = 0.79mil

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

PP (Er) = 4.76mil

Core (Er) = 44.88mil

61.68mil
LAYER 3 | POWER =1.00z (1.18mil) Copper foil
PP (Er) = 4.76mil
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 of SOM-6X50
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.
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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.
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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
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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
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synthesizer oat least two times
— = ofthewidth of the
clock segment

/'

clock
segment

Figure 10: Suggested clock trace spacing
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Figure 11: Clock trace layout in relation to the ground plane
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Figure 12: Series termination for multiple clock loads



3. SOM-6X50 Module and SOM DDR3
SODIMM Slot Specification Overview

3.1 SOM-6X50 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-6X50 module.

(S Carrier board

Figure 13: SOM-6X50 module placement example on the carrier board

3.2 SOM-6X50 Module Mechanical Characteristics

VIA SOM-6X50 module SOM DDR3 SODIMM slot

Screw \ \ / / Carrier board PCB
Standoff spacer

Figure 14: Carrier board with SOM-6X50 module (side view)

2.5mm

Figure 15: Carrier board and SOM-6X50 module height distribution (side view)



3.3 SOM-6X50 Module and Carrier Board Dimensions

The following figures show the mechanical dimensions of the SOM-6X50 module and the reference carrier
board (SOMDB1).

Figure 16: Dimensions of the SOM-6X50 module

100

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-6X50
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
40-40024-02 PLASTIC LATCH ASSEMBLY >-2mm Deren

Table 4: SOM DDR3 SODIMM slot sample

3.4.1 SOM DDR3 SODIMM Slot Dimensions

67.90mm=*0.15
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Figure 18: Dimensions of the SOM DDR3 SODIMM slot (top view)
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Figure 19: Dimensions of the SOM DDR3 SODIMM slot (side view)
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3.4.2 SOM DDR3 SODIMM Slot Footprint

. 39mm
0.35mm+0.03

21mm J%J
B

| 4.60mm#0.10 (2X)

Pin # 203

¥
$2mmi0.03

0.60mm (Pitch)
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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-6X50 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 nUSBH2+ 81 | nLCD1DOO+ 82 | VDOUT9
5 | USBSWO nUSBH2- 83 | nLCD1DOO0- 84 | VDOUT7
7 | GND GND 85 | GND 86 | VDOUT15
9 | SPIOMISO 10 | nUSBH1+ 87 | nLCD1DO1+ 88 | VDOUT11
11 | SPIOMOSI 12 | nUSBH1- 89 | nLCD1DO1- 90 | VDOUT12
13 | SPIOCLK 14 | GND 91 | GND 92 | VDOUT19
15 | SPI0SSO- 16 | nUSBHDO+ 93 | nLCD1DO2+ 94 | VDOUT14
17 | GND 18 | nUSBHDO- 95 | nLCD1DO2- 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 | UARTIRTS
37 | MO_LINK 38 | UARTC_RTS 115 | C24MOUT 116 | UART1CTS
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 | SD3CMD

45 | GND 46 | UARTD_RTS 123 | VHSYNC 124 | SD3CLK

47 | NET_RX- 48 | UARTD_CTS 125 | GPI012 126 | SD3DATAO

49 | NET_RX+ 50 | UARTD_TX 127 | GPIO13 128 | SD3DATA3
51 ' GND 52 | UARTD_RX 129 | GND 130 | SD3DATA2
53 | NET_TX- 54 | VDHSYNC 131 | SPK_OUT_R- 132 | SD3DATAL
55 | NET_TX+ 56 | VDVSYNC 133 | SPK_OUT_R+ 134 | SD3PWRSW
57 | GND 58 | VDDEN 135 | GND 136 | SD3WP
59 | nHDMIHPD 60 | VDCLK 137 | SPK_OUT_L- 138 | 12CSDA
61  nHDMICEC 62 | VDOUTO 139 | SPK_OUT_L+ 140 | 12C1SCL
63 | nHDMIDDCSDA | 64 | VDOUTS8 141 | GND 142 | 12C2SCL
65 | nHDMIDDCSCL | 66 | VDOUT1 143 | HPOUTR 144 | 12C2SDA
67 | GND 68 | VDOUT10 145 | OUT3 146 | 12C3SDA
69 | nLCD1DO3+ 70 | vDOUT3 147 | HPOUTL 148 | 12C3SCL
71 | nLCD1DO3- 72 | VDOUT2 149 | MICBIAS 150 | SUS_GPIOO
73 | GND 74 | VDOUTS 151 | GND 152 | PWRGD
75 | nLCD1CLK+ 76 | VDOUT4 153 | LINPUT3 154 | WAKEUPO
77 | nLCD1CLK- 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  GPIO6
171  WAKEUP2 172 | GPIO3
173  CIRIN 174 | GPIO4
175 | PWRENMEM 176 | GPIO5
177 | PWRENVDD 178  GPIO9
179 H SUS_GPIO1 180  GPIO7
181  PWRBTN- 182 | GPIO8
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  5VIN 196 | GND
197 | 5VIN 198 | GND
199 | 5VIN 200 | GND
201 5VIN 202 | GND
203 | 5VIN 204 | GND

Table 5: SOM DDR3 SODIMM slot pinouts
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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-6X50 module.

4.1 HDMI Interface

The SOM-6X50 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 e
1 EMI filter ESQE
,,,,,,,,,,,,,,,,, nHDMIDO+ ) L1 ) ! 2 Ol ) —
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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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4.1.3 HDMI Reference Schematics
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Figure 26: HDMI reference circuitry
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4.2 Ethernet Interface

The SOM-6X50 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-6X50 | 8 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

J1
62500115

TS8121ALF

T1

9 Rx- Ro- B —RX -
o H TSV R39 75 1% RX
RX: RO+ & RX+

R40 ¢ R41
4 NETRX+ ) s s
NET_TX- 14 s

S TD-
CTEHE i%i [;cn
™% TD+ = %(?UpF
4 NET_TX+

« c41 l s o SFEED ;; MO_LINK 4
Io.mF Soemr MO_SPEED 4

Figure 30: Ethernet reference circuitry
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4.3 USB Interface

The SOM-6X50 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

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-
nUSBHD1+ 10 Universal Serial Bus port 1, data+
nUSBHD1- 12 1 Universal Serial Bus port 1, data-
nUSBHD2+ 4 o Universal Serial Bus port 2, data+
nUSBHD2- 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 | @
R — : 2 L1& 3 lwz i @
| i s o USepertd
| | ESD
——
{ 2 L1 & y lwz T @
2 ng AFV:ij i @ USBpor‘tZ
| [EsD
——
; T LS W LS
ESOM-GXSO TG eaatill OO USB port 3
| . o (Micro USB)

%

USB Overcurrent vee Vsus

Protector IC

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
SODIMM Slot

USB port

nUSBH1+
nUSBH1-

_—Not recommended
/

NUSBH1+ be {—

nUSBH1- 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

nUSBH1+
nUSBH1-
Data nusBHz: 90Q + 15% 20:7:75:7:20 100mil 20mil
nUSBH2-

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
nUSBH1+
Port 1
nUSBH1-
nUSBH2+
Data Port 2 90Q Differential Data Pairs Point-to-Point
nUSBH2-
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)
nUSBH1+
Port1
nUSBH1-
nUSBH2+
Data | Port2 Top/Bottom <100mil Lr <12"
nUSBH2-
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 Schematics

Current Limit: 1.0A
Ilim(A)=6800/Rset (ohm)
6800/6800=1A

V18
TestPoint_1mm

5VIN u1
T SY6280AAC fT
5 IN out 1 VBUSO1
l cs5 D -2 l [e] l c7 l ] l Cs i CE1 i CE2 J_ c10 ESD1
10uF G 10uF == 10uF == 10uF == 10uF 100uF 100uF 1000pF CS0801M
I : N SET ’ = I I I I o ° I
- R1 - Cofl,.wj N - - - N N
46,7,13,14,18 PWRENVCC ((—R2—ann1K | Rset 6.8K_1% =
S| J2
= 70555-0003
nUSBH1- 1 2 USBH1- VBUSO1
4 nUsBHI- << 3 “USBHI* USBHI-
=
4 nUSBHI+ << nUSBH1+ 4 ~ ; USBH1+
DLW21SN900HQ2 N o
L1 ;
ESD2 ESD3 g
CS0801S CS0801S =
S| J4
= 70555-0003
VBUSO1
USBH2-
nUSBH2- 1 2 USBH2- USBH2+
4 nusBH2- <K 3 USBH2+
o
4 nusBHze <K nUSBH2+ 4 3 ;
DLW21SN900HQ2 o~ o~ o
L2 §f
ESD4 SD5
CS0801S " CS0801S

Figure 34: USB host reference circuitry

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).

Ilim(A)=6800/Rset (ohm)
6800/10000=0.68A

V19

TestPoint_1mm

J7

LK-SP-Micro_USB

5VIN
u2 _
5 1 USB_VBUS
l N ouT
cn 2 lc1z l c13 lcm N
10uF GND 10uF = 10uF == 1000pF ESD6
I A1en  seTEE I I I CS0801M
= SY6280AAC = = = =
R7
. ~
4 USBSWO << R8 1K Rset 10K_1% 1
&
L3 -
DLW21SN900HQ2 USB_VBUS 1 o o
nUSBHDO- 4 3 USBHO- USBHDO-
4 nusehpo- & P ~USBHOT USBHDOT 2
3
4 nUSBHDO+ << nUSBHDO+ 1 ~ 2 USBIDO 4
o o - 5
S
ESD9 o o
ESD7 ESD8 CS0801M o
Cs0801S ‘A CS0801S 3 &
- - ~
veess
B_VBUS o 4
VSUS33
RsK 4 useDo & USBIDO RS 10K 0., R6 T
10i Us
D> USBATTA0 4 USBIDO
R9 HOST 0
20K -
Device 1

Figure 35: USB client reference circuitry

USB PORT 0 Configuration Table

I
T
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4.4 COM and UART Interface

The SOM-6X50 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 I | 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 | | 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
UART1CTS 116 | O | UART Port-1 clear to send
UART1RTS 114 | | UART Port-1 request to send
UARTOTXD 120 | O | UART Port-0 transmit data
UARTORXD 118 || 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)
UART[D:A]_TX
UART[D:A]_RX
UART[1:0]TXD
UART[1:0]RXD
UART[D:A]_CTS
UART[D:A]_RTS
UART1CTS

UART1RTS

550+ 10%

550 + 10%

nd UART trace properties

Trace Impedance

Spacing in Other Group

Smil

S5mil
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Accumulated
Trace Length
(Li+ L2+ L3+ La=Lv)

Reference

Signal Group Plane

Signal Name Signal Type Topology

UART[D:A]_TX
UART[D:A]_RX
UART[1:0]TXD
UART[1:0]RXD
UART[D:A]_CTS
UART[D:A]_RTS
UARTLCTS
UART1RTS

Data Single-ended | Point-to-Point | Ground/Power <10"

Control Single-ended | Point-to-Point | Ground/Power <10"

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-6X50 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 Mini
Control Top/Bottom <500 <1000 oute to |:1|mum
VDVSYNC (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-6X50 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
GPIO4
GPIOS
12C3SDA
12C3SCL

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

Touch Panel
Connector

Capacitive
Touch screen

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
GPIO4
GPIO5
550 + 10% 5:5 20mil Smil
12C3SCL
I12C3SDA
DRIVE[23:00]
550 + 10% 5:5 20mil Smil
SENSE[09:00]
Signal Name Signal Type Topology Reference Plane
GPIO4
GPIO5
Single-ended Point-to-Point Ground/Power
12C3SCL
[2C3SDA
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)

GP104
GPIO5

Top/Bottom - 2"
12C3SCL
I2C3SDA
DRIVE[23:00]

Top/Bottom 200mil 2"

SENSE[09:00]

Table 28: Touch panel layout guidelines
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V7
vCess TP_30v TestPoint_Tmm
9 Max 9mA

FB11
BLM15AX102SN1D
C122
470F L cia

0.1uF

CAP closed to Connector Pins.

u18
GSL1680

1
AVDD
=
J_ c125 J_ c126 AVDD
u

1 1uF
CAP0402 CAP0402
30 GND

VDDIO

16
10
GND
c127 18 GND
0.1uF
O
1

1.8V I0

v8
TestPoint_imm

1
I
g
G1

4.6.3 Touch Panel Reference Schematics

TP_RESET _R153, 0

TP_INT R154,

0
P_SCL R1565,7. 722 12C35CL
- R156, 22 __12C3SDA

22 VEOD
X033 VEOT
X124 VEOZ
X21735 VEO3
X3 796 VEOL
X4 o7 VEOS
X51728 VEOS
X639 VEO7
x7 VEOS
X8 VEOS
X9 VET0

X10 DRIVETT

o DRIVETZ

it DRIVETS

X14 T

e DRIVETS

31 SENSE00
Yo SENSEOT
i3 SENSEQZ
Y23 SENSEO3
M SENSEQ4
Y4136 SENSEO5
Yo7 SENSEO6
Y638 SENSEQ7
Y7739 SENSEQS
M SENSEQ9

TP32 TestPoint_1mm

TP33 TestPoint_mm

TP34 TestPoint_1mm

TP35 TestPoint_1mm

TP36 TestPoint_mm

TP37 TestPoint_1mm

-® TP38 TestPoint_1mm

TP39 TestPoint_1mm
TP40 TestPoint_1mm

-® TP41 TestPoint_1mm

TP42 TestPoint_1mm

-® TP43 TestPoint_1mm

-® TP44 TestPoint_1mm

TP45 TestPoint_1mm

-® TP46 TestPoint_1mm

® TP47 TestPoint_imm

TP48 TestPoint_1mm

TP49 TestPoint_1mm

TP50 TestPoint_1mm

-® TP51 TestPoint_1mm

TP52 TestPoint_tmm

TP53 TestPoint_1mm

TP54 TestPoint_1mm

TP55 TestPoint_mm

TP56 TestPoint_1mm

-® TP57 TestPoint_1mm

435
1226-30-02
n G
I
DRIVEOT
DRIVEGD
SENSEQO | 20
SENSEO1 21
SENSE02 22
SENSE03 23
SENSEO4 24
SENSEO5 25
SENSEO6 26
SENSEO7 27
SENSEO8 28
SENSE09 29
30
G2

Figure 41: Touch panel reference circuitry
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GPIO4
GPIOS
12C3SCL
12C3SDA

4,13

4,13
4,12
4,12

35



4.7 GPIO|

nterface

The SOM-6X50 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
GPIO3
GPIO4
GPIO5
GPIO6
GPIO7
GPIOS
GPIO9
SUS_GPIOO
SUS_GPIO1

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

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
GPIO[1:0]
GP10[9:3]
Data
SUS_GPIOO
SUS_GPIO1

Table 30: GPIO trace properties

Signal Group

Data

Signal Name

GPIO[1:0]
GPIO[9:3]
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-6X50 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
I2C1SDA
12C1SCL
I2C2SDA
12C2SCL
12C3SDA
12C3SCL

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[3:1]SDA
12C[3:1]SCL

Signal Group | Signal Name
Data 12C[3:1]SDA
Clock 12C[3:1]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-6X50 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
SP10SSO-
SPI1IMOSI
SPI1IMISO
SPI1CLK
SPI11SS0-

9
11
13
15

156
164
160
162

Table 35: SPI signal definition

Pin #

1/0

o/ o0 O

o O O

Description
Master Input 0, Slave Output 0
Master Output 0, 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-6X50 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 | Pin# | 1/0 Description

HPOUTR 143 | O | Headphone right channel output

HPOUTL 147 @ O | Headphone left channel output

ouT3 145 | O | Audio mono output

LINPUT1 157 | Lgft chan'nel s'm.gle-ended Mic input/Left channel negative
differential Mic input

LINPUT2 155 | .Left channel line input/Left channel positive differential Mic
input

LINPUT3 153 | !_eft channel line |r.1put/Le.ft channel positive differential Mic
input/Jack detect input pin

RINPUT1 161 | Right .chan.nel smg'le-en'd(.ed Mic input/Right channel
negative differential Mic input

RINPUT2 163 | nghF channel line input/Right channel positive differential
Mic input

SPK_OUT_R+ 133 | O | Right speaker positive output

SPK_OUT_R- 131 = O | Right speaker negative output

SPK_OUT_L+ 139 = O | Left speaker positive output

SPK_OUT_L- 137 | O | Left speaker negative output

Table 38: Audio signal definition

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.

. Trace (mil) Spacing to
S IN T | d
anel Rame race Impedance (Width : Spacing) Other Signal
HPOUTR
550 +10% 8:5 Smil
HPOUTL
0ouT3 550+ 10% 8:5 Smil
LINPUT[3:1] .
55Q + 10% 8:5 Smil
RINPUT[2:1]
SPK_OUT_R[+/-] .
550+ 10% 8:5 Smil
SPK_OUT_L[+/-]

Table 39: Audio trace properties
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Signal Name Signal Type

Topology

Reference Plane

Accumulated
Trace Length

LINPUT[3:1]

1000pF .

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
— DLINPUTT 4
RN DRINPUT1 4
c88
]:_100pF
LINPUT2. DLINPUT2 4
RINPUTZ DRINPUT2 4
Figure 42: Line-in 1 & 2 reference circuitry
R106, o/X
. A J29
‘ mgﬁ;%#ﬂi@ﬂ% S L e RIG—3 T B
4 HPOUTR HPOUTR CE4 1+=qu
R109, -,__ TSH-3865D
‘}J-ianADER_1X3 R110J' C86 R111 - ESD32 i ESD33 - ESD34
1 HPOUTL 220pF 10K 220pF < 10K }E CS0801M Cs0801 CS0801M
2 LINPUT3
Figure 43: Headphone reference circuitry
J24
HEADER_1X2
SPK3_P 1
! 2
4 ouT3 << OuUT3 C68 0022uF R99 36K VCC5_SPK
J25 vccs SPK Short
1HEADER—‘X2 4 VO- %N SPKS N cognection, and
3 6 l - shielding with
R100 o VDD 1000pF - GND . SPK3.P
= 82K 2 GND - 5304-0200L
NCN Mode ; A o5 SPK3 S :
vo-+ LM15AX1UZSNlD
iFﬂOS l C76 Cc77 =
43K

-_|_01uFI 1uF

Q7
LMBT3904LT1G

Figure 44: Mono speaker out reference circuitry

Close to Amplifier
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4 SPK_OUT_R-

FB1 SPKR_P
BLMT5AX102SN1D
ce5
R98, 0
4 SPK_OUT_R+ 22 RGN0 I

o b22
C66 ce7 | [85204-0200L HEADER_1X2
1000pFiX 1000pF/X~ 1000pF 1 1
2| 2 ﬂ
= =
FB2 SPKR_N
C70  BLM15AX102SN1D o
1000pFiX Cc69 )
I I 1000pF
Figure 45: Right channel speaker reference circuitry
FB4 SPKL_P J28
BLM15AX102SN1D HEADER_1X2
C73 C72 C74
4 SPK_OUT_L+ 22 2131 8 1000pF/X 1000pF/; 1000pF.
4 SPK_OUT_L-

FB6 K
C78  BLMASAXI02SNTD

1000pF/X

1 —pl— —

Figure 46: Left channel speaker reference circuitry

MIC1

C89 4 4.7uF LINPUTT
MICBIAS

co0
100pF
MIC1

0422-40C1-PCD-00-L

J42
85204-0200L

Figure 47: Onboard microphone reference circuitry

R115, 2.2K

R116
20KIX

co1
4.7uF
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4.11 SD Interface

The SOM-6X50 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-6X50 | & 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.
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. . 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
VCC33
4 SDOPWRSW << R45 822305,6 ¥22‘P o J12_MRO1A-012
o 91 BT & St s
O o
1T p] = =
Please near SD Card gi gi

VCC33_SD0

SDOCMD__R46 47K

R47

1K

4 SDOWP <<—V\’j

Figure 49: SD reference circuitry

ESD4OY, ESD4
CS0: CSO0!

ESD4W , ESD4W, ESD! ES| ESD52
CS0t CS0: CS0: 18S0801S
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Appendix A. SOMDB1 Carrier Board
Reference Schematics

Carrier Board Design Guide for SOM-6X50 Module

The SOMDBL1 is the evaluation carrier board for SOM-6X50 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-6X50 module. The reference designs are only for referencing and not to be copied.
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= VBUSO1
by USBH2-
nUSBH2- 1 2 USBH?2- USBH2+
4 nUsBH2- <& IAAS USBH2+ ot
+ 4 O~ 3 o
4 nusBH2+  <(—0USBHZ L
DLW21SN900HQ2 ~ ~ o
L2 2L
ESD4 ESD5
CS0801S “ZA CS0801S
) V19
Ilim(A)=6800/Rset (ohm) TestPoint 1mm
5VIN 6800/10000=0.68A -
u2 _T USB_VBUS
USB_VBUS
Sin outH vCe3s
c11 2 l c12 l c13 l c1a R3 o 4
I 10uF GND 10uF == 10uF == 1000pF ESD6 10K VSUS33
4 3 l l I ©S0801M T
EN  SET
USBIDO RS 10K 0, R6
L 'SYe280AAC L L L L D> USBATTAQ 4 4 useDo <K&
R7
. . 1K Rset ¢ o1 o R9
= 20K USBIDO
= 1 HOST 0
Device 1
8 o
J7 ; ;
= —TiK-SP-Micro_USB USB PORT 0 Configuration Table
DLW21SN900HQ2 USB_VBUS .80
nUSBHDO- 4 3 USBHO- USBHDO-
4 nusBHDO- <& AN USBHO* GSBHDO+ g
. NUSBHDO+ 1 9~~~ 2 ] 4
. WUSBHDO:  ((—DUSBHDO: 1 SSSN 2 USBIDO 3
- 5 < o
ESDY © ©
ESD7 ESD8 CS0801M < o
CS0801S /A CS0801S 3| O
_J_ z N ,v*!“gl\m VIA Technolagies, Inc.
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UART

VCC33_UART
C15

0.1uF
u3
©| SP3232EBEY-L_TSSOP16

Vout=0.6* (1+R1/R2)
0.6* (1+453K/100K)=3.3V

3.3V v20

VCC33_UART TestPoint_1mm

5VIN
T u27 or Higher v
1 4 3 L12 ARRZAD-3Q15MES-3R3M
9 VIN LX
2 2
e s vs P OE l cies 5| . ON° [ I I
3 6 C18 1, 0.1uF 10uF R334 c190 c187 | C186 c189
N i V- 1 I SYB0BEAAC R1 $ sk 19 200 10uF == 10uF 1000pF
C19 = =
0.1uF < T
T s,
] R335, , 1K — L L
UARTA TX 11 14__COMA TX 4,57,13,14,18 PWRENVCCL- Ra33
4 UARTA_T 107 DINt DOUT | R2 $ ook 1o
4 UARTA_RT: = DIN2 pouT2 | ——————— R332 1%
UARTA_RX COMA_RX
4 UARTAfRééé‘UKRTA:CTS% ROUT1 RNt g = 100K 1
4 UARTA_CTS((——————] ROUT2 2 RIN2 -
O =
“{L COMA_RX _R10 33 COM_A_RX
VCC33_UART VCC33_UART = COMATX _R11 "33 COM_A_TX
58 COMA_CTS R12 , "33 COM_ACTS
HEADER 2X6 COMA RTS R13 /"33 COM_A_RTS —
1
UARTA_TX 32 UARTB_TX VCC33_UART
UARTA_RT: 5 UARTB_RT: - COM_A_RX
TART, 7 UARTB_R TOM AT =
9 [° 0 UARTB_CTt 20 S bt
11 2 0.1uF COM_ACTS
e of U4 - - - COM_A_RX
©| SP3232EBEY-L_TSSOP16 z sl 20 = CTOM_A_T,
. o5 pap=) [XP=Y [P
¥ P eeXiiXi ik Souams
+
gz:iF' 8 ve | 2c21 010 wS T WS T uws T wo COM_A_CT 85205-0500N
- o ~ ~
1 v 8 c23 0nF -
c2a | ©%* — B
0.1uF
T 5]
C2- COM_B_RX
UARTB_TX COMB_TX COM BT =
4 UARTB_TXS—TARTE RTS 10| 13 DIN1 DOUT1 ;4 T B
4 UARTB_RTS: = DIN2 pouT2f— —TOMBCIS |
UARTB_RX COMB_RX EE— =
4 uARTB,Rxéé —r5—2{ RouT RINT 32 = &
4 UARTB_CTSR————=——"9Iroyt2 9 RiNg P—= - - - -
o s H s s COM_B_RX
ui =) A1) A5 A TOM BT’
© COMB RX R14, . 33 COM_B_RX % 4V 10 ¢
- st&WHMW §gTEg 48T 88 ggM’g’EE : A
CTS R16 2 33 B o ~ o o LB 85205-0500N
COMB_RTS R17 , "33 COM_B_RTS
T 57
VCC33_UART = N
3
c25
0.1uF =
us
©| SP3232EBEY-L_TSSOP16
1 o =
c2% | o 2 C27 ,04uF COM_C_RX
0.1uF > v+ TOM C.T.
L o3 £ E— =
] v. [ C28 0. 0uF —COWCTRE | °
[cx | C2+ = COMC_RX_R18 COM_C_RX
0.1uF _ R19 33 L C_ COM_C_RX
T75 COMC_CTS R20,7.7,.33 COM_C_CTS - - TOM_C_T;
e COVCRTS 21 2755 COMCRTS 2 i iy 2 —
UARTC_TX 11 14 COMC_TX S A A AT COM_C_RTS
4 UARTC_T; 10| DINt DOUT1 [ -ty @0 €50 ¢k TOM_C_CT:
4 UARTC_RTS: = DIN2 DOUT2 = ke ekl Yokl Yo == 85205-0500N
J58
B UARTcinéé UARTC_RX 12 ours Rt 2 COMC_RX N o N o
4 UARTC_CTS{—OARIC.CTS 9} o 2 RIN2 pP——==—=—=_ o
5 £
g -
VCC33_UART VCC33_UART =
J9
T HEADER 2X6
| _— -
UARTC_T; 3l UARTD_TX ©
UARTC_RTS 5[0 UARTD_RT VCC33_UART
TUARTCRX 7] UARTD_R COM_D_RX
TUARTCCTS 9 [° °[10___UARTD.CT COM_D_RX TOM.D_T,
11 2 c31 COM_D_TX
T e o1 1 0.1UF comprrs ¢
< < U TOM_D_CT: ’
I ©| SP3232EBEY-L_TSSOP16 32505 0500N
! 8 2 s| sl s| s 3
L5 Y sl seYseyayas
3 6 C33 ,0.1uF LY iV CEY G
4 cr- V- DO MBEMES =
ﬁCM C2+ = COMD_RX__R22 33 COM_D_RX « « « «
0.1uF COMD_TX _R23 , /"33 COM_D_TX
5 COMD_CTS Ra4 733 COM_D_CTS
UARTD_TX . COMD_TX = RS —
4 UARTD_T: WRTS% DIN1 bouTt ;4 ]
4 UARTD_RTS{—————=——T24 piN2 pouT2 f—"
UARTD_RX COMD_RX
4 uARTD,Rxééms% ROUT1 Rint g2 X vp}
4 UARTD_CTS{G————=———"] ROUT2 RIN2 2% \VIA Technologies, Inc.

\\}ﬂ GND
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2 1
—
5VIN sy Homi V2!
]’ ]’ TestPoint_1mm
n LK- D1
nNHDMICLK- 4
: _f<+ NHDMICLK+ 4 For HDMI Logo: A ’% . ‘ r
n - e 4 l c3s RBS551V-30). l l ca7
n B AHDMID1 - 4 Length Mismatch (mils) 1o TR
- : nHDMID1+ 4 ; Total Length
WHDMID2+ nHDMID2- 4 Signal Name 1 1
D nHDMID2+ 4 ; ; ; i, . . = =
HOMI CEGIN In Pair Pair to Pair | (Width : Spacing)
—————————>> nHDMICEC 47
nHDMIDDCSCL
—nHDMIDDCSCL__» HpmippescL 47
—nHOMIDDCSDA_ ggnHDMIDDCSDA 47 nHDMID[2:0]+/- LT < 3" For HDMI
<
nHOMIHPD 3> nHDMIHPD 47 HDMID[2:0]+/- <5 <100
HDMICLK+/ (5:7:5)
n +/-
456,13,14,18 pwWRENVCC YHR28 @
HDMICLK+/- LMBT3904LT1G
ESD Component can not be costdown!
L4 5V_HDMI
nHDMIDO+ 1 2 HDMIDO+
o HDMI_CECIN
nHDOMIDO- 4  S~~~__ 3 HDMIDO- HDMIDDCSDA
HDMIDDCSCL
VCC33 DLW21SN900HQ2 A A
vees3 cas HDMI Port
ESD26 ESD27 0.1uF
€S080{M €S0801M I
L5
nHDMID1+ 1 2 HDMID1+ - - = N J10
TAANAS N ‘j_ O Lrods
47 bmiDDCSCL nHDMID1- 4 S~~~ 3 HDMID1- ESDPS ESD29 = _ HDMIHPD 9
' €S0301M €S0801 "l 8
DLW21SN900HQ2 7
a3 " " €39 __HDMIDDCSDA
L2N7002LTHG ESD30 0.1uf_HDMIDDCSC]
= = = CS0801M I 4
L6 HDMI_CECIN
nHDMID2+ 1 2 HDMID2+ " = FDMICLK-
VCC33 T D3 _CS0806S
VoCas nHDMID2- 4 S~~~ 3 HDMID2- HDMICLK- 1 10 = HDMICLK+
HDMICLK 2 9 HDMIDO-
DLW21SN900HQ2 x
R32 o HDMIDO- 4 7 HDMIDO+
2K HDMIDO* 5 3 HDMID1-
L7 HDMID1+ 4
a7 MHDMIDDCSDA (& NHDMICLK+ 1 2 HDMICLK+ o HDMID2-
T AN
o—_— — 2
Q4 NHDMICLK- 4 S~ 3 HDMICLK- HDMID2+
[2N7002LT1G <+
j DLW21SN900HQ2 T
D4 _CS0806S o3
VCC3s HDMID1- 1 10
HOMID1+ 2 9
< Closed to HDMI connector HOMID2- 4 _i x|,
D5 HDMID2+ 5 6
RB520S-30 =
X o
R35
20K -
s RHOMICEC ¢ R36 . 100 HOMI_CECIN Notice: ESD components place near HDMI connector.
veess Do not change.
47 nHDMIHPD ((—HRMIHPD
as R38 m’ VIA Technolaogies, Inc.
L2N7002LT1G 47K i
Tie
1 HDMI
Size |Document Number Rev
Do not change. Custdm VTS8666C
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Ethernet

J11
62500115
TX+
RX+ 2
T1 TSB121ALF,
4
4 NET_RX- NET_RX- A 0. |8 RX- -
10 P R39 . 75 1% RX
NET_RX+
BTUCO05VD323B/X_NET_| LA RO 18 RX+ .
R40 R41 M1 g 1 ]
4 NET_RX+ o s b —T illx
4 NET_TX < NET_TX- 14| o |2 - J
. . aly alfele
o7 15| o 1 L2 R42 , . 75 1% cMT5 o= vcess
BTUCO05VD323B/X_NET_TX+ 16 L X+ c40
™ D = 1000pF
Active
4 NET_TX+ <& R43, 560 MO _LINK
ca1 = = Ra4 " 560 ;; MO_LINK 4
= 0.1uF Specd MO_SPEED 4

M VIA Technolagies, Inc.
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2 1
—
D
vCeas
low RDS
4 SDOPWRsW K—Fé5ann3S S, Q6 V22 J12_ MRO1A-01211
l |» GN2305-G TestPoint_1mm T/
S VCC33_SDo B SDODATA2 SDUDATAS 7| DAT2 H
- 3 E N 4 SDODATA3 2D0CHD CDIDAT3
o - 4 SDOCMD El v
< VDD
- 4 spocLK K—20CLK CLK
vss
ca4 SDODATAQ
- -~ 0.1uF Espat 4 SDODATAQ SDODATAT DATO
c20801M 4 SDODATA1 SD0C DAT1
4 SDOCD &1 CARD DETECT
G1
ol o o o o o N +—2 e
) Ga | S8
Please near SD Card £sD43, esD4 N, ESD4 W, EsD4NY, ESDSWY, ES W, ESD52 G4
csodglie CS0sgls CSOEglE CS0dls CSOSglE CSglg 1550801
= c
VCC33_SDo

SDOCMD _R46 , , 4.7K
4 SDoWP <<4/w—”‘7 1K e

M VIA Technolagies, Inc.
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Vout=0.894* (1+R1/R2)

uz7

0.894% (1+270K/100K) =3.3V yoe i

Fi

GND
EN  ADJ 6
EMP8736-00VFOSNRR 1uF
R49 D8 RB520S-30 D9 RB520S-30
100K_1% K A WL_WAKE_HOST A K WAKE_HOST
D10 RB520S-30
4,57,13,14,18 L K A BT_WAKE_HOST R50
413 WAKEUPO <& 100K C47 | 12pF R51, . 100 | XTAL26M O
SaZMNY RES;
OSC1 l
R52 4 3
100K/X = T GND
1 GND —_|2
= C48 4 12pF 26MrHiz = XTAL26M_|
vas VCC_WIFI
TestPoint_1mm Place close, route short. /R o = 12 1 e
VCC_WIFI =
a9 P78
4.7uF BT_WAKE_HOST TestPoint_1mm
® J13
SMAB400M-0000
l I XTAL26M._| WIFI_BT_ANT R54 0 I ' (@
- - XTAL26M_O l 51 C55 o
J_ -.|_ 10pF/X == 10pF/X
pmiddddd T D]
AP6181/AP6330
* E Z E W W W w xXx Aok 0o
Ampak 12*12 Module 35522582322
> < |
g‘ E EI 5 EI g‘ w =S
g 5 @ B < _ N_VDDSWPIO| 45
o O = N_VDDSWP_OPT__46
I T N_VDDSWE IN 47
z = - |
5 [:1]
S
WL_REG_ON 12 | 44
vee WIFI —= WL_REG_ON 5 UART_CTS_N 2 RRAAIK
WL_WAKE_HOST 13
WL_HOST_WAKE UART_RXD L
SD_D2
Rs7 = 4] spio_paTa 2 UART_TXD |42 RXD Co-| Desi
SD_D3 -
2K = 18 spio_DATA 3 UART_RTS_N -1 Le O-lay besign
SD_CMD
= 18] Spio_paTA_CMD x1 A
SD_CLK
J_ = 17 Sbio_DATA_CLK *2 F2—x
SD_DO 18 38
1Cg;F — SDIO_DATA_0 N_REG_PU *
SD_D1
I = 19 ] spio_paTA 1 N_izc_scL L
= -,_720 GND GND SG—_I_
vcc_l_wn=| L 21} IN_LDO_ouT N_I2C_SDA 22— L
22 34
J_ VDDIO o o BT_RST_N >>GPIO7 4,13
cs58 Eox Z X 2
470F 8 3 3 z &4 £ 5 &
I ©93335882¢°:¢
= S5 FR2L SRS GG
L8 @ < ['e] © ~ @ =] (=] - o ]
ZAD-3015MES-4R7TN | & & & & S & @ o o o
2.2uF : DCR 0.06 OHM IDC 1.60A
a3 5PI00 HOST_WAKE_BT
413 GPIOB —
32K768HZ R59 . . 0/X
K PWMOUT1 4,13 ots P01 R60 0 WL_REG_ON
External 32K input '
c61 R61 0 SD_D2
= 10pF 4 SD3DATA2 AR
4 SD3DATA3 S Res ¥y SD CMD
4 SD3CMD =
= Re4 0 SD_CLK
VEG WIFI 4 SD3CLK <&
SD_DO
T 4 SD3DATAQ éé R0l — 2
4 SDIDATAT ESP8089 (COB) : 2.4GHz WiFi - default
C62 AP6181 : 2.4GHz WiFi
0.1uF 4 UARTICTS (—R67 CTS AP6330 : 3-in-1 combo 2.4GHz/5GHz WiFi+BT+FM
R68 RXD
4 4 UART1RXD 50 TXD
= 4 UART1TXD 5 e
3 RT1__. 0 32K768HZ 4 UARTIRTS L p’ .
@4 \/IA Technologies, Inc.
[Title
SDIO WiFi
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Custdm v Isseesc 1.0
|Date: __ Wednesday, November 29, 2017 [Sheet 10 __of 24
5 I 4 I 3 I 2 1




Debug Port and IR

ngcmm

UARTORXD 4 4

UARTOTXD 4

1251R-D4-SM1-TR-F5

VCC33 =U15
J14
HEADER_1X4
1 1
2 UARTORXD 2
3 UARTOTXD 3
4 _ 4
= N
=
VSUS33
VSUS33
IR1
C64
R72 = 1uF
10K/X 3
2

CIRIN

1

VCC33

C63
0.1uF

=

FM-9038LM-5CN

VCC
GND
VOUT

Use the same direction connect wire

Co-lay With IR1.

CIRIN

VSUS33
J16
HEADER_1X3

O
O

]

MK \1A Technologies, Inc.
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SPIOCLK
SPIOMOSI
SPIOMISO

SPI0SS0-

VCC33 VCC33
J7
HEADER 2X6
1 0 O 2
SPIOCLK 3 4 SPI1CLK
SPIOMOSI 5 gg 6 SPITMOSI SPI1CLK
SPIOMISO 71 o8 SPITMISO SSPSI':/',\%'O
SPI0SS0- 9 [0 o[ 10 SPI1SS0- SPIMISO
T [0 o 12
VCC33 VCC33
J18
HEADER_2X5
I2C1SCL ; 0 o7 2C1SDA
12C1SCL 12C2SCL 51° %6 2C2SDA <K '2C1SDA
12C2SCL 12C3SCL 7 0 O 5 5G35DA 12C2SDA
12C3SCL o o35 120330
0 O

VCC33

R73 ¢ R74
2.2K 2.2K

12C1SCL
12C1SDA

VCC33

R75 ¢ R76
2.2K 2.2K

12C2SCL
12C2SDA

VCC33

R77 R78
2.2K 2.2K

12C3SCL
12C3SDA

M VIA Technologies, Inc.
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4
4
4
4,5,6,7,14,18

4,20
4,20

VCC33

J19
HEADER_2X5

1
ta o
PWREN, | 315 o2 PWRGD _»»p\RGD 420
PWRENVDD 5 RSMRST- .
o0 RSMRST- 420
PWRENMEM 7193 PWRBTN-Kp\y R T e
PWRENVCC 912 o710 :
vceas
420
HEADER 2X6
SUS GPIOO 1 —)
¢ 3 4 GPIOS
e e
GPIOT 7 GPIoT .
il T o o 55 ooy GPIO7 410
GPio4 T O 12 GPIOY GPIos 414
0 o GPIO9 4,19
vcess vcess
RB1 R82
22K 2.2K

LED2
LED LAMP RED

PWMOUT2

VCC33

R89
22K

LED4
LED LAMP RED

WAKEUPO

LED3
LED LAMP RED
w

PWMOUT3

VCC33

R90
22K

LED5
LED LAMP RED
w

WAKEUP2

VCC33

R91
22K

LED6
LED LAMP RED
w

WAKEUP3

WAKEUP2

1

vCCas Veloxs)
J21
HEADER 2X6
ol 2
w3+
ouT1 ° o WAKEUPO
ouT2 ° o WAKEUP2
OuT3 0 WAKEUP3
o o
J_ s

WAKEUP3

WAKEUPO 410
4
4
M \\A Technolo
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4 3 2 1
FB1 A SPKR_P 5
BLMT5AX102SNTD u22 23 J24
c65 c66 ce7 B5204-0200L  HEADER_1X2 HEADER_1X2
SPK3_P
. SPK_OUT Re éé ggg g I 1000pF/X 1000pF/XE 1000pF 1 [ ! El 1 El
4 SPK_OUT R- i = =
FB2 SPKR_N
C70 _BLM15AX102SN1D ~ 4 VCC5_SPK
1000pF/X c69 R e o
1000pF u10 :
I I 5 Fes spkan: Short
= =+ = INN VO- BEMABAX] 025N D connection, and
3 6 H l c7 shielding with
R100 |Ne VoD 1000pF | GND {7 8PREBT
= 82K 2 7 : H J26
FB4 e SPKL_P © J28 NCN Mode Bypass GND i T 5204-0200L
BLMA5AX102SNTD b2z HEADER_1X2 . I\ [ vor |8 FB5  ~n = SPK3.P
cr3 cr2 Cc4 1 5204-0200L 1 * BLMT5AX102SN{D
R101, 0 1000pF/X 1000pF/X= 1000pF 2 2 NS4158 : c
‘z SSFI'D}:(%%TFT 22 R102,70 © R103 | c76 | c77 £ 1000pF
COUT_L- = 43K = O.1uF == 1uF i I
i FB6 SPKL_N ~ I
C78 _BLMI5AX102SN1D C79 R = . = u
I 1000pF/X :[ 1000pF = = = Close to Amplifier
< - ar
= 413 GPI0B L& LMBT3904LT1G
[+
5VIN Q8 VCC5_SPK
'|' GN2305-G '|'
R106, ,_0/X . s D
Al ]
" HPOUTL CE3 1+, 2 100uF J_cso c/ cs1 | cs2
3 Lligﬂ% LINPUT3 AN R107,__0 10uF ces 10uF == 1uF
HPOUTR CE4_17), 2 100uF R108 == 0.1uF
4 HPOUTR {€ 00K n
R109, , J0/X = = = =
J30 J_ J_
HEADER_1X3 c8s & R110== C86 ¢ Ri11 ESD34 8
1 HPOUTL 220pF$ 10K | 220pFS 10K CS0801M R112
2 LINPUT3 1K
3 HPOUTR | |
= = ol
;
45671318 PWRENVCC HRUBAAIK 1 Q
LMBT3904LT1G
~
431 8
HEADER_1X3
B87 LINPUT1
Ervrsazeno 2 LINPUT 4
FB8 RINPUT1
R DORINPUT1 4
BLMT5AX102SNTD €89 1 4.7uF _LINPUTY
- l cs7 | css Onboard MIC
ESD41 100pF== 100pF MICBIAS
CS0801M I I '|'
ESD42 1 MIC1 R115, ,_2.2K
CS0801M = = N °
€90 co1
100pF R116 4.70F
= = 20KIX L]
mICt
0422-40C1-PCD-00-L
LINPUTZ > LINPUT2 4
P
APIL DPRINPUT2 4 A
2 | co3
]:_100pF
= ,Uwgg_& VIA Technolaogies, Inc.
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TOP Contact
Place TOP Layer

RN1 100
4 VDOUT? e tggigé' 15 LCM_LEDA ((—LCMLEDA = I [P
i vbouTs 3 TCD_B5 100pF 1
7 TCD B4 LeM LeDk T 2
4 VDOUT4 15 LCM_LEDK - ’ 3
RN2 00 Veloxtd V%)M ‘5‘
1 | vcoMm
4 vbours 3 4 [CD.B2 R139, 0 8
4 VDOUT2 %A 7 ® TP3
3 VDOUTT 5 TCD BT MODE 8 ® P4
M VDOUTO 7 LCD_BO c115 | 9le °
e 1uF TCD_VSYNE 9 * gg
RN3 100 LoD G ICAPo402 LCD_HSYNE b ®TP7
11— ) G7 TCD B7 t+ b4
j \\ﬁggﬁmi 3 7 LCD.G6 = [CD_B6 f ° gg
4 VDOUT13 5 ICD.C> LCD.Ee LHBM ® P10
LCD_G4 [CD_B4 i -
4 VDOUT12 A TCD B3 5 pli)
RN4 100 [CD_B2 6 b4 x]g
1,—— 2 LCD G3 TCD_BT BN b4
j \\ﬁggﬁm; 3 7 TCD G2 TCD_B0 o 18 ® P14
4 o0oUTS 5 TCD_GT [CD_G7 207 19 ®TPi5
4 VDOUTS 7 LCD_GO LCD_G6 21 ~ -
% TCD_ G5 222t ° ﬁ]s
RN5 100 TCD G4 23 SN
1 —— 2 LCDR7 TCD G3 2428
4 Nty 3 7 TCD R6 T G 25 2% ® TP19
5 TCD RG TCD_GT 26725 ® TP20
4 VDOUT21 5 e 224 26
4 VDOUT20 ho A 2% 27
RNG 100 TCD_R6 290 28 4 ﬁg;
1 = 2 LCDR3 TCD_R5 300 29 ®
4 N 3 7 TCDRZ TCD RA 3738 plLicys
4 VDOUT17 5 LCD_RT LCD_R3 322" -
4 VDOUT16 ! LCD_RO TCO R2 35S ® TP25
] VGH TCD_R1 34 gz P26
3y
35
¥ 35
R140, , 100 LCD_EN c116 LCD_PCLK 1 371 36 1
4 VBDEN <& V™ 0.1uF/25V 38057 ® P27
——— 20y
I SHLR 39 %8 1 e T1P28
R141, 100 LCD_HSYNC UPDN 20739 e
VDHSYNC = . ® TP29
VDVSYNG éé R142, 100 LCD_VSYNC AVDD VGL = %’ :l{
T a5 42
R143, 0 LCD_PCLK RESET 441 43 1
4 VOCLK <& c117 J_ ci1s VCOM EEM @ TP30
c119 0.1uF/25V = 0.1uF/25V ) VCOM X267 45
20pF/X DITH a7 46 1 eTP31
ci20 ag 7 i
G—— 20y
= = 1uF 49 jg
+ ICAPmoz o ) 7
1 GND
T34
= 9631S-50Y913
VCC3s
R144 R145 R146
10KIX 10K 10K
SHLR UPDN DITH
R148 R149 R150
10K 10KIX 10KIX
vCeas
RESET R152, . \10K T

C121|.1uF

TestPoint_1mm
TestPoint_1mm
TestPoint_1mm
TestPoint_1mm
TestPoint_1mm
TestPoint_1mm
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U215 S & 8 ] & K & K
AVDD_GM7150) 2592 Z E 232 ¢ DVDD_GM7150
[} o il 2‘ vy o E < ? o R177, A33IX
I I -
CVBS_IN 9
_ R174, . 37.4 1% C146 4 ,0.1uF Y oapia O O vsYNGPALI 24 CMVREF __ R175, , 33 WSYNC e\ vsyne 410
. 2 23
R1760147 (O-1F AIP1B FIDIGLCO =X
9 GM7150_SDA
s o 37.4_1/°= 3 | b AGND soa 22 | SDARITS, 33 12C1SDA oo 412
4 21 GM7150_SCL 1
PLL_AVDD scL SCLRITO A8 2CISCL sy hcscL 4,12
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CCIR656 Camera
I2C Address:
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R194 - - -
10K
CAMERA1_RESET
C156
I 0.1uF
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