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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 VIA SOM-3000 module. This document includes the layout and routing guidelines for
general board designs and major underlying interfaces (ex. MIPI, LVDS, HDMI, USB). In addition, the document
includes the placement and mechanical information on the M.2 slot which is used to provide high-speed
interfaces between the carrier board and the VIA SOM-3000 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: VIA SOM-3000 Module and M.2 Slot Specification Overview

Detailed information about the VIA SOM-3000 module and M.2 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.
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1.2 Acronyms Used
. Tem  Descripton

ADC Analog to Digital Converter

AMIC Analog Microphone Jack

ASIC Application-specific Integrated Circuit

BAM Bus Access Manager/Module

BLSP BAM Low Speed Peripheral

BMS Battery Management System

CMOS Complementary Metal Oxide Semiconductor
Csl Camera Serial Interface

CTP Capacitance Touch Panel

DIO Digital Input /Output

DMIC Digital Microphone Jack

DSI Display Serial Interface

EMI Electromagnetic Interference

ESD Electrostatic-discharge

GPIO General Purpose Input/Output

HDMI High-Definition Multimedia Interface

I/O Input/Output

12C Inter-IC

IC Integrated Circuit

LCD Liquid-Crystal Display

LvVDS Low-Voltage Differential Signaling

M.2 Next Generation Form Factor

MIPI Mobile Industry Processor Interface

MMC Multi Media Card

NVMe Non Volatile Memory Host Controller Interface Specification
P2P Point-to-Point

PCB Printed Circuit Board

PCle Peripheral Component Interconnect Express
PMIC Power Management Integrated Circuit
PWM Pulse Width Modulation

RTC Real Time Clock

SD Secure Digital Memory Card

SDC Secure Digital Controller

SIM Subscriber Identity Module

SMPS Switched-mode Power Supply

SOM System-On-Module

SPI Serial Peripheral Interface

UART Universal Asynchronous Receiver-Transmitter
usB Universal Serial Bus

Table 01: Acronyms used




1.3 1/O Parameter Definitions

Symbol

Description

Pad attribute

Al
AO
B
DI
DO
H

S

z

Analog Input (does not include the pad circuitry)
Analog Output (does not include the pad circuitry)
Bidirectional digital with CMOS input

Digital Input (CMOS)

Digital Output (CMOS)

High-Voltage tolerant

Schmitt trigger input

High-impedance (high-Z) output

Pad pull details for digital 1/0

nppdpukp

KP
NP
PU
PD

Programmable pull resistor. The default pull direction is indicated using capital
letters and is a prefix to other programmable options:

NP:pdpukp = default no-pull with programmable options following the colon (:)

PD:nppukp = default pull-low (pull-down) with programmable options following
the colon (:)

PU:nppdkp = default pull-high (pull-up) with programmable options following the
colon (:)

KP:nppdpu = default keeper with programmable options following the colon (:)
Contains an internal weak keeper device (keepers cannot drive external buses)
Contains no internal pull

Contains an internal pull-high device

Contains an internal pull-low device

Table 02: 1/0 parameter definitions

1.4 Schematic Conventions

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

Input signal flow

Bidirectional signal flow

>></ N

IC/Connector @
K

Output signal flow

Figure 01: Schematic conventions



2. General Carrier Board Recommendations

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

2.1 PCB Stack-Up

The PCB stack-up consists of signal layers and reference (power and ground) layers. 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 stack-up design: micro strip and
strip line. Microstrip designs have the outer signal layers exposed while stripline designs have the outermost
signal layers shielded by reference layers.

The following figures show examples of microstrip and stripline designs.
Microstrip Stack-Up Design

Component Iayer.u_n

Ground layer._ X
Inner layer. X : Signal layers
Power layer. [
Ground layer.. _ \
S Reference layers
Solder layer. >

Figure 02: Microstrip PCB stack-up example
Stripline Stack-Up Design

Ground layer..
Inner layer..
’ Signal layers

Inner layer..

Power layer..

Inner layer.. \
Ground layer..

Figure 03: Stripline PCB stack-up example

- Reference layers

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 6-Layer PCB Stack-up Example

The following figure shows the recommended 6-layer PCB stack-up design for the carrier board of the VIA SOM-

Ethernet

100Q

5.6:8.3:
5.6

3.9:9.1:
3.9

3000 module.
Solder mask = 0.4mil (Er=3.5) 0
LAYER 1| TOP = 0.50z (0.8mil) Copper foil + Platin
PP =43 (Er=4.2)
Core =4.0mil (Er=4.1)
LAYER 3| INNER1 = 1.00z (1.2mil) Copper foil + Plating
PP = 42mil (Er =4.4) .
63.4mil
(adjustable)
LAYER 4| INNER2 = 1.00z (1.2mil) Copper foil
Core = 4.0mil (Er =4.1)
PP = 4.3mil (Er = 4.2mil)
LAYER 6 | BOTTOM = 0.5 oz (0.8mil) Copper foil + Plating
Solder mask = 0.4mil (Er = 3.5) v
Figure 04: 6-Layer PCB board stack-up detail
2.1.2 Impedance Requirements
. Other
Function Type . UsB MIPI DSI MIPI CSI HDMI LVDS
Signal
Trace Type Sei:gzj- Differential | Differential | Differential | Differential | Differential | Differential
Required value 50Q 90Q 100Q 100Q 100Q 100Q
Trace & Spacing (mil)
6.1:5.6: 5.6:8.3: 5.6:8.3: 5.6:8.3: 5.6:8.3:
(W:S:W) / 6.1 5.6 5.6 5.6 5.6
Micro strip
Trace & Spacing (mil)
4.4:6.4: 3.9:9.1: 3.9:9.1: 3.9:9.1: 3.9:9.1:
(W:S:W) > 4.4 3.9 3.9 39 3.9
Strip line

Table 03: Impedance requirements



2.2 General Layout & Routing Guidelines

This section provides general layout rules and routing guidelines for designing carrier boards for the SOM-3000
module.

2.2.1 General Layout & Routing Guidelines

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

IO or or

| Point-to-Point | ‘ Connector Connector

Figure 05: 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 \

ASIC ) T J T
Q
<— short stub —»
@

ASIC ASIC
or or
Connector Connector

Figure 06: 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 the loads, but being close to the load side is preferred. The separated traces should
be equal in length.

ASIC
9B or
l Connector
ASIC g equal length
. / \ J ASIC
-somew .ere D or
in the middle
Connector

Figure 07: Alternate multi-drop example



2.2.2 General Trace Attribute Recommendation

A 5mil trace width and 15mil 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 4, 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 15 or wider
Irl1terface or Bus Reference Voltage 20 or wider 20 or wider
Signal
Power 30 or wider 20 or wider

Table 04: Recommended trace width and spacing
General rules for minimizing crosstalk in high-speed bus designs are listed below:

e  Maximize the distance between traces. Maintain 15mil minimum spaces between traces wherever
possible.

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

e Avoid parallelism between traces on adjacent layers.

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

W
S S

] Signal ]

‘ Reference Plane

Figure 08: Single-ended trace width and spacing example

W, W
S . S1 S
‘ ‘ Signal‘ Signal ‘ ‘

‘ Reference Plane ‘

Figure 09: Differential trace width and spacing example

t Note:

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 6-layer board is used.

clock trace ~

20mil

clock T
synthesizer f‘—> at least two times

of the width of the
clock segment

clock
segment

Figure 10: Suggested clock trace spacing
clock trace

another ground plane

/;

Recommended NOT recommended

another ground plane

”Lc -

relative ground plane relative ground plane

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

damping resistors

clock load

clock source

clock load

VoV

%

in equal length in equal length

Figure 12: Series termination for multiple clock loads
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2.2.4 Trace Bend Geometry

When routing high-speed signals, bends should be minimized. If bends are needed, use 135° bends instead of

90°.

Figure 13: Use 135° bends instead of 90°

Serpentine traces (also called meander) are often needed when a certain trace length needs to be achieved.
For high-speed interfaces, if there is space available, it is suggested to keep a minimum distance of four times
the trace width between adjacent copper in a single trace. If its space is tight such as LPDDR3 interface, keep
a minimum distance of two times the trace width between adjacent copper in a single trace. The individual
segments of the bends should be at least 1.5 times the trace width.

Figure 14: Suggested minimum distance and segment length at bends

2.2.5 Signal Proximity

A minimum distance is required in order to minimize crosstalk between high-speed signals traces. The level

of crosstalk depends on the distance between two traces and the length in which they are closely routed.
Sometimes, bottlenecks can force the routing of traces closer than to what is normally permitted. Try to
minimize such areas and enlarge the distance between the signals outside the bottleneck. If there is space
available, try to enlarge the distance between the high speed-signals (and between high-speed and low-speed
signals) even if the minimum trace separation requirement has been met.

Figure 15: Try to increase spacing between traces whenever it is possible
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2.2.6 Trace Stubs

Long stub traces can act as antennas and therefore increase problems complying with EMC standards. Stub
traces can also produce reflections which negatively impacts signal integrity. Common sources for stubs are
pull-up or pull-down resistors on high-speed signals. If such resistors are required, route the signals as a daisy

chain.

Figure 16: Avoid stub traces by daisy chain routing

Vias can also act as stubs. For example, in a 6-layer board, when a signal changes from layer 1 to 3 by using a
via, the via creates a stub which reaches layer 6. Back-drilling the vias in order to avoid such stubs is a quite
expensive technology and one which is not supported by most PCB manufacturers. The only practical solution
is to reduce the number of vias in high-speed traces.

2.2.7 Ground Planes Under Pads

The impedance of a trace depends on its width and the distance between trace and reference plane. A wide
trace has lower impedance than a thin one with the same distance. The same effect also exists for connector
and component pads. A large pad has significantly lower impedance than the trace which is connected to

the pad. This impedance discontinuity can cause reflections reduces signal integrity. Therefore, under large
connector and component pads, a plane obstruct should be placed. The area of the plane should be decided by
means of simulation. In this case, an active reference plane should be placed on another layer. This reference
plane's net should be same as the normal reference plane. This reference plane needs to be stitched with vias
to the normal reference plane.

Signal Trace Signal Trace Signal Trace Signal Trace Signal Trace Signal Trace

Figure 17: Remove ground plane under large pads

10
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2.2.8 Differential Pair Signals

It is not permitted to place any components or vias between the differential pairs, even if the signals are routed
symmetrically. Components and vias between the pairs could lead to EMC compliance problems and create an
impedance discontinuity.

Figure 18: Do not put any components or vias between differential pairs

Vias introduce a huge discontinuity in impedance. Try to reduce the amount of placed vias to a minimum and
place the vias symmetrically.

Figure 19: Place vias symmetrical

In order to meet the impedance requirements of a differential pair, both signal traces need to be routed on the
same layer. Add the same amount of vias to the traces.

Figure 20: Route pairs on the same layer, place same amount of vias

2.2.9 Length Matching

High-speed interfaces have additional requirements regarding the time of arrival skew between different traces
and pairs of signals. For example, in a high-speed parallel bus, all data signals need to arrive within a time
period in order to meet the setup and hold time requirements of the receiver. The carrier board designer needs
to make sure that the permitted skew is not exceeded. In order to meet this requirement, length matching is
required. Often, the requirements are given as a maximum time skew.

Differential pair signals often require a very tight delay skew between the positive and negative signal traces.
Therefore, length differences need to be compensated for using serpentines (also called meanders). The
geometry of serpentine traces needs to be carefully chosen in order to reduce impedance discontinuity. The
following figure shows the requirements for ideal serpentine traces.

11
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Figure 21: Route pairs on the same layer, place same amount of vias

2.2.9.1 SOM Module Package Breakout Length Matching

As to SOM-3000 module, high speed differential interface such as HDMI, USB ,LVDS, MIPI, and SDIO need to do
package breakout length mismatching.

Because package and PCB compensate each other in the location of package breakout.

2.2.9.2 Length Matching Except Package Breakout

The following figure shows the requirements for length matching except package breakout. The serpentine
traces should be placed at the origin of the length mismatching. This ensures that the positive and negative
signal components are propagated synchronously over the major part of the connection.

Figure 22: Add length correction to the mismatching point

Bends are a common source of length mismatching. The compensation should be placed close to the bend with
a maximum distance of 15mm.

Figure 23: Place length compensation close to a bend

12
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Each segment of a differential pair connection needs to be matched individually. A connection can be
segmented by a connector, serial coupling capacitors or vias. The two bends in the following figure would
compensate each other. Since the vias divide the differential pair into two segments, the bends need to be
compensated individually. This makes sure that the positive and negative signals are propagated synchronously
through the vias. The violation of this rule might need to be checked manually as the DRC may only check the

length difference over the whole connection.

Figure 24: Length differences need to be compensated in each segment

The signal speed is not equal for different layers. Since the difference is hard to estimate, it is preferable to
route signals on the same layer if they need to be matched. For example, the MIPI display interface requires

tight matching between the signal pairs and the clock pair.

It is preferable to route all data and clock signals of a MIPI DSI channel on the same layer.

Figure 25: Pairs within same Interface should be routed preferable on same layer

Whenever possible, a symmetric breakout of differential pair signal is preferred in order to avoid the need of

serpentine traces.

Figure 26: Preferred symmetrical breakout

13
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If the space between the pads permits, try to add a small loop to the shorter trace. This is the preferred
solution for matching the length difference as opposed to creating a serpentine trace.

Figure 27: Preferred breakout of differential pairs

14



3. SOM-3000 Module & M.2 Slot
Specification Overview

3.1 SOM-3000 Module Placement

The following figure shows the depiction of the top view of the carrier board PCB with the appropriate amount
of space reserved for the SOM-3000 module.

45mm

Carrier Board

Figure 28: SOM-3000 module placement example on the carrier board

15



3.2 SOM-3000 Module & Carrier Board Dimensions

The following figures show the mechanical dimensions of the SOM-3000 module and the reference carrier
board (VAB-935).

A

o

u
=

— =11

g'Gl
6'61

VS

6'61

Figure 29: Dimensions of the SOM-3000 module
134.2mm

o

102mm
95.2mm
95.2mm

3.1mm

134.2mm
146mm

Figure 30: Dimensions of the reference carrier board
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3.3 M.2Slot

The M.2 slot can handle high-speed signals and comprises 132 pins to connect the SOM-3000 module. Table 5
shows the specifications of the sample M.2 slot.

M.2 Slot
(VIA Part Number)

99H30-071127 Conn Slot 2E0BC21-S85BM-7H M.2 (NGFF) Connector (KEYM) 75PIN SMD right angle
black LCP H=8.5mm Foxconn

Description

Table 05: M.2 slot sample

3.3.1 M.2 Slot Dimensions

14.00 2.50 , 1 200
_ [0850] _ o12s00 [1375 ‘
PIN1 PIN75

TYP. PINS7 PIF\JJGT
A hannnnnnnnﬂnnnnnnnunnnnnnh aaae A

DATE CODE| H

PNz 0121002 PiNss[\PINES . PIN74
B 1.125 1
14.00 | 2.50 | [ 1.50 |
219
20.15 0.05

0.50
(T
DiIM.Z
L 7.06 |
[68)
,
,
,

S.20MIN. | i

Figure 32: Dimensions of the M.2 slot (side view)
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3.3.2 M.2 Slot Height Notes

The M Key M.2 connector height should be calculated carefully to avoid mechanism interference between
SOM-3000 module bottom heat sink and carrier board top layer components. For example, if the 0402
components (height less than 0.5mm) are placed on the carrier board top layer (under the SOM-3000 module),
then the M Key M.2 connector height should be >5mm.

3.3.3 M.2 Slot Placement (unit mm)

Figure

PIN#

2.1

12.2

J2.3

12.4

TS
[

(OGO DUHHHD

A = [}
o =
38 ol O
S S| 8
_ | wn
N =[5 E ~N| <
v =l = Y
= Q
Y Y
4.00
— |f——
- 60.00 -
33: M.2 slot placement
3.4 M.2 Slot Pin Assignments
The M.2 slot consists of 132 pins. The pinouts of the M.2 slot are shown below.
Power 1/0
PIN Name GPIO# LEiEEE Assignment Function
Level Domain  Reset
MT8365 AVDD33_
USB_DM_P1 USB_DM_P1 3.3V USB AlO USB_DM_P1 |2nd USB2.0 Host D-
MT6390/ AVDD2S Egrphong MIC,
AU_VIN1_N | MT6357 2.8V MIC - Al AU_VIN1_N | Differential MIC1-
AU_VIN1_N input,
MT8365 AVDD33_
USB_DP_P1 USB.DP Pl 3.3V Usg AIO | USB_DP_P1 |2nd USB2.0 Host D+
Earphone MIC,
MT6390/ . .
AU_VIN1_ P | MT6357 28y | AVDD28_ || Ay ving_p | Differential MICL+
MIC input, need Vbias on
AU_VIN1_P .
- - carrier board
GND_SIGNAL | Ground Power Ground SIGNAL Ground

J2.5

18
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MT6390/
126 | ACCDET | MT6357 2.8V AVEA?SS— Al ACCDET iac?g:;e MIC,
ACCDET
MT8365 AVDD33_
12.7 | USB_DM_PO | 1”0 oo | 33V en AIO | USB_DM_PO |1st USB2.0 OTG D-
MT6390/ On board MIC,
AVDD28 . )
2.8 | AU_VINO_N |MT6357 2.8V i~ | Al | AUVINO_N | Differential MICO-
AU_VINO_N input,
MT8365 AVDD33_
12.9 | USBDP_PO | 1o oy | 33V sk AIO | USB_DP_PO | 1stUSB2.0 OTG D+
On board MIC
MT6390/ . B
J2.10 | AU_VINO P |MT6357 2gy | AVPD2B_ 11 Ay ving p | differential MICO+
MIC input, need Vbias on
AU_VINO_P )
carrier board
J2.11 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
e o e e
J2.12 | AVSS28_AUD | MT6357 AIO | AVSS28 AUD | (e
AVSS28_AUD g
board)
1513 | USBOTG_ | USBOTG_ . USBOTG_ |, | USBOTG_ | 1stUSB2.0OTG VBUS
' VBUS VBUS VBUS VBUS power for detect
MT6390/ .
214 | AU_HPR |MT6357 2.8V AVEB;S— AO AU_HPR :esfi’::::eal“c‘i't" "
AU_HPR & P
MT8365
EINT23/
GPI023/ VbD1s 1st USB2.0 OTG ID
J2.15 | USBOTG_ID |KPROW1/ 1.8V o1~ | LPD IDDIG  |input, High: device,
10:IDDIG/ Low: Host
O:WIFI_TXD/
0*CLKM3
MT6390 Headphone audio left
1216 | AUHPL | ) AO AUHPL | output
MT8365
EINT25/
1st USB2.0 OTG
USBOTG_ | GPIO25/ USBOTG._
1217 | Souveus |sikecouy | L8 | VDD18IOL| LPD | ool e 3?\:1\/:::1?/ :utput,
0:USB_ g
DRVVBUS
J2.18 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
J2.19 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365
232111%// VbD1s MT8365 GPIO130,
12.20 | EXT_GPIO3 | J\ " 1.8V or ~ | LPD | EXT_GPIO3 | default for SPI_BUSY,
TX_LRCIZ/ input, high active
0*1253_LRCK
MT6390/
12.21 CS N | MT6357 0~4.2V | Vbattery | Al cs N |BatteryGas Gauge
e CS N

19
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MT8365

EINT131/ MT8365

GP10131/ DVDD18_ GPI0131,default for
12.22 | EXT_GPIO2 O*TDM.. 1.8V 01 I,PD | EXT_GPIO2 NFC_CARD. INT, input,

TX_MCK/ high active

0*12S3_MCK

MT6390/
12.23 CS P |MT6357 0~4.2V | Vbattery | Al cs P Battery Gas Gauge

CS P

cs P -

MT8365

EINT129/ MT8365 GPIO129,

GP10129/ DVDD18_ default for NFC_
J2.24 | EXT_GPIO1 O*TDM_TX_ 1.8V 101 |, PD EXT_GPIO1 CARD_RESET, output,

BCK/O*12S3_ high active

BCK

MT6390/
J2.25 BATSNS MT6357 3.0~4.2V | Vbattery Al BATSNS Battery voltage input

BATSNS

2?;?'22; DVDD18 SPI_CS,SPI Bus chip
J2.26 SPI_CS 1.8V - | 1I,PD SPI_CS select output, default

GPIO26/ 103 for motor driver

O*SPI_CSB

'E’I'E?;f VDb1s 12C0 SDA, default
J2.27 SDAO 1.8V - I, PU SDAO connect to G-sensor

GPI057/ 101 and DC/DC

B1:SDA0_0

MT8365

EINT29/ SPI_MO,SPI Bus

GPI029/ DVDD18 ma;ter data output
J2.28 SPI_MO O*SPI_MO/ 1.8V - |, PD SPI_MO put,

103 default for motor

10*SPI_MI/ driver

10:DVFSRC_

EXT_REQ

miig? - 12€0 SCL, default
J2.29 SCLO 1.8V - I, PU SCLO connect to G-sensor

GP1058/ 101 and DC/DC

B1:SCLO_O

MT8365

EINT28/ DVDD18 SPI_MI,SPI Bus master
J2.30 SPI_MI GP1028/ 1.8V 103 - |, PD SPI_MI data input, default for

10*SPI_MI/ motor driver

0*SPI_MO

MT8365

I(E§|PNIT011?)55// DVDD18 MT8365 EINT105,10
J2.31 EXT_INT3 O*NCLE/ 1.8V MSDCO_ O, PD EXT_INT3 :Enxti?dl-eorvzln:tztr_ir\;lept

O*TDM_RX_ put,

MCK

20
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12.32

SPI_CK

MT8365
EINT27/
GPI027/
O*SPI_CLK

1.8v

DVDD18_

103

SPI_CK

SPI_CK,SPI Bus clock
output, default for
motor driver

J2.33

EXT_INT2

MT8365
EINT115/
GPIO115/
BO*12S0_
LRCK/
0*1251_
LRCK/
0*1252_
LRCK/
0*1253_
LRCK/
0:PWM_B/
O*SPDIF_
ouT

1.8v

DVDD18_

101

EXT_INT2

MT8365 EINT115,
G-sensor interrupt
input, High active

12.34

GND_SIGNAL

Ground

Power

Ground

SIGNAL Ground

12.35

EXT_INT1

EINT67/
GPI067/
10*CMPCLK/
O*TDM_
RX_BCK/
BO*12S0_BCK

1.8v

DVDD18_

103

EXT_INT1

MT8365 EINT67,
Reserved

J2.36

URXD2

MT8365
EINT39/
GPI039/
11:URXD2/
0:UTXD2/
11:UCTS1/
10:IDDIG/
0*1252_
MCK/I1:
DSP_URXDO

1.8V

DVDD18_

101

URXD2

UART2 RXD, default
for NFC

12.37

GND_SIGNAL

Ground

Power

Ground

SIGNAL Ground

J2.38

UTXD2

MT8365
EINT40/
GPI1040/
0:UTXD2/
11:URXD2/
0:URTS1/
0:USB_
DRVVBUS/
0*1253_
MCK/O:
DSP_UTXDO

1.8v

DVDD18_

101

UTXD2

UART2 TXD, default
for NFC

J2.39

TX_CH2_P

LT8618SXB
TX_D2+

3.3V

HDMI_
VCC33

AO

TX_CH2_P

HDMI1.4 output,
TX_D2+
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MT8365
EINT38/
GP1038/
0:UTxD1/ DVDD18 UART1 TXD output,
J2.40 UTXD1 11:URXD1/ 1.8V 101 - I, PD UTXD1 default connect to
0:URTS2/ RS232 transceiver
0*1251_
MCK/O:
DSP_UTXDO
LT8618SXB HDMI_ HDMI1.4 output, TX_
1241 | TX_CH2_M X D2- 3.3V Vee3s AO | TX_CH2ZM |
MT8365
EINT37/
GP1037/
11:URXD1/
0:UTXD1/ DVDD18 UART1 RXD input,
J2.42 URXD1 11:UCTS2/ 1.8V 101 - I, PD URXD1 default connect to
10:DVFSRC_ RS232 transceiver
EXT_REQ/
0*1250_
MCK/11:
DSP_URXDO
LT8618SXB HDMI_ HDMI1.4 output, TX_
J2.43 TX_CH1_P TX_D1+ 3.3V VCC33 AO TX_CH1_P D1+
MT8365
EINT132/ .
GPI0132/ DVDD18_ MCU_INT, interrupt
J2.44 MCU_INT O*TDM 1.8V 101 I, PD EINT132 input, high active,
TX_DATXO/ connect to MCU
0*[2S3_DO
LT8618SXB HDMI_ HDMI1.4 output,
J2.45 | TX_CH1_M TX_DL. 3.3V Vee3s AO | TX_CH1_M TX D1
MT8365 Watch dog feed
EINT133/ DVDD18 output, High pulse
12.46 | MCU_WDI |GPIO133/ 1.8V - | 1,PD | GPIO133 put, Tigh p
% 101 active, connect to
O*TDM_TX_ VIcU
DATA1
J2.47 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
12.48 | SysrsTe | MT8365 18y | DVPDI&_ 1 py | gyspstg | SYStem Resetinput,
System Reset 100 Low active
LT8618SXB HDMI_ HDMI1.4 output,
J2.49 | TX_CHO_P TX. DO+ 3.3V Vee3s AO TX_CHO_P T% DO+
MT8365
EINT64/
GPl064/
B1:5CL3_ 0 DVDD18 MCU_STATUS, Low:
J2.50 | MCU_STATUS 1.8V - | 1,pPU GPIO64 | MCU upgrading; High:
(default) 100
MCU work
MT6390
PWRKEY
(Optional)
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LT8618SXB HDMI_ HDMI1.4 output, TX_
J2.51 | TX_CHO_M TX_DO- 3.3V VCe33 AO TX_CHO_M DO-
MT8365
Connect to firmware
J2.52 KPCOLO EINT24/ 1.8V DVDD18_ I, PU KPCOLO download key, input,
GPI1024/ 101 Low active
B1:KPCOLO
J2.53 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365
EINT70/ .
Carrier board Power
EXT_3V3_ | GPIO70/ DVDD18_ .
J2.54 ENABLE CMDAT2/10* 1.8V 103 I, PD GPIO70 zzgeée,szztz:z (I;I#gh
TDM_RX_DI/ ) SUSP
10*12S0_Dl
LT8618SXB HDMI_ HDMI1.4 output,
J2.55 | TX_CLK_P TX_CLK+ 3.3V Vee33 AO TX_CLK_P TX_CLK+
MT6390/ Carrier board power
EXT_PMIC_ | MT6357 DVDD18_ EXT_PMIC_ .
J2.56 EN1 EXT PMIC 1.8V 100 O, PD EN1 en:?ble, output, High
- - active, suspend on
EN1
LT8618SXB HDMI_ HDMI1.4 output,
J2.57 | TX_CLK_M TX_CLK- 3.3V Vee33 AO TX_CLK_M TX_CLK-
MT8365
EINT114/
GPlI0114/
10*12S0_DI/ DVDD18 PWM_A output,
J2.58 PWM_A 0*1251_DO/ 1.8V 101 - | I,PD PWM_A connect to 1st motor
10*12S2_DI/ PWM
0*12S3_DO/
O:PWM_A/
I0*SPDIF_IN
MT8365 . ADCO input, default
J2.67 | ADC_VINO AUXIND 0~1.45V |AVDD18_AP | Al AUXIN2 for Key buttons
MT8365
EINT21/
GPIO21/ PWM_C output,
DVDD18
J2.68 PWM_C DSI_TE/ 1.8V 103 - I, PD PWM_C connect to 2nd motor
O:PWM_C/ PWM
10:DVFSRC_
EXT_REQ
J2.69 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
J2.70 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
J2.71 VSYS VSYS 3.4~4.2V VSYS Power VSYS System Power supply
J2.72 VSYS VSYS 3.4~4.2V VSYS Power VSYS System Power supply
J2.73 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
J2.74 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
J2.75 VSYS VSYS 3.4~4.2V VSYS Power VSYS System Power supply
LT8618SXB HDMI_
J1.1 TX_CEC TX_CEC 3.3/5V VCC33 I, PU TX_CEC HDMI1.4 TX CEC Input
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MT6390/ DC input voltage
J1.2 VIN_DC MT6357 3.4~4.2V VIN_DC Power VIN_DC input, Adapter or
VIN_DC Battery plug in detect
LT8618SXB HDMI_
J1.3 | TX_DDCSCL TX_DDCSCL 3.3/5V VCC33 I, PU TX_DDCSCL |HDMI1.4 TX DDC SCL
HDMI1.4 TX HPD
LT8618SXB HDMI_ . ’
1.4 TXHPD | s 3.3/5V Vee3s I, PD TX_HPD | HDMI plugin detect,
- high active
LT8618SXB HDMI_
J1.5 | TX_DDCSDA TX_DDCSDA 3.3/5V VCC33 I,PU | TX_DDCSDA |HDMI1.4 TX DDC SDA
MT8365
EINT109/ DVDD18_ SD Card write protect
L6 Sb_Wp GPI0109/ 1.8v MSDCO |, PU GPIO109 input, Low active
10:TSF_IN
MT8365 12C2 SDA, default
EINT61/ DVDD18_ connect to front
L7 SbA2 GPIO61/ 1.8V 103 !, PU SbA2 camera and MCU/I0
B1:SDA2_0 extender
MT8365
EINT63/ DVDD18_ SD Card detect input,
J1.8 | MSDC1_INSI GPI063/ 1.8V 103 I, PU GPI1063 Low active
B1:SDA3 0
MT8365 12C2 SCL, default
EINT62/ DVDD18_ connect to front
L9 SCL2 GPI1062/ 1.8V 103 1, PU SCL2 camera and MCU/I0
B1:SCL2_0 extender
MT8365
EINT90/
MSDC1_ GP1090/ DVDD28_ SDI0O3.0 Bus DAT1,
1110 DAT1 BO*MSDC1_ 3.0V MSDC1 |, PU | MSDC1_DAT1 connect to SD Card
DAT1/
I0*SPDIF_IN
J1.11 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365
EINT89/
MSDC1_ GPIO89/ DVDD28_ SDIO3.0 Bus DATO,
112 DATO BO*MSDC1_ 3.0V MSDC1 |, PU | MSDC1_DATO connect to SD Card
DATO/
0:PWM_C
MT8365 AVDD12_ Camera2 MIPI CSI1
J1.13 | CSI1B_LIN CSI1B_LIN 1.2V csio Al CSI1B_LIN 4-lane D3-
J1.14 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365 AVDD12 _ Camera2 MIPI CSI1
J1.15 | CSI1B_L1P CSI1B_L1P 1.2V Ccsio Al CSI1B_L1P 4-lane D3+
MT8365
EINT88/
J1.16 MC1CK GPIO88/ 3.0v D'\\;gg(z:i— O, PD | MSDC1_CLK ioDrl‘lgzc(’z th;J;glzjgrd
O*MSDC1_
CLK
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MT8365 AVDD12_ Camera2 MIPI CSI1
J1.17 | CSI1B_LON CSI1B_LON 1.2v CcsIo Al CSI1B_LON 4-lane D1-
MT8365
EINT87/
J1.18 | MSDC1_CMD | GPIO87/ 3.0v D&zgg_ I, PU | MSDC1_CMD ic?rlﬁzcct) Ecijzghélaljr"(i
BO*MSDC1_
CMD
MT8365 AVDD12_ Camera2 MIPI CSI1
J1.19 | CSI1B_LOP CSI1B_LOP 1.2v Ccsio Al CSI1B_LOP 4-lane D1+
MT8365
EINT92/
GPI092/
MSDC1_ « DVDD28_ SDI0O3.0 Bus DAT3,
J1.20 DAT3 BO*MSDC1_ 3.0v MSDC1 I,PU | MSDC1_DAT3 connect to SD Card
DAT3/
I1*IRRX/
0:PWM_A
J1.21 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365
EINT91/
GP1091/
MSDC1_ « DVDD28_ SDIO3.0 Bus DAT2,
J1.22 DAT2 BO*MSDC1_ 3.0v MSDC1 I,PU | MSDC1_DAT2 connect to SD Card
DAT2/
O*SPDIF_
ouT
MT8365 AVDD12 _ Camera2 MIPI CSI1
J1.23 | CSI1A_L2N CSI1A_L2N 1.2V Ccsio Al CSI1A_L2N 4-lane CLK-
MT8365
EINT60/ 12C1 SCL ,default
GPIO60/ DVDD18_ connect to capacitive
124 SCLL B1:SCL1_0/ 18v 101 l, PU SCLL touch panel and rear
B1*USB_SCL/ camera
B1:DBG_SCL
MT8365 AVDD12_ Camera2 MIPI CSI1
J1.25 | CSI1A_L2P CSI1A_L2P 1.2V Ccsio Al CSI1A_L2P 4-lane CLK+
MT8365
EINTS9/ 12C1 SDA, default
GPI059/ DVDD18 connect to capacitive
J1.26 SDA1 B1:SDA1_0/ 1.8V 101 - I, PU SDA1 touch panel af')ld rear
BLIUSE_ camerg
SDA/
B1:DBG_SDA
J1.27 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
Zﬁ?";’g? CTP Reset output,
11.28 GP'%?P— GPI079/10 1.8V Dv%)sls_ L,PD | GPIO79 C”;i::g:;’jcgezac‘l’:ve
*CMVSYNC/ touch panel ’
0*PCM_TX P
MT8365 AVDD12_ Camera2 MIPI CSI1
J1.29 | CSI1A_LIN CSI1A_LIN 1.2V Ccsio Al CSI1A_LIN 4-lane DO-
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Zﬁgg? CTP interrupt input,
11.30 EN'Tﬁ?P— GPIO78/ 1.8V DV'IDC')D;S— L,PD |  EINT78 Z';i:gg:;’jcgefaac‘::ve
CMHSYNC/ touch panel ’
I0*PCM_RX P
MT8365 AVDD12 _ Camera2 MIPI CSI1
J1.31 | CSI1A_L1P CSI1A_L1P 1.2V Ccsio Al CSI1A_L1P 4-lane DO+
J1.32 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365 AVDD12_ Camera2 MIPI CSI1
J1.33 | CSI1A_LON CSI1A_LON 1.2V Csio Al CSI1A_LON 4-lane D2-
MT8365 DSI_ LCM MIPI DSI 4-lane
AVDD18
J1.34 DSI_D3P D3P/LVDS_ 1.8V DS - AO DSI_D3P D3+ /LVDS TX 4-lane
TX_D3P D3+
MT8365 AVDD12_ Camera2 MIPI CSI1
J1.35 | CSI1A_LOP CSI1A_LOP 1.2V Ccsio Al CSI1A_LOP 4-lane D2+
MT8365 DSI_ AVDD18 LCM MIPI DSI 4-lane
J1.36 DSI_D3N D3N/LVDS_ 1.8V DS - AO DSI_D3N D3- /LVDS TX 4-lane
TX_D3N D3-
J1.37 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365 DSI_ AVDD18 LCM MIPI DSI 4-lane
J1.38 DSI_D1P D1P/LVDS_ 1.8V DS - AO DSI_D1P D1+ /LVDS TX 4-lane
TX_CKP CK+
MT8365
J1.39 | CSIOB_L2N | CSIO_ 1.2V AVESDl 32— Al | CSI0B_L2N gj?n‘:%IIM'P' CI08
RDN1_B
MT8365 DSI_ AVDD18 LCM MIPI DSI 4-lane
J1.40 DSI_D1N DIN/LVDS_ 1.8V DS - AO DSI_D1N D1- /LVDS TX 4-lane
TX_CKN CK-
MT8365 AVDD12_ Cameral MIPI CSIO B
J1.41 | CSIOB_L2P CSI0_RDP1_B 1.2V Ccsio Al CSIOB_L2P 7-lane D1+
J1.42 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365
Cameral MIPI CSIO
J1.43 | CSIOB_LON CSI0_RDN1/ 1.2V AVDD12_ Al CSIOB_LON | 4-lane D1-/CSIOB
CsIo_ cslo 5 lane DO
RDNO_B
MT8365 DSI_ AVDD18 LCM MIPI DSI 4-lane
J1.44 DSI_CKP CKP/LVDS_ 1.8V DS - AO DSI_CKP CK+ /LVDS TX 4-lane
TX_D2P D2+
MT8365 AVDD12 Cameral MIPIO CSIO
J1.45 | CSIOB_LOP | CSIO_RDP1/ 1.2V Ccsio - Al CSIOB_LOP | 4-lane D1+/CSIOB
CSI0_RDPO_B 2-lane DO+
MT8365 DSI_ AVDD18 LCM MIPI DSI 4-lane
J1.46 DSI_CKN CKN/LVDS_ 1.8V DS - AO DSI_CKN CK- /LVDS TX 4-lane
TX_D2N D2-
J1.47 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
J1.48 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365 AVDD12 Cameral MIPI CSIO
J1.49 | CSIOB_LIN |CSIO_RDN3/ 1.2V Ccsio - Al CSIOB_LIN |4-lane D3-/CSIOB
CSI0_RCN_B 2-lane CLK-
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MT8365 DSI_ AVDD1S8 LCM MIPI DSI 4-lane
J1.50 DSI_D2N | D2N/LVDS_ 1.8V DS - AO DSI_D2N D2- /LVDS TX 4-lane
TX_DON DO-
MT8365 AVDD12 Cameral MIPI CSIO
J1.51 | CSIOB_L1P |CSIO_RDP3/ 1.2v cs1o - Al CSIOB_L1P | 4-lane D3+/CSIOB
CSI0O_RCP_B 2-lane CLK+
MT8365 DSI_ AVDD18 LCM MIPI DSI 4-lane
J1.52 DSI_D2P | D2P/LVDS_ 1.8V DS - AO DSI_D2P D2+ /LVDS TX 4-lane
TX_DOP DO+
J1.53 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365 DSI_ AVDD18 LCM MIPI DSI 4-lane
J1.54 DSI_DON | DON/LVDS_ 1.8V DS - AO DSI_DON DO- /LVDS TX 4-lane
TX_D1IN D1-
MT8365
Cameral MIPI CSIO
J1.55 | CSIOA_LON CSI0_RDN2/ 1.2v AVDD12_ Al CSIOA_LON | 4-lane D2-/CSIOA
- CSI0_ Cslo - 9-lane DO-
RDNO_A
MT8365 DSI_ AVDD18 LCM MIPI DSI 4-lane
J1.56 DSI_DOP | DOP/LVDS_ 1.8V e - AO DSI_DOP DO+ /LVDS TX 4-lane
TX_D1P D1+
MT8365 AVDD12 Cameral MIPI CSIO
J1.57 | CSIOA_LOP | CSIO_RDP2/ 1.2v csio - Al CSIOA_LOP | 4-lane D2+/CSI0OA
CSIO_RDPO_A 2-lane DO+
J1.58 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
MT8365 AVDD12 Cameral MIPI CSIO
J1.67 | CSIOA_LIN |CSIO_RDNO/ 1.2v cs1o - Al CSIOA_LIN | 4-lane DO-/CSIOA
CSIO_RCN_A 2-lane CLK-
MT8365
P01/ ovDD18 LCV_ENN LCV
J1.68 | LCM_ENN 10*DMIC3 1.8V 101 - | I,PD GP10127 VBIAS/VIO enable
DATO/I0* - Output, High active
TDM_RX_DI
MT8365 AVDD12 Camera MIPI CSIO
J1.69 | CSIOA_L1P |CSIO_RDPO/ 1.2v csio - Al CSIOA_L1P | 4-lane DO+/CSIOA
CSI0O_RCPO_A 2-lane CLK+
MT8365
EINT116/
GPIO116/
BO*12S0
— LCM_ENPLCM
* — 2
J1.70 | LCM_ENP gggg*:;g;_ 1.8V DVII)CI)3118_ I, PD GPlO116 Backlight enable
BCK/O*I2$3: output, High active,
BCK/
O:PWM_C/
I1*IRRX
J1.71 | GND_SIGNAL | Ground Power Ground SIGNAL Ground
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MT8365

EINT20/ DVDD18 LCM_RST,LCD Reset
J1.72 LCM_RST | GPI020/ 1.8V 103 - | I,PD LCM_RST | output, High pulse

LCM_RST/ active

O:PWM_B

MT8365

CSI0_RCN/ AVDD12_ Camera MIPI CSIO
J1.73 | CSIOA_L2N 1.2V Al CSIOA_L2N | 4-lane CLK-/CSIOA

CSIO_ (&[0] 5-lane D1-

RDN1_A

MT8365

EINT19/ DISP_PWM,LCM

DVDD18 .

J1.74 | DISP_PWM | GPIO19/ 1.8V 103 - | I,PD DISP_PWM | Brightness PWM

DISP_PWM/ output

O:PWM_A

MT8365 AVDD12 Camera MIPI CSIO
J1.75 | CSIOA_L2P | CSIO_RCP/ 1.2v csio - Al CSIOA_L2P | 4-lane CLK+/CSIOA

CSIO_RDP1_A 2-lane D1+

Table 06: M.2 slot pinouts

3.4.1 M.2 Slot Reference Schematics

4V6_RTC VSYS_SUS NUT2

o 2A
24 -
l —|071cAAZo08
Cc17 0.22uF
M_1% 16V R2 m
0.1uF X7R
r“—J owE 4y
16V m D S0V X7R i
X7R 0.01uF ca
. f LA sov 1w
CHASIS7_GND
b 47K 1%
o o~ —
RS NUT3
. -20vV -9.9A Q
33/X R559 SM2217PSQGC-TRG
| 071cARAZ908
lazl
A
@ L1 470K _R6
LVBTI904TT10 : < EN_MAIN_PWR [5,16,18,19] . .
o~
owF o
M 1% 50V X7R i
= oowE G
] 50V X7R [
VSYS_SUS CHASISGGND
VSYS
ZFB-0805H-121NC o
FB2 - - - - - - -
120 OHM 6000mA
SMT0805 sys cs co c10 c11 12 c13 cis
Cc7
22uF 22uF 22uF 10uF 1uF 0.22uF 0.1uF
0.1uF a6 10V 10V 10V 16V 16V 16V 16V
16V Ias" X7T X7T X7T X7R X7R X7R X7R
XIR VIN DC 2200HM  300mA CAPOSOS | CAPOSOS | CAPOSOS | CAP1206

Fs—t

l 18 l 19 l 20 lcu lCZZ lCB 24 C25
-

c c C
T

1uF 0.022uF 0.01uF 4700pF 2200pF 1000pF 470pF 220pF 100pF

6V 16V 16V 50V 50V 50V 50V 50V 50V

7R X7R X7R X7R X7R X7R X7R Y7R NPO

Figure 34: M.2 slot reference circuitry (part 1)
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Figure 36: M.2 slot reference circuitry (part 3)
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4. Layout & 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-3000 module.

4.1 HDMI Interface

The SOM-3000 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

TX _CLK_M 12.57 AO HDMI differential clock — minus

TX _CLK_P J2.55 AO HDMI differential clock —plus

TX_CHO_M J2.51 AO HDMI differential transmit 0 — minus

TX _CHO_P 12.49 AO HDMI differential transmit O—plus

TX _CH1_M J2.45 AO HDMI differential transmit 1 — minus

TX _CH1_P 12.43 AO HDMI differential transmit 1—plus

TX_CH2_M 12.41 AO HDMI differential transmit 2 — minus

TX_CH2_P J2.39 AO HDMI differential transmit 2—plus

TX_CEC J1.1 3.3V B-PU HDMI consumer electronics control configurable I/0
TX_DDCSCL J1.3 5V B-PU HDMI display data channel — clock configurable 1/0
TX_DDCSDA J1.5 5V B-PU HDMI display data channel — data configurable 1/0
TX_HPD J1.4 5V B-PD HDMI hot plug detect configurable I/0

Table 07: HDMI signal definition

te Differentially

te Differentially | ESD protection
and HDMI

Overcurrent connector

protection IC

SOM-3000

Figure 37: HDMI routing topology
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4.1.2 HDMI Layout & Routing Recommendations

HDMI Signal
Differential Pair

Figure 38: HDMI differential trace width and spacing example

HDMI Signal
Single-ended

Figure 39: HDMI single-ended trace width and spacing example

W W
s s s
W
S S

General Information Clock frequency 25MHz - 600MHz
Data rate 6.0 Gbit/s per lane
Impedance Differential Main route 100Q £ 3%
Connector 100Q + 10%
Single-ended Main route 50Q + 20%
Connector 50Q + 30%
Length match Differential pair trace mismatch <5mil
Pair to pair trace mismatch <27mil
Spacing Spacing to all other signals 4 x line width
Spacing data lane-to-lane 3 x line width

Table 08: HDMI layout guidelines

TX_CH2_P 578.393 83.52
6000 -0.25 6.75 -0.04 1 Inter-pair
TX_CH2_M 578.641 83.56
TX_CH2_P -8.53 -1.23
29.74 5 Pair-to-Pair
TX_CH2_M -9.45 -1.36
TX_CHO_P 584.078 84.34
6000 -0.71 6.75 -0.10 1 Inter-pair
TX_CHO_M 584.786 84.44
TX_CHO_P -2.85 -0.41
29.74 5 Pair-to-Pair
TX_CHO_M -3.31 -0.48
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TX_CLK_P 586.923 84.75 -0.17

6000 -1.17 6.75 1 Inter-pair
TX_CLK_M 588.091 84.92
TX_CH1_P 578.331 83.51 0.14

6000 0.96 6.75 1 Inter-pair
TX_CH1_M 577.373 83.37
TX_CH1_P -8.59 -1.24

29.74 5 Pair-to-Pair

TX_CH1_M -10.72 -1.55

Table 09: SOM-3000 HDMI trace & via delay

4.1.3 HDMI Reference Schematics

HDMI Output Port

HDMI_OUT_D3- 1 21 2 (X C M .
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- YO TX_CLK_P 5
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1 3 HDMI_OUT_DO- 1 122 2 % CHo W .
HDMI_OUT D1+ 22 o 8LN LT ero &)
HDMI_OUT_D1- 5 a HDMI_OUT_DO+ 4 I~ 3 <TX_CHO_P 5]
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HDMI_OUT_DO+ 7 ° 90 OHM$25% 100MHZ
HDMI_OUT_DO- 8 o o 2.0mm*1.2mm*1.2mm/4PAD
| 9
HDMI_OUT_D3+ 0 [ - o
HDOMI_OUT_D3- .
| 2
HDMI_OUT_CEC E3 °
2 HDMI_OUT_D1- 1 123 2 o .
ScL_ouT s, ° PO, TX_CH1_| (5]
SOA_OUT 5 HDMI_OUT_D1+ 4 S 3
7, ° EOWS201212M900 KTxcH1p Bl
5V_HDMI_OUT B o 90 OHM£25% 100MHZ
HDMI_OUT_HPD 9, 2.0mm*1.2mm*1.2mm/4PAD
-
| Jas1191-LFBA-7F
TLsposceL |\ 5|3|HomIconn
ESD45 19PIN/0.5mm HDMI_OUT_D2- 1 L4 2 (TX_CH2M (5]
) o
v Right Angle HDMI_OUT_D2+ 4 S~ 3 (T cHa_P (5]
SF SMD EOWS201212M300 -
90 OHM#25% 100MHZ
VZ 2.0mm*1.2mm*1.2mm/4PAD

Figure 40: HDMI reference circuitry (Part 1)

To avoid HDMI 5V leakage from the HDMI monitor to carrier board, it is highly recommended to use a P
Channel MOS FET as leakage protection on the HDMI 5V circuit.
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D44
HDMI_OUT_D3- 1 10
HDMI_OUT_D3+ 2 9
HDMI_OUT_DO- 4 i,
FDMI_OUT_DO+ 5 T 6
Tuspostau
5V 0.8PF
D45
HDMI_OUT_D1- 1 10
FDMI_OUT_D1+ 2 9
HDMI_OUT_D2- 4 X,
FDMI_OUT_D2+ 5 T G
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(5]
HDMI_OUT_CEC 1 * 2 TLSDOSCBL }2}
ESD46 SV SpF 5
SCL_oUT 1 * 2 TLSDO5CBL
ESD47 5V SpF
SDA_OUT 1 * 2 TLSDOSCBL
ESD48 5V SpF
HDMI_OUT_HPD 1 * 2 TLSDO5CBL
ESD49 5V SpF

Figure 41: HDMI reference circuitry (Part 2)

Q37
SM2313PSAC-TRG

5V_HDMI
5V_HDMI_OUT A A 5V_HDMI_OUTL s D
I
R305
€791 €531 [cs32 R306
0.01uF 2.2uF [0.1uF 470K
16V 10V |16v 470K
X7R X7R |X7R
. 2021/1/14 changed
Q38 o1
LMBT3904TT1G N
FB43 A ~ R309
1200HM  2000mA
BLM15PX121SN1D csssl
470K
0.1uF
16V
X7R
2021/1/14 changed
lr310 4.7K 1%
R311 4.7K 1%
2 22 SDA_OUT
TX_DDCSDA <<§ 5 55 o0t
TX_DDCSCL =
- 3 22 HDMI_OUT_HPD
TX_HPD < 7 0 HDMI_OUT_CEC
T*_cec <KD, — =
€538 [C539 [cs40 |cs37
R316 S =T
100K_1% 22pF/X|22pF  [22pF |22pF

For the HDMI compliance test, 5V_HDMI should be less than 5.3V @0mA, and more than 4.8V @55mA. It is
highly recommended to use an independent DC/DC converter or charge pump to supply the 5V_HDMI.

3V3_VCe

T

C790l J_CSSO

0.01uF
16V
X7R

1uF
16V
X7R

Figure 42: HDMI reference circuitry (Part 3)

For the HDMI compliance test:

HDMI CEC capacitance loading <150pF

5V output,0.1A
Vin 2.7V~4.5V

HDMI DDC SDA capacitance loading<50pF
HDMI DDC SCL capacitance loading <50pF

C529 1 1uF
16V ' X7H
5V_HDMI
us1 Y ©
=z a
O @)
5 1 _
100K_1% VIN Vout
lC533
p -
R307 1uF
L 35 2 16V
SHNTB GND TR
EMD3001-50VCO6GRR %

HDMI CEC should not be pulled High on the carrier board. (It is already pulled High on the VIA SOM-3000 module.)

High level: 2.5V<V-CEC <3.6V.

HDMI DDC SDA/ DDC SCL must be pulled High to 5V_HDMI on the carrier board.

High level: 4.5V<V-SDA <5.5V; 4.5V<V-SCL <5.5V.

EMI filter/Common mode choke for HDMI cap loading needs to be under 3pF.
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4.2 MIPI DSI Interface

The SOM-3000 module features a MIPI DSI interface. The MIPI DSl interface has four differential pair signals
that carry video display signals.

4.2.1 MIPI DSI Signal Definition

The following table provides the definition of the MIPI DSI signals that are implemented in the M.2 slot.

DSI_D3P J1.34 AO MIPI display serial interface lane 3 —positive
DSI_D3N J1.36 AO MIPI display serial interface lane 3 —negative
DSI_D1P J1.38 AO MIPI display serial interface lane 1 —positive
DSI_D1N J1.40 AO MIPI display serial interface lane 1 —negative
DSI_CKP 11.44 AO MIPI display serial interface clock — positive
DSI_CKN J1.46 AO MIPI display serial interface clock — negative
DSI_D2N J1.50 AO MIPI display serial interface lane 2 — negative
DSI_D2P J1.52 AO MIPI display serial interface lane 2 — positive
DSI_DON J1.54 AO MIPI display serial interface lane 0 — negative
DSI_DOP J1.56 AO MIPI display serial interface lane 0 — positive
DISP_PWM J1.74 | DISP_PWM 1.8V I,PD | DISP_PWM,LCM Brightness PWM output
LCM_RST J1.72 LCM_RST 1.8V I, PD LCD Reset output, High active

LCM_ENP J1.70 GPIO116 1.8V I,PD | LCM power enable output, High active
LCM_ENN J1.68 GPI0127 1.8V I, PD LCM AVDD enable Output, High active

Table 10: MIPI DSI signal definition

Sy - T

|| Route Differentially

w w Route Differentially
\/"
w w Route Differentially
) ESD Protection

€ & Common DSILCD
|| Route Differentially Connector
s Choke

SOM-3000

|| Route Differentially

Figure 43: MIPI DSI routing topology
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4.2.2 MIPI DSI Layout & Routing Recommendations

DSl Signal
Differential Pair

Figure 44: MIPI DSI differential trace width and spacing example

General Information Data rate DSI — 2.1Gbit/s per lane
) . Main route 100Q + 3%
Differential
Connector 100Q £ 10%
Impedance .
) Main route 50Q + 20%
Single-ended
Connector 500 + 30%
Differential pair trace mismatch <5mil
Length match Pair to pair trace mismatch <27mil
(including SOM-3000) Data-to-clock slew <55mil
Maximum trace length 6000 mil
) Spacing to all other signals 4 x line width
Spacing . . .
Spacing data lane-to-lane 3 x line width

Table 11: MIPI DSI layout guidelines

The carrier board MIPI DSl trace length and mismatch calculations should take into account the MIPI DSI Bus
from the SOM-3000 module.

DSI_D2P 1504.27 252.61
6000 -0.55 6.75 0.14 1 Inter-pair
DSI_D2N 1504.82 252.47
DSI_D2P -9.52 0.35
23.8 5 Pair-to-Pair
DSI_D2N -10.53 -0.07
DSI_DOP 1536.50
6000 4.44 6.75 253.71 0.20 1 Inter-pair
DSI_DON 1532.06
DSI_DOP 22.70 1.45
23.8 5 Pair-to-Pair
DSI_DON 16.71 0.97
DSI_CKP 1513.79 252.26
6000 -1.55 6.75 -0.28 1 Inter-pair
DSI_CKN 1515.35 252.54
DSI_D1P 1530.18 253.24
6000 -2.59 6.75 -0.23 1 Inter-pair
DSI_D1N 1532.77 253.47
DSI_D1P 16.38 0.97
23.8 5 Pair-to-Pair
DSI_D1N 17.42 0.92

35



DSI_D3P

1530.94

DSI_D3N

1525.48

6000
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6.75

253.08
252.62

0.46

Inter-pair

DSI_D3P

17.

15 23.8

0.82

DSI_D3N

-10.72

29.74

-1.55

Pair-to-Pair

Table 12: SOM-3000 MIPI DSI trace & via delay

4.2.3 MIPI DSI Reference Schematics

MIPL_DON 1 2 051_D0A N oo 1) LCM_LEDA LCD_LEDA VDDIO_LCD
o BLMISPXIZISNID
MIPL_DO_P. 4 & D5I_DOA_P Fa18 LCD_SHLR 157
49~ . .
EOWS2012120900 DSLpoAP (3] 1 1200HM  2000mA
90 OHM£25% 100MHZ g18s  |ciss c187 0.01uF
2.0mm*1.2mm* 1.2mm/4PAD = LCD_SHLR 16V
o1vF  [azur 1000pF - X7R
s0v s0v
7R XIR 7R Voolo_LcD
MIPLDLN 130 2 05_D1A N
3 DSLDIAN  [13] Lco_UPON
MIPI_D1 P = 051_D1A P
D1 49N~ L DIA
FOWSI012120950 0SLDIAP  [13) LoM_LEDK LeD_LEDK
90 OHM£25% 100MHZ BLMISPXI21SNID
2,0mm*1.2mm*1.2mm/4PAD FB1g >>  LcD_UpDN [13]
120 OAM
c100 VODIO_LCD
100007 | 1000pF
sov [sov 1000pF
MIPL_D2 N 1w 2 05I_D2A N s ) R xR Sov
Pt - X7R
wiPLD2 P R DS_D2A_P . D> checent 13
EOWS2012120900 e
90 OHM£25% 100MHZ
2,0mm*1.2mm*1.2mm/4PAD Vbpio_LeD
VDDIO_LCD DSI_LCD_VDDIO
MIPLCLK N 1w 2 DSI_CLKA N . . T
I 3 o K psictka N [13) o o S 7] CABCEN2 13]
|CLK 1S~ LCLKA | £sD31
FOWS2012120900 K osawar ) s s Jan D0SCBL
90 OHM£25%
20mm*1.2mm*1.2mm/4PAD 0.1uF 220F 226 fo1uF
16V 10v 10v 167 VDIO_LCD
XIR X7 X7R xR [sv s
CAPOSOS
MIPLD3 N 1 2 05134 N [ Avd LD TR
MIPLD3 P PR~~~ 051034 P
EOWS201212M900 L osomme ) D weosTere
90 OHM£25% 100MHZ 7 4
20mm*1.2mm*1.2mm/4PAD MIPLCLK N 1 1 MIPL_D1N 1 10
TP 2 T T IPLDI_P 2 L T19 MIPLDON
MIPLD3 N 4 _: * 7 MIPL_D2 N 4 _I * 7 “lesoss
. WP E I WP 0P s T 1Te
sV
7' MIPI DSI LCD Sore
TUSDOSLAU TUSDOSLAU
sV 08eF SV 08PF [TusDosCBL
3157
Veom1
i @USZVCOMI _ycpycoy 315V LCDVCOM  DSI_LCD_VDDIO veom
T 4—@DSZ VDL o5 1cp_vopio 18V 18mA -
102 051 D512 D1 9 o D
T D512 RESETL cis9 160 I35 136
5 STEvE Do erevet LCD_VBIAS_SVIN
D512_6NDL 0.10F 0.10F
TP D0 DSI2_DNL 167 16V ’ o ox =
[ X7R X7R
X MIPL_DO_P 1 gDS2.DPL  VCOM LCD_VCOM ca6  fca7 s 10 i nzf
MIPLDLN 1 gos2 oM T a7 Joaw VCOM "L R
16v 16v
(B« £B15
MIPL_D1 P 1 g 051202 o X6s xR 137K 1% | |130€1%
€530
MIPLD2 N 1 gDs12.0N3 SDOSCBL 1
s> MIPI_D2 P 1 gDSI2.0P3 21 GND vour e
1_gDsi2 GND2 ey i - i
WP CK 1 g DSI2_CLKNL
- SV SeF TASOSO0V0S2F
X MIPL_CLK_P 1 o082 ClkPL R14; K EN_VCOM Vref=0.8V o R144
47K 1%
MIPLD3 N 1 gDsi2.DNa
26 X MIPID3 P 1 gDSI2.DP4
1_ g DSI2_GND3. 3va_vee
2o % T . R108 o
§ @USZADDL e ypp 96V223mA
TCO_SHR. 1 g DSI2_SHLRL -
TCD_UPON 18 052 UPDN1 ci6s  |ci66 18V/25V
4@ lS2 V6L
OLEDNGL gy 0.55ma A o 1v8 VODIO_LCD
4 @S2 VGH LCo_ve  18V036mA 16V 16V T
d_@DSI2 LEDKL OLCM._LEDK 5 7R
E 4 _Dsi2 LEDAL |
ECH OLEM_LEDA 52 4y oma an
FBADDIOLCD 10, , 59K 1%
G2 LCM_LEDA LCM_LEDK LCD_VGH Lco_vaL Lco_AvoD 2.20F
ETASOSOVOS2F 73 gy seorx | v
FH35C-395-0.3SHW(50) EN_VDDIO_LCD Vref=0.8V S0V NPO XTR
39PIN/0.6mm \/ 167 Ciee 160 can i i
RIGHT ANGLE pe
DUAL CONTACT 0.1uF 0.10F 0.1uF 0.1uF 0.1uF [5.12] .
H=0.9mm,LCP,BLACK s0v 16V s0v 16V 16V .
R xR R X7R R

Figure 45: MIPI DSI reference circuitry
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4.2.4 LCD Backlight & Bias Voltage Reference Schematics
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Figure 46: LCD backlight & bias voltage reference circuitry

4.3 LVDS Interface

The SOM-3000 module features an LVDS interface. The LVDS interface has four differential pair signals that
carry video display signals.

4.3.1

LVDS Signal Definition

The following table provides the definition of the LVDS signals that are implemented in the M.2 slot.

LVDS_TX_D3P

11.34

AO

LVDS display serial interface lane 3 —positive

LVDS_TX_D3N

J1.36

AO

LVDS display serial interface lane 3 —negative

LVDS_TX_CKP

J1.38

AO

LVDS display serial interface clock — positive

LVDS_TX_CKN

J1.40

AO

LVDS display serial interface clock — negative
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LVDS_TX_D2P 11.44 AO LVDS display serial interface lane 2 — positive
LVDS_TX_D2N J1.46 AO LVDS display serial interface lane 2 — negative
LVDS_TX_DON J1.50 AO LVDS display serial interface lane O — negative
LVDS_TX_DOP J1.52 AO LVDS display serial interface lane 0 — positive
LVDS_TX_DIN J1.54 AO LVDS display serial interface lane 1 — negative
LVDS_TX_D1P J1.56 AO LVDS display serial interface lane 1 — positive
DISP_PWM J1.74 | DISP_PWM 1.8V I,PD | DISP_PWM,LCM Brightness PWM output
LCM_RST J1.72 LCM_RST 1.8V I, PD LCD Reset output, High active

LCM_ENP J1.70 GPIO116 1.8V I,PD | LCM power enable output, High active
LCM_ENN J1.68 GPI0127 1.8V I,PD | LCM AVDD enable Output, High active

Table 13: LVDS signal definition

{ | Route Differentially

{ | Route Differentially
L

\ \ Route Differentially
O —— ESD Protection
Yl and Common LVDS LCD

|| Route Dierentially Choke Connector

D
v
~

SOM-3000

{ | Route Differentially

SRy -

Figure 47: LVDS routing topology

LVDS Signal
Differential Pair

Figure 48: LVDS differential trace width and spacing example

General Information Data rate LVDS - 2.1Gbit/s per lane
Impedance Differential Main route 100Q + 3%
Connector 100Q + 10%
Single-ended Main route 50Q £ 20%
Connector 50Q £ 30%
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Length match Differential pair trace mismatch <5mil
Pair to pair trace mismatch <27mil
Data-to-clock slew <55mil
Maximum trace length 4000 mil
Spacing Spacing to all other signals 4 x line width
Spacing data lane-to-lane 3 x line width

Table 14: LVDS layout guidelines

The carrier board LVDS trace length and mismatch calculations should take into account the SOM-3000 module
LVDS bus from the SOM-3000 module.

LVDS_TX_DOP | 1504.27 252.61
4000 -0.55 6.75 0.14 1 Inter-pair
LVDS_TX_DON | 1504.82 252.47
LVDS_TX_DOP -25.91 -0.63
29.74 5 Pair-to-Pair
LVDS_TX_DON -27.95 -1.00
LVDS_TX_D1P | 1536.50 253.71
4000 4.44 6.75 0.20 1 Inter-pair
LVDS_TX_D1IN | 1532.06 253.51
LVDS_TX_D1P 6.32 0.47
29.74 5 Pair-to-Pair
LVDS_TX_D1N -0.71 0.04
LVDS_TX_CKP | 1530.18 253.24
4000 -2.59 6.75 -0.23 1 Inter-pair
LVDS_TX_CKN | 1532.77 253.47
LVDS_TX_D2P | 1513.79 252.26
4000 -1.55 6.75 -0.28 1 Inter-pair
LVDS_TX_D2N | 1515.35 252.54
LVDS_TX_D2P -16.38 -0.97
29.74 5 Pair-to-Pair
LVDS_TX_D2N -17.42 -0.92
LVDS_TX_D3P | 1530.94 253.08
4000 5.46 6.75 0.46 1 Inter-pair
LVDS_TX_D3N | 1525.48 252.62
LVDS_TX_D3P 0.76 -0.15
29.74 5 Pair-to-Pair
LVDS_TX_D3N -7.29 -0.85

Table 15: SOM-3000 LVDS trace & via delay




4.3.2

LVDS Reference Schematics
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Figure 49: LVDS reference circuitry
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4.4 MIPI CSI Interface

The SOM-3000 module features two MIPI CSl interfaces. Each MIPI CSI has four differential pair signals that
carry data signals.

4.4.1 MIPI CSI Signal Definition

The following table provides the definition of the MIPI CSI signals that are implemented in the M.2 slot.

CSI0B_L2N 11.39 Al ('\;/I5||I:)|_(|:zs|gl?\181ie3rial interface lane 2 — negative
CSI0B_L2P 1141 Al g/lsl::)l_(;le(;?_SBenal interface lane 2 — positive
u | et are - e
u | lmertce ane 0o
CSIOB_LIN 11.49 Al ?;.Z[iﬂﬂfée{_lj}','_"ggﬁ?e lane 1 - negative
CSIOB_L1P 151 Al gg'jﬂgf;igfé_’;fgce lane 1= positive
ot e g
R
o o s e
B
T a—
CSIOA_L2P 1175 Al c'\:Asl::)l_isDIg? _Szrg"sll (i)"_tséfrf‘ce lane 2 —positive
12C2_SCL J1.9 12C2_SCL 1.8V I, PU 12C bus2 clock

12C2_SDA J1.7 12C2_SDA 1.8V I, PU 12C bus2 data

Table 16: MIPI CSIO signal definition

CSI1B_LIN 11.13 Al m:g: g::il’i_slz:zl li)r;)t_erface lane 1 — negative
CSI1B_L1P 11.15 Al m:i: 22:13_5;:? I|Dr13’cJtrarface lane 1 — positive
CSI1B_LON 11.17 Al m:g: gz:ii_slzl;:ae\l I|3n1'c_erface lane 0 — negative
CSI1B_LOP 11.19 Al m:g: gi:ii_slzrr:zl I|)n1t-'t-erface lane 0 — positive
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MIPI CSI1A serial interface lane 2 — negative
CSITA_L2N 1123 Al MIPI CSI1 4-lane CLK-

MIPI CSI1A serial interface lane 2 — positive
CSI1A_L2P 1125 Al MIPI CSI1 4-lane CLK+

MIPI CSI1A serial interface lane 1 — negative
CSI1A_LIN 1129 A I MIPI CS11 4-Tane Do-

MIPI CSI1A serial interface lane 1 — positive
CS11A_L1P 1131 Al MIPI CSI1 4-lane DO+

MIPI CSI1A serial interface lane 0 — negative
COHALON 1133 A MIPICSI1 4-Tane D2-

MIPI CSI1A serial interface lane 0 — positive
CSI1A_LOP 1135 Al MIPI CSI1 4-lane D2+
12C1_SCL J1.24 12C1_SCL 1.8V I, PU 12C bus1 clock
12C1_SDA J1.26 12C1_SDA 1.8V I, PU 12C busl data

Table 17: MIPI CSI1 signal definition

CSI0 PHY
MIPI_CSIO_LANEO_P a
|| Route Differentially

MIPI_CSI0_LANEO_M | [ Oy
MIPI_CSIO_LANE1_P -
MIPI_CSIO_LANET_M
MIPI_CSI0_LANE2_P
MIPI_CSI0_LANE2_M

{ | Route Differentially

Camera
; J Route Differentially Connector

MIPI_CSIO_LANE3_P

{ | Route Differentially

MIPI_CSIO_LANE3_M
MIPI_CSIO_CLK_P

i | Route Differentially

! MIPLCSIO CLK M| Ty
' SOM-3000 h Common CSl Control pin
CSI1 PHY . Mode ESD
MIPI_CSI1_LANEO_P — S Protect =
| noueoreniaty | Filtering

MIPL_CSI1_LANEO_M | ———C
MIPL_CSI_LANET_P [ |— (" Oy

| J Route Differentially

MIPL_CSIT_LANET M [ Oy
MIPI_CSIN_LANE2 P | Ty

[T — Camera

MIPL_CSI1_LANE2 M | L Oy Connector
MIPI_CSIT_LANE3_P | ——C Oy
{ J Route Differentially

MIPI_CSI1_LANE3_M | ——C Ty
MIPLCSIT CLK P4 (N

| y]Romg Differentially
MIPI_CSIT_CLK_ M ]

3 N
CSI Control pin

Figure 50: MIPI CSI routing topology

4.4.2 MIPI CSI Layout & Routing Recommendations
CSl Signal
Differential Pair
W W

g1 o

Figure 51: MIPI CSI differential trace width and spacing example
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General Information Data rate CSl —2.1Gbit/s per lane
) . Main route 100Q + 3%
Differential
Connector 100Q £ 10%
Impedance .
) Main route 50Q + 20%
Single-ended
Connector 50Q * 30%
Differential pair trace mismatch <5mil
Length match Pair to pair trace mismatch <27mil
(including SOM-3000) Data-to-clock slew <55mil
Maximum trace length 6000 mil
) Spacing to all other signals 4 x line width
Spacing . . .
Spacing data lane-to-lane 3 x line width

Table 18: MIPI CSI layout guidelines

The carrier board MIPI CSIO 4-lane trace length and mismatch calculations should take into account the SOM-
3000 module MIPI CSIO 4-lane bus from the SOM-3000 module.

CSIOA_LOP | 1905.844 329.72
6000 1.39 6.75 0.16 1 Inter-pair
CSIOA_LON | 1904.454 329.56
CSIOA_LOP 9.41 -0.09
29.74 5 Pair-to-Pair
CSIOA_LON 7.39 -0.57
CSIOA_L1P | 1905.455 330.07 -0.07
6000 -0.28 6.75 1 Inter-pair
CSIOA_LIN | 1905.739 330.15
CSIOA_L1P 9.02 0.26
29.74 5 Pair-to-Pair
CSIOA_LIN 8.68 0.02
CSIOA_L2P | 1896.432 329.81 -0.31
6000 -0.63 6.75 1 Inter-pair
CSIOA_L2N | 1897.062 330.12
CSIOB_LOP | 1917.102 329.48
6000 -0.67 6.75 0.25 1 Inter-pair
CSIOB_LON | 1917.770 329.23
CSIOB_LOP 20.67 -0.34
29.74 5 Pair-to-Pair
CSIOB_LON 20.71 -0.89
CSIOB_L1P | 1917.858 329.59
6000 -0.24 6.75 0.30 1 Inter-pair
CSIOB_L1IN | 1918.094 329.28
CSIOB_L1P 21.43
- 29.74 -0.22 5 Pair-to-Pair
CSIOB_L1N 21.03

Table 19: SOM-3000 MIPI CSIO 4-lane trace & via delay
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The carrier board MIPI CSIOA 2-lane trace length and mismatch calculations should take into account the SOM-
3000 module MIPI CSIOA 2-lane bus from the SOM-3000 module.

CSIOA_LOP | 1905.844 329.72
6000 1.39 6.75 0.16 1 Inter-pair
CSIOA_LON | 1904.454 329.56
CSIOA_LOP 0.39 -0.35 ir-to-
= 29.74 5 Pair-to
CSIOA_LON -1.28 -0.59 Pair
CSIOA_L1P | 1905.455 330.07
6000 -0.28 6.75 -0.07 1 Inter-pair
CSIOA_LIN | 1905.739 330.15
CSIOA_L2P | 1896.432 329.81
- 6000 -0.63 6.75 -0.31 1 Inter-pair
CSIOA_L2N | 1897.062 330.12
CSIOA_L2P -9.02 -0.26 ir-to-
= 29.74 5 Pair-to
CSIOA_L2N -8.68 -0.02 Pair

Table 20: SOM-3000 MIPI CSIOA 2-lane trace & via delay

The carrier board MIPI CSIOB 2-lane trace length and mismatch calculations should take into account the SOM-
3000 module MIPI CSIOB 2-lane bus from the SOM-3000 module.

CSIOB_LOP | 1917.102 329.48
6000 -0.67 6.75 0.25 1 Inter-pair
CSIOB_LON | 1917.770 329.23
CSIOB_LOP -0.76 -0.11
29.74 5 Pair-to-Pair
CSIOB_LON -0.32 -0.05
CSIOB_L1P | 1917.858 329.59
6000 -0.24 6.75 0.30 1 Inter-pair
CSIOB_LIN | 1918.094 329.28
CSIOB_L2P | 1927.066 329.97
6000 -0.94 6.75 -0.15 1 Inter-pair
CSIOB_L2N | 1928.004 330.12
CSIOB_L2P 9.21 0.38
29.74 5 Pair-to-Pair
CSIOB_L2N 9.91 0.83

Table 21: SOM-3000 MIPI CSIOB 2-lane trace & via delay

The carrier board MIPI CSI1 4-lane trace length and mismatch calculations should take into account the SOM-
3000 module MIPI CSI1 4-lane bus from the SOM-3000 module.

CSI1A_LOP | 2027.858 349.22 )
6000 -0.63 6.75 -0.56 1 Inter-pair
CSITA_LON | 2028.492 349.78
CSI1A_LOP 6.07 -0.21
29.74 5 Pair-to-Pair
CSI1A_LON 8.17 0.14
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CSI1A_L1P | 2035.249 350.27
6000 -0.89 6.75 -0.66 1 Inter-pair
CSI1A_LIN| 2036.144 350.93
CSI1A_L1P 13.46 0.84
29.74 5 Pair-to-Pair
CSI1A_LIN 15.82 1.29
CSI1A_L2P | 2021.790 349.43
6000 1.46 6.75 -0.21 1 Inter-pair
CSI1A_L2N | 2020.327 349.64
CSI1B_LOP | 2051.357 350.14
6000 10.09 6.75 0.82 1 Inter-pair
CSI1B_LON | 2041.270 349.31
CSI1B_LOP 29.57 0.71
29.74 5 Pair-to-Pair
CSI1B_LON 20.94 -0.32
CSI1B_L1P | 2041.354 349.42
6000 4.19 6.75 0.25 1 Inter-pair
CSI1B_LIN | 2037.164 349.17
CSI1B_L1P 19.56 -0.01
29.74 5 Pair-to-Pair
CSI1B_L1IN 16.84 -0.47

Table 22: SOM-3000 MIPI CSI1 4-lane trace & via delay

4.4.3 MIPI CSI Reference Schematics

The carrier board must use a 24MHz Oscillator to generate the main clock to the camera module. The
oscillator’s power should be supplied by the VDDIO of the camera.

10K

VDD_0SC

1.8V6mA

BLM15PX121SN1D
FB67 . SMT0402

VDDIO_CAM

]

R599

120 OHM  2000mA
C765 C764 C763 C731 C734 C732 C733
39pF 270pF 1800pF  |0.01uF 0.047uF 2.2uF 0.1uF
50V 50V 50V 16V 16V 1ov 16V
NPO X7R X7R X7R X7R X7R X7R
0sc2
R600 1 4
10K/ E/D VDD
2 3 CAM_MCLK2 CAM_MCLK2 CAM_MCLK1 CAM1_MCLK
GND  OUT ‘ R601, . 33 N R602, . 33
| 24MHZ ~ *30PPM lc735 lc736 R603 3 CAM2_MCLK
15PF/1.8V+5%
% 3.2mm*2.5mm*1.2mm 47pF

Figure 52: Camera main clock oscillator reference circuitry

47pF
50V
NPO

In order to prevent power leakage while the system is in suspend, a level shift circuit should be added to the

12C bus of the camera.

% Note:

The N Channel MOS FET should be a fast-switching type, the Vgs (th) gate-source threshold voltage should be less

than 1.65V.
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1V8_VCC_12C2 V8VCC  1V8.VCC_I2C2 12C2 Bus Level Shift
R686 0

J—C304
R191

LRBS51V-30T1G/X 0.022uF
S0D-323 16V
RK_1% X7R
(» 12C_SCL_IOEXP2 [17,26]

2 < scL2 [5,16)

1 5 —<K>> 12C_SDA_IOEXP2 [17,26]
L4< >{st DI %
<>> spa2 [5,16] 3761 G2 2K 1% . R193
gov | P2 2 [3

20mA 1v8_VvCC
BSS138BKS

TRANSISTOR DUAL N CHANNEL
Very fast switching

Figure 53: Camera I2C Bus level shift reference circuitry

The front and rear cameras must use independent reset and power down pins. It is recommended to use an
1/0 on the expander to control the cameras as there are only 6 GPIOs assigned on the SOM-3000 module’s
golden finger. Ensure that the 1/0 on the expander is the same as the cameras' I/0 level.

S R227 15K 1% CAM_RST

[26] CAM1_RESET
3.3V level R226 18K 1.8V level

A

NS

S R604 15K 1% CAMI_PD

a

[26] CAM1_PDN
3.3V level R225 18K 1.8V level

Figure 54: Camera control pin level shift reference circuitry

Use a GPIO to control the cameras' power supply to reduce the power consumption if the cameras are turned
on/off by a user. It is recommended to use I/0 on the expander to control the cameras' because there are only
6 GPIOs assigned on the SOM-3000 module’s golden finger.
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Figure 55: Camera power control reference circuitry
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Figure 56: MIPI 4-lane camera reference circuitry (Part 1)
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Figure 57: MIPI 4-lane camera reference circuitry (Part 2)
4.5 USB Interface

The SOM-3000 module features two USB interfaces (USB 2.0 Host and USB 2.0 OTG). The USB Port1 interface
can only be used as a host while the USB Port0 interface can be configured as either a host or client.

4.5.1 USB Signal Definition

The following table provides the definition of the USB signals that are implemented in the M.2 slot.

USB_P1_DM J2.1 Al, AO | USB1 Host high-speed data —minus
USB_P1 _DP 2.3 Al, AO | USB1 Host high-speed data - plus
USB_PO_DM 2.7 Al, AO | USBO OTG high-speed data —minus
USB_P0O_DP 12.9 Al, AO | USBO OTG high-speed data - plus
USBOTG_VBUS J2.13 5V Power | USBO OTG VBUS Power for detect
USBOTG_ID J2.15 IDDIG 1.8V I,PD | USBO OTG ID input, High: device, Low: Host
g:\B/?/gﬁg 12.17 :’;:38;3; 1.8V I,PD | USBO OTG DRVVBUS output, High active

Table 23: USB signal definition

[ Troweomeenas | Esp &
a > Iy Common USB Host
| ] Route Diferentilly || Roweifereniaty Choke Connector
USB Hub N

[ | Route Differentially

SOM-3000

|| Route Differentially

USB to LAN
Controller
ESD &

O O — USB OTG
{ oute Differential
g o | Pouepierentaly Cz’;‘:l‘(zn R, ! Controller

Figure 58: USB routing topology
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4.5.2 USB Layout & Routing Recommendations

TVS components need to be placed as close to the USB connector and the stub on trace routing should be
minimized.

It is recommended to keep a safe distance between the USB connector and high frequency EMI parts (ex. RF
antenna, camera sensor) in order to minimize the side effect of interference.

USB Signal
Differential Pair

W W

S s S

\ | SigM Sig P \ \

Reference Plane

Figure 59: USB differential trace width and spacing example

Metrics Information/Design Guidance
General Information Data rate USB2.0 — 480Mbit/s
) ) Main route 90Q + 3%
Impedance Differential
Connector 90Q + 10%
Length match (including | Differential pair trace mismatch <5mil
SOM-3000) Maximum trace length 10000 mil
) Spacing to all other signals 4 x line width
Spacing . . .
Spacing data lane-to-lane 3 x line width

Table 24: USB layout guidelines

If the USB port0 OTG function is required, connect USBOTG_VBUS pin (2.13) to VBUS.

If it is not required, connect USBOTG_VBUS to GND.
Pin# Net Name oTG No OTG
J2.13 USBOTG_VBUS VBUS GND

Table 25: USB port0 OTG

If the USB port0 Host function is required, connect USBOTG_ID pin (J2.15) to GND.

If the USB port0 Device function is required, connect USBOTG_ID pin (J2.15) NC or floating.

t Note:

System firmware download from PC by USB port0, USB port0 must be configured as Device as default. Do not pull
High {USBOTG_ID pin (J2.15)} on the carrier board as it is pulled High to 1.8V on the SOM-3000 module already.

Pin# net Name Device (default) Host
J2.15 USBOTG_ID NC GND

Table 26: USB port0 Host/Device
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The carrier board USB Port0 trace length and mismatch calculations should take into account the USB Port0
from the SOM-3000 module.

USB_DP_PO
USB_DM_PO

1942.178
1941.456

335.14
335.23

10000 0.72 6.75 -0.09 1 Inter-pair

Table 27: USB Port0 trace & via delay

The carrier board USB Port1 trace length and mismatch calculations should take into account the USB Port1
from the SOM-3000 module.

10000 2.68 6.75 -0.13 1 Inter-pair
Table 28: USB Port1 trace & via delay
f hemati
4.5.3 USB Reference Schematics
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Figure 60: USB Port0 reference circuitry
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Figure 61: USB Port1 reference circuitry (Part1)
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Figure 62: USB Port1 reference circuitry (Part2)
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4.6

SDC Interface

The SOM-3000 module features a Secure Digital Controller (SDC) interface.

4.6.1 SDC Signal Definition

The following table provides the definition of the SDC signals that are implemented in the M.2 slot

Pad Characteristics

Signal Name Pin # 1/0 Description
Voltage Type
MSDC1_DAT2 J1.22 3.0v I, PU SDIO3.0 Bus DAT2
MSDC1_DAT3 J1.20 3.0V I, PU SDIO3.0 Bus DAT3
MSDC1_CMD J1.18 3.0v I, PU SDI03.0 Bus Command
MSDC1_CLK J1.16 3.0V O, PD SDI03.0 Bus Clock
MSDC1_DATO J1.12 3.0v I, PU SDIO3.0 Bus DATO
MSDC1_DAT1 J1.10 3.0v I, PU SDIO3.0 Bus DAT1
MSDC1_INSI J1.8 GPIO63 1.8V I, PU SD Card detect input, Low active
SD_WP J1.6 GPIO109 1.8V I, PU SD Card write protect input, Low active
Table 29: SDC signal definition

O ESD
OIAN Protection

SOM-3000 SD 3.0

Edge finger

Figure 63: SDC routing topology

4.6.2 SDC Layout & Routing Recommendations

ESD protection diode on SDIO DATA/CMD/CLK with cap value <5 pF;

The carrier board should supply 3.0V power to the MicroSD card slot by LDO.

- Power required for SD 2.0 SD card: 200mA

- Power required for SD 3.0 SDR50 and DDR50 card: 400mA

- Power required for SD 3.0 SDR104 card: 800mA and a 4.7uF cap for the power is necessary
For EMI debugging, a second order RC filter is recommended on the SDC2_CLK (R53,R54,C82,C83)

Do not pull the SD_WP pin (J1.6) High on the carrier board as it is already pulled High to 1.8V on the
SOM-3000 module.

The MicroSD card slot should not be occupied by default. The card detect MSDC1_INSI (J1.8) pin is
pulled High when a MicroSD card is inserted, and pulled Low when a MicroSD card is removed.
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SDC Signal
Single-ended
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Figure 64: SDC single-ended trace width and spacing example

General Information Data rate 208MHz
Impedance Single-end Main route 50Q £ 5%
Connector 50Q + 20%
Length match (including | Between clock and data <27mil
SOM-3000) Maximum trace length 6000 mil
Spacing Spacing to all other signals 2 x line width
Spacing data lane-to-lane 2 x line width

Table 30: SDC layout guidelines

The carrier board SDC trace length and mismatch calculations should take into account consider the SDIO bus
from the SOM-3000 module.

MSDC1_CLK | 2418.60 404.16

MSDC1_CMD | 2363.90 -54.70 404.38 0.22 10
MSDC1_DATO | 2393.46 | -25.14 404.08 -0.08 10 |Referto
MSDC1_DAT1 | 2393.93 -24.67 67.50 | 404.28 0.12 10 | MSDC1_
MSDC1_DAT2 | 2366.33 -52.28 404.06 -0.10 10 CLK
MSDC1_DAT3 | 2367.25 -51.35 404.36 0.20 10

Table 31: SOM-3000 SDC trace & via delay
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4.6.3 SDC Reference Schematics
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Figure 65: SDC reference circuitry

4.7 Analog Audio Interface

The SOM-3000 module features an Analog Audio interface.

4.7.1 Analog Audio Signal Definition

The following table provides the definition of the Analog Audio signals that are implemented in the M.2 slot.

AU_VIN1_N 12.2 2.8V Al Earphone MIC, Differential MIC1- input,

AU_VIN1_P 2.4 2.8V Al Earphone MIC, Differential MIC1+ input,
need Vbias on the carrier board

ACCDET J2.6 2.8V Al Earphone MIC, ACCDET

AU_VINO_N J2.8 2.8V Al On board MIC, Differential MICO- input,

AU_VINO_P J2.10 2.8V Al On board MIC, Differential MICO+ input,
need Vbias on the carrier board

AVSS28 AUD 12.12 Power | Audio Analog Ground, add a 0 Ohm resistor to
Ground on the carrier board

AU_HP_RIGHT J2.14 2.8V AO Headphone audio right channel output

AU_HP_LEFT J2.16 2.8V AO Headphone audio left channel output

Table 32: Analog audio signal definition
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4.7.2 PCB Layout Requirement

Place the Headset AU_VIN1_P/N DC block capacitor near the M.2 slot and keep the ACCDET as short
as possible.

The AU_MICBIAS should be guarded by the GND on all sides and should be kept away from high
power/ RF signals.

The AU_VINO_P/N, AU_VIN1_P/N, SPK_LP/N, and SPK_RP/N signals should be routed in parallel and be
guarded by GND on all sides and should be kept away from high power/ RF signals.

The AU_HP_LEFT and AU_HP_RIGHT channel signals should also be guarded by GND on all sides

4.7.3 Schematics Requirement

The ESD component should be bi-directional.

The Serial Beads should be placed close to the Line out jack. RDC <0.3o0hm and a rated current >30mA
is recommended.

An independent 3.0V LDO is required to supply MIC Vbias.

3V0 3V3_VCC
i
lcszw lCSAS
VCC_3v1
4.7uF 0.1uF ®
16V 16V = e
X65 X7R
U32
1 5
> VIN - vouT 550
37| GND 4 FB.3VOVCC  _ R322, . 120K 1% =
EN FB
2.2uF
ETAS050V052F lov
EN_3V0_VCC
R324 100K_1% _3v0_ Vref=0.8V o
R326 <
N 43K_1%

Figure 66: Audio bias voltage LDO reference circuitry

A 3.5mm or 2.5mm Line-out jack with a switch pin should be used and empty by default. The HP_DET
pin is pulled High when a headset is inserted and pulled Low when a headset is removed.

The HP_DET pin should be pulled High. The pulled High voltage should be the same as the GPIO VDD
on the 1/0O expander.

A Class-D amplifier should be controlled by the I/0O expander, and the enable pin should be pulled Low
by default.

A 0.1uF DC couple cap between the GND and AVSS28_AUD pins should be placed close to the Class-D
amplifier and the on-board MIC.
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4.7.4 Audio Analog Reference Schematics
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Figure 67: On-board MIC reference circuitry
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Figure 68: Line-out & MIC-in jack reference circuitry
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Figure 69: Speaker connector reference circuitry
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Figure 70: Class-D amplifier reference circuitry
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4.8 GPIO Interface

The SOM-3000 module features a General Purpose Input/Output (GPIO) interface.

4.8.1 GPIO Signal Definition

The following table provides the definition of the GPIO signals that are implemented in the M.2 slot. All SOM-
3000 GPIOs are 1.8V domain only, all device ports should be the same.

MT8365 EINT105, |0 Extender interrupt
input, Low active

MT8365 EINT115, G-sensor interrupt
input, High active

EXT_INT1 J2.35 GPI1067 1.8V I,PD | MT8365 EINT67, Reserved
MT8365 GPIO130, default for SPI_BUSY,

EXT_INT3 J2.31 GPIO105 1.8V O, PD

EXT_INT2 J2.33 GPI0115 1.8V I, PD

EXT_GPIO3 12.20 GPI0130 1.8V L,PD | : .
- input, High active

EXT_GPIO2 12.22 GPIO131 1.8V ,pp | MT8365 GPIO131, default for NFC_CARD_
- INT, input, High active

T GPIOL aa PIO125 ey _pp | MT8365 GPIO129, defaulf for NFC_CARD_

RESET, output, High active

Table 33: SOM-3000 GPIO signal definition
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Figure 71: GPIO level shift reference circuitry
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4.8.2 GPIO Extender

If the carrier board needs more GPIOs, a GPIO extender is required.
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Figure 72: GPIO expander reference circuitry

4.9 ADC Interface

The SOM-3000 module features an ADC interface.

4.9.1 ADC Signal Definition

The following table provides the definition of the ADC signals that are implemented in the M.2 slot.

. . Pad Characteristics .
Signal Name Pin # 1/0 Description
Voltage Type

ADC_VINO J2.67 AUX_IN2 1.8V Al MT8365 AUX_IN2
Table 34: SOM-3000 ADC signal definition

4.9.2 ADC Design Notes

e Input range support max. 1.45V.
e 12-bit resolution.

e Connect the J2.67 ADC_VINO input pins to the GND when not used.

e In order to prevent power leakage, the AUX_IN2 input signal should not be supplied power while the

system is suspended.

e Adda 0.1 uF decouple cap for all AUX_IN2 pins used. The cap should be placed close to the M.2 slot.
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Figure 73: ADC reference circuitry

4.10 System Boot Interface

The SOM-3000 module features a System Boot interface.

4.10.1 System Boot Signal Definition

The following table provides the definition of the System Boot signals that are implemented in the M.2 slot.

Pin Name GPIO# Function Case BOOT
3.0V<V BATSNS<4.25V Yes
MT6390/ .
J2.25 | BATSNS MT6357 BATSNS Battery voltage input V BATSNS<3.0V No
V BATSNS>4.25V No
MT6390/ . . 3.4V<VIN_DC<12V Yes
J1.2 | VIN_DC MT6357 VIN_DC DC input voltage input, for DC detect VIN_DC Low No
V SYSRSTB High Yes
J2.48 | SYSRSTB MT8365 System System Reset input, Low active e
Reset V SYSRSTB Low No
12.71 VSYS =3.4~5V Yes
12.72 VSYS System Power supply \
o

J2.75
Table 35: SOM-3000 system boot signal definition

4.10.2 System Boot Design Notes

e The system will auto boot when 3.4~5V power is supplied to the VSYS PIN (J2.71 J2.72 J2.75).

e Ifthe J2.25V BATSNS<3.0V or V BATSNS>4.25V is used, the PMU MT6390/MT6357 will judge the
whether the lithium-ion battery is faulty, and the system will not boot.

e IftheJ1.2 VIN_DC s pulled Low, the system can’t boot.

e Do not pull the SYSRSTB pin (J2.48) pin High on carrier board as it is already pulled High to 1.8V on
SOM-3000 module. The system will reboot when the SYSRSTB pin (J2.48) is pulled Low.

e When the system powers off, power to the VSYS pin (J2.71 J2.72 J2.75) will be cut.

e To reduce the power consumption while the system powers off, power to the BATSNS pin (J2.25) and
VIN_DC pin (J1.2) should be cut.

e ltis highly recommended to use a MCU GPIO to control the power supply of the BATSNS pin (J2.25),
VIN_DC pin (J1.2) and VSYS pin (J2.71J2.72 J2.75)

e When a 2-cell 8.4V lithium-ion battery is used, a 2:1 divider and voltage following amplifier should be
added to the BATSNS circuit to avoid loading effect from the internal PMU.

e  The maximum power required by the SOM-3000 module during boot may reach up to 2.5W, a
maximum current of 0.9A is required for each VSYS pin (J2.71J2.72 J2.75).
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4.10.3 System Boot Reference Schematics
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Figure 74: SOM-3000 power switch reference circuitry
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Figure 75: SOM-3000 BATSNS reference circuitry

4.11 PWM Interface

The SOM-3000 module features two PWM interface.

4.11.1 PWM Signal Definition

The following table provides the definition of the PWM signals that are implemented in the M.2 slot.

Signal Name

PWM_A
PWM_C

Pin #

12.58
12.68

Pad Characteristics

1/0
Voltage

1.8V
1.8V

GPIO114
GPI021

Table 36: SOM-3000 PWM signal definition

4.11.2 PWM Design Notes

e  PWM output frequency range: 0.04 Hz~ 39MHz.

e  PWM output duty: 0~100%.

Type
I, PD
I, PD

Description

PWM_A output, connect to 1st motor PWM

K EN_MAIN_PWR

0\
7

> BATSNS

J_ 2 =3

C:
170pF 2
v 5
X

20pF

v
R

100pF
50V
NPO

5,25]

5,16,19]

PWM_C output, connect to 2nd motor PWM

e PWMI/O level: 1.8V default, a level shift circuit should be added if higher voltage is required (ex. 3.3V).
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t Note:

An N Channel MOS FET should be a fast-switching type, the Vgs(th) gate-source threshold voltage should be less
than 1.65V. In order to prevent power leakage, the PWM output signal should be set to Low when the system is

suspended.
PWM Level Shiﬁ e ALC 3V3_VCC
R654
R651
4.7K 1% 110K
<O> PWM_A [5) Q66 : <>> PWMO_RPI [25]
ﬁ 1 6 <) pwmc [5]
71S1 Dl [g
25 PwMLAR <O 3 g; 2; gov — R652 47K 1%
R653 10K BSS138BKS 1v8_vCcC
3v3_vce TRANSISTOR DUAL N CHANNEL €755 4 O.1uF
€753 y_0.1uF Very fast switching 16y ' OXR
v T OXR %7 %
Figure 76: SOM-3000 PWM level shift reference circuitry
4.12 12C Interface
The SOM-3000 module features three 12C interfaces.
4.12.1 12C Signal Definition
The following table provides the definition of the 12C signals that are implemented in the M.2 slot.
) . Pad Characteristics _
Signal Name  Pin # 1/0 Description
Voltage Type
SDA?2 J1.7 GPIO61 1.8V I, PU 12C2 SDA, default connect to front Camera and
MCU/10 extender
SCL2 J1.9 GP1062 1.8V I, PU 12C2 SCL, default connect to front Camera and
MCU/I0 extender
SCL1 J1.24 GPI060 1.8V |, PU 12C1 SCL, default connect to Capacitive Touch
Panel and Rear camera
SDA1 J1.26 GPIO59 1.8V |, PU 12C1 SDA, default connect to Capacitive Touch
Panel and Rear camera
SDAO J2.27 GPIO57 1.8V I, PU 12C0 SDA, default connect to G-sensor and DC/DC
SCLO J2.29 GPIO58 1.8V I, PU 12C0 SCL, default connect to G-sensor and DC/DC

Table 37: SOM-3000 12C signal definition

4.12.2 12C Design Notes

e The devices with the same slave address cannot use the same Bus.

e Al MT8365 12C are 1.8V domain only, all the device 12C ports should be the same.

— Do not pull High the I12C Bus on the carrier board as it is already pulled High to 1.8V on SOM-3000

module.

- The I2C SDA/SCL Bus is pulled High while the system is suspended, it is pulled Low when the

system is powered off.
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e The front and rear cameras must use different 12C whether the AF driver/sensor and driver/EEPROM's
12C slave addresses are the same or not.

e Route each 12C SDA/SCL Bus together and do not trace with other critical signals (MIPI or RF trace).
e Ifthe 12C device power domain is 2.5V or 3.3V, a level shift is required. (ex. G-sensor/Touch panel)

¢ To avoid power leakage on the 12C Bus from the SOM-3000 module to the carrier board, a diode is
required for the VDD on the level shift IC (CPU side).

12C0 Bus Level Shlft e e o 3V3_vee 1v8_vCC 12¢0
K A
630 C626 ‘ D59 usg
VCCA<=VCCB LRBS51V-30T1G 8 (e veen X
0.10F 0.10F 05A 30V veee VeeA
16V X7R 16V X7R S0D-323 93 9t ¢ SClL RP) 7 2 - -
Us7 [23,25] 12C_SCL_R <<’6 B1 AL 5 SCLo [5,23]
1 8 [23,25) 12C_SDA_RP LO>——" 82 A2 SDAO [5,23]
VCCB  VCCA 200 OF
23,25) 2C_SCL_RP! L § B1 AL é SCLO [5,23) R — OF oo
23,25) 12C_SDA_RP! <L B2 A2 SDAO 5,23]
- SDA 4 5
oe b ETA4553DC1I/X
1v8_VCC SGM4553YN8G/TR
L R373 L ASK 1% 2C0_OE

Figure 77: SOM-3000 12C level shift IC reference circuitry

If an 12C Device & Host power is not present simultaneously when the system is suspended or powered off, a
level shift is required.

t Note:

The N Channel MOS FET should be a fast switching type, the Vgs(th) gate-source threshold voltage should be less
than 1.65V.
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Figure 78: SOM-3000 12C level shift reference circuitry

4.13 UART & SPI Interface

The SOM-3000 module features a SPI & two UART interfaces.

4.13.1 UART & SPI Signal Definition

The following table provides the definition of the UART & SPI signals that are implemented in the M.2 slot.

Pad Characteristics

Signal Name Pin# 1/0 Description
Voltage Type
URXD2 J2.36 | GPIO39 1.8V I, PD | UART2 RXD, default for NFC
UTXD2 J2.38 | GPIO40 1.8V I, PD UART2 TXD, default for NFC
UTXD1 J2.40 | GPIO38 1.8V |, PD UART1TXD output, default connect to RS232 transceiver
URXD1 J2.42 | GPIO37 1.8V |, PD UART1 RXD input, default connect to RS232 transceiver
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Pad Characteristics

Signal Name Pin # 1/ Description
Voltage  Type

SPI_CS J2.26 | GPIO26 1.8V I,PD | SPI_CS,SPI Bus chip select output, default for motor
driver

SPI_MO J2.28 | GPIO29 1.8V I,PU | SPI_MO,SPI Bus master data output, default for motor
driver

SPI_MI J2.30 | GPIO28 1.8V I, PD | SPI_MI,SPI Bus master data input, default for motor
driver

SPI_CK J2.32 | GPIO27 1.8V I, PD | SPI_CK,SPI Bus Clock output, default for motor driver

Table 38: SOM-3000 UART & SPI signal definition

4.13.2 UART & SPI Design Notes

e Al MT8365 UART & SPI Buses are 1.8V domain only, all the device ports should be the same. Do not
pull the UART & SPI Buses High on the carrier board as it is already pulled High to 1.8V on SOM-3000
module.

e The UART bus & SPI Bus is pulled High while the system is suspended and pulled Low when the system
is powered off.

¢ Connect an IR receiver to the MCU GPIO when using the MCU as an IR decoder.
e  Route each UART or SPI Bus together and do not trace with other critical signals (MIPI or RF trace).
e If the UART or SPI Buses device power domain is 2.5V or 3.3V, a level shift is required. (ex. motor driver)

e To avoid power leakage from the UART or SPI Buses from the SOM-3000 module to the carrier board,
a diode is required for the VDD of the level shift IC (CPU side).
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Figure 79: SOM-3000 12C level shift IC reference circuitry
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4.14 MCU Interface

The SOM-3000 module features an MCU interface.

4.14.1 MCU Signal Definition

The following table provides the definition of the MCU signals that are implemented in the M.2 slot.

Signal Name Pin#

MCU_INT
MCU_WDI 12.46
MCU_STATUS | J2.50
SDA2 1.7

12.44

SCL2 J1.9

GP10132
GPIO133
GPPIO64 1.8V I, PU
GPIO61

Pad Characteristics
Voltage Type
1.8V

1.8V

1.8V I, PU

Description

MCU/1/0 extender

GPI1062 1.8V I, PU

MCU/1/0O extender

Table 39: SOM-3000 MCU signal definition

4.14.2 MCU Design Notes

It is highly recommended using the MCU to achieve the following functions:

Interrupt input, High active, connect to MCU
Watchdog feed output, High active, connect to MCU
MCU status, Low: MCU upgrading; High: MCU work

12C2 SDA, default connect to front camera and

12C2 SCL, default connect to front camera and

e System power management, watchdog timer, IR decoder, system suspend/wakeup, RTC timer, battery
charge status judgement, battery voltage ADC.

4.14.3 MCU Reference Schematics
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Figure 80: SOM-3000 MCU IC reference circuitry
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Figure 81: SOM-3000 MCU power supply reference circuitry
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Figure 82: SOM-3000 MCU flash connector reference circuitry
4.14.4 MCU GPIO List

28 PAO I SWIM MCU Burning

1 PA1 | RST MCU reset, Low active

2 PA2 0} UART_TX UART TX to 4G, reserved

3 PA3 | UART_RX UART RX to 4G, reserved

4 PA4 I LAN_WAKEUP_SYSTEM | ETHERNET WAKEUP SYSTEM, High pulse active, reserved
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5 PAS | BATGD_CHG rB:S:c;?\r/\éjtatus, Low: Low voltage<6V, High: normal,
12 PBO | STATUS_CHG Battery charge status, Low: Charging; High: Charge OK
13 PB1 0] EN_Main_PWR System main power enable output, High active
14 PB2 | MCU2CPU_INT1 WDI, CPU watch dog feed, High pulse active
15 PB3 | ACOK_CHG DC Input detect, High active
16 PBA o CHG_ENn rB:st:re\rl\ésharge enable, Low active (Reset Pull up),
MCU OTA upgrade STATUS output
17 PB5 0] MCU_STATUS
- High: MCU upgrading; Low: MCU normal work
18 PB6 | 4G_WAKE2MCU 4G module sleep instructions; 4G wake up host: reserved
19 PB7 | PWRON Power on key, Low pulse active
21 PCO 10 12C_SDA I12C_SDA, connect to CPU
22 PC1 | 12C_SCL 12C_SCL, connect to CPU
23 PC2 (0] MCU2CPU_INT2 MCU to CPU Interrupt: High active
0 | pes |1 [powsmveteer | Fower et MGl atrow pover o when
25 PC4 | ADC BATTERY VOLTAGE ADC INPUT
26 PC5 | 0OSC32_IN 0OSC32_IN
27 PC6 (0] 0SC32_0uT 0SC32_0uT
8 PDO 0] USB_DRVVBUS USB Host 5V output enable: High active
9 PD1 0] EN_4G_PWR 4G module power enable output: High active
10 PD2 0] MCU suspend status MCU work: High MCU suspend: Low
11 PD3 | IR_INT IR input, connect to IR receiver
12 PD4 | 4G_RI2MCU 4G output signal to wake up the host, reserved

Table 40: SOM-3000 MCU GPIO list

4.15 Button Interface

The SOM-3000 module features three buttons interface.

4.15.1 Button Signal Definition

The following table provides the definition of the Button signals that are implemented in the M.2 slot.

System Reset J2.48 SYSRSTB 1.8V I, PU | System Reset input, Low active

KPCOLO J2.52 GPI024 1.8V I, PU | Connect to firmware download key, input, Low
active

PWRON MCU pin 19 PB7 1.8V I, PU | Power on key, Low pulse active

Table 41: SOM-3000 button signal definition
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4.15.2 Button Design Notes

e Do not pull the SYSRSTB J2.48 pin High on the carrier board as it is already pulled High to 1.8V on

SOM-3000 module.
Reset Key [15,16] STM_RST  ((———R390L \ 33/X

SW3
[5,15] SYSRSTB << R393, . 33 KEY_RESET 1 @ 5
- TCD-C2KQR
ESD66 P
TLSDO5CBL Smm*3.5mm*1.7mm
SWITCH TACT
|5V 5pF

Figure 83: SOM-3000 reset button reference circuitry

e Do not pull the KPCOLO J2.52 pin High on the carrier board as it is already pulled High to 1.8V on SOM-

3000 module.
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Figure 84: SOM-3000 download button reference circuitry
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Figure 85: SOM-3000 power button reference circuitry
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4.16 Power Manage Interface

The SOM-3000 module features two power management interfaces to control the carrier board power.

4.16.1 Power Manage Signal Definition

The following table provides the definition of the power management signals that are implemented in the M.2
slot.

Pad Characteristics

Signal Name Pin # 1/0 Description
Voltage Type
EXT_3V3_ENABLE | J2.54 GPIO70 1.8V I, PD | Carrier board power enable, output, High
active, suspend off,
EXT_PMIC_EN1 J2.56 EXT_ 1.8V O, PD | Carrier board power enable, output, High
PMIC_EN1 active, suspend on

Table 42: SOM-3000 power management signal definition

4.16.2 Power Manage Design Notes

The following table describes the carrier board power control pin status.

Pin# Name Power off System Work System Suspend
J2.54 EXT_3V3_ENABLE Low High Low
J2.56 EXT_PMIC_EN1 Low High High

Table 43: SOM-3000 power management status

e The EXT_PMIC_EN1 J2.56 pin is used to keep power to devices while the SOM-3000 module is
suspended, such as USB Hub, USB to Ethernet Bridge.

e The EXT_3V3_ENABLE J2.54 pin is used to turn off power to devices when the SOM-3000 module is
suspended, such as LCD, speakers, etc.

4.17 Gas Gauge Interface

The SOM-3000 module features a Gas Gauge interface to monitor the lithium polymer battery capacity.

4.17.1 Gas Gauge Signal Definition

The following table provides the definition of the gas gauge signals that are implemented in the M.2 slot.

Pad Characteristics

Signal Name Pin # 1/0 Description
Voltage Type

BATSNS J2.25 4.2V Al 1-cell Battery voltage input

CS_P J2.23 4.2V Al Battery Gas Gauge CS_P

CS_N J2.21 4.2V Al Battery Gas Gauge CS_N

Table 44: SOM-3000 gas gauge signal definition
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4.17.2 Gas Gauge Design Notes

e The Gas gauge sensor and calculation circuit is already included by the PMU on the SOM-3000
module. If using a lithium-ion battery, an external circuit must be reserved for the battery current
sensor and single battery voltage circuit. The battery voltage must be isolated by the P Channel MOS
FET to prevent power leakage.

VPACK+ VBAT1

R631, 0/X

SM2313PSAC-TRG

D
Q58
m
Q59 1 470K R628
< -~ < EN_MAIN_PWR [5,16,19]
LMBT3904TT1G - -
o~
Figure 86: SOM-3000 battery leakage protect reference circuitry
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4 NTC_BAT ? ) R241 0/X NTC_CHG
5 VPACK-
6 1 g VPACK-1 . NTC1_BAT R242 0/X
7 s €355
ESD44
24175)-07-F3 5V, 1000pF/X  [RTL R693
5pF 50V 100K OHM 1% {
R250 0 X7R NTC
(5] s P (K N TLSDOSCBL/NX to 100K 1%
R252 NCP15WF104F03RC
0.01_0.5% V%
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Figure 87: SOM-3000 gas gauge current sense reference circuitry
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e When a dual-cell battery is used to supply power to the carrier board, a 2:1 voltage divided circuit &
voltage following circuit is required.

VBAT1
VBAT1 C750
0.1uF
R236 16V SGM8240-1AXN5G/TR
X7R Operational Amplifier
V% Bandwidth 100KHz
1M_1% 1 27~24Vcc 28uAlg
- BATSNS_AMP_V+ 3
n
. 1 BATSNS % BATSNS [5,25]
R239 C344 ' us4
[a\]
0.1uF
IM_1% |16V
X7R %
BATSNS_AMP_V- R630 . . . 1K 1%

Figure 88: 2:1 voltage divided voltage following reference circuitry
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