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Quick Start Guide

Here is a step by step guide to boot up your SMARC:

a. By default, the (Android) or (Linux OS) has been preloaded in the eMMC, (or SD
card) of the SMARC demo kit. All you have to do is

* - Connect your SMARC with TV/LCD by using an HDMI cable,

* - 0Or connect your LVDS panel by using LVDS cable if you have them

e - Connect the device with 12V power input directly.

b. To make a recovery SD card, please refer to Chapter 2.

c. To use the root/ serial port debug function, please check Chepter3.2.1 (COM1 debug
cable setup) information.

d. To boot up with an installed LVDS panel, please refer to Chapter 3.

Note: different LVDS panel will has different customization; please check with your sales.

e. For advanced users who would be building their own products, please refer to
Chapter 3~5.
f. For special requests or assistance, please contact IBASE Sales.

Copyright © 2013 IBASE Technology Inc. All Rights Reserved. 2



IBASE Technology Inc.

TABLE OF CONTENTS
(017 1ol Y s T AV [ - PN 2
SR 11 o [ 7o o 1 S 6
1.1.  IBASE SMARC Starter Kit2.........eeiiiiiiiimmmeiiiiiiiiietieiniiiinercereeiiesnreeesssasssssssseeesssasssssees 6
1.2. RM-F6DU1-SMC Hardware Specifications ........ccccceiiimuiiiiinniiiiiniiiiinieii. 7
e R = 1o - 1o R 01T o T=T Ko 9
T 0 IV =T 10
BT 0T« 4 o T s - 1 I 1 =T s o TR 11
1.6. Installing the SIMARC.......cccuiiiieeccrireieeeireeeereeeaseseennssessennsseseennsseseennsssssensssesnennsssssennsnanes 14
2. Jumper setting on the Carrier BoOQrd ................eeeeueeeeeeeeeneeeeeneeeenseeeensessesesesssessasesssasesees 15
3. SOStWAIE SELUP ....cceeeeeieeeeenieiieiiiiestiiiiissseensesssensssesssssssssssssssssssssnssssssssssssssssnnsssssssnnnns 37
3.1.  Make a RecoVery SD Card.......ccccereuiieeereenirinncreeenerenerennerenseerasessnssssssssssssessnsessnsessnssesnnnene 37
3.2. Boot on the SMARC starter Kit..........cccceeeiiiiiiiiiiiiiiiiiiiiiiininiiieinenieneeeeeeececereeseereeeseseseeesesene 39
3.3. Parameter Setting on U-DOOt.........cccuciiiimiiiiiiccrriiccrreicerreeaeeseenneeesenansesenanssesennssnssenes 40
3.3.1. Preparation (AEDUS CONSOIR) .....oii ittt e et e et e e e et e e e et b e e e eabeeeeeabeeeeeasaeeennns 40
3.3.2. Display setting command FOr ANGIOIT «..........ovueveeuieeeeeeeseeeeeeeseeeeeseeeee e eee s seeseeeesessesseseseeeseneseens 41
3.3.3. DisPlay SETEING FOr LINUX.....eeeiiiiieieiiiie e it e ettt e eeete e e eetee e e st e e e e etbe e e eeataeeesbaeeeesstaeeseasaseesassesasansseeeanns 42
4. Carrier Board DeSign GUIE ............ceeeueeeeuneeeeneereenereneseeeessereeseessssessnssssssssssnssessssssssnsesses 43
2 S - [0 Yot '@ 0 [ s [+ 1 1 1 PO USRS 43
0 S [ 111 5 (o Lol =PRI 44
4.2.1. Pl EXPrESS . iuuireirenieetiaeirairuirusisesisssrsssrsssressresssessassrassrssssssssssssssssssrsssrsssssssasssasssnsssnsses 44
T .Y . 1 | 46
R N U Y - 47
4.2.4. Parallel RGB LCD INterfaCe........cccuuevrevvueiirivennnisnsesnsssssissssssssssnssssssssssssssssssssssssnsnes 48
4.2.5.  LVDS LCD INLIfOCE ...ceuuuvveeuercirrvreniiirirnnniisnnenissssssssssssssssssssssssssssssssssssssssssssssssssnsnes 49
4.2.6.  HDMI INtErfACE......cccuuuueirreenuriirrireniiirirnnsiisinsnssssssssmssssssssssssssssssssssssssssssssssssssssssnsses 50
4.2.7. Serial Camera INTEIfOCE ........uuueeeeueereuneeeuneereenerenerereesserenseessnesensssssssesenssessnsssssnsesens 51
T - R = 1 1 1= 4 T4 52
T I - | | | o 53



SMARC Evaluation kit |GG

4.2.10. SD Card INTEIfOCE .......cccuuuuueereeeniiiieeniisieinsiiesseniiisssensissssssnsisssssnssssssssssssssssnnssnns 54
4.2.11. 125 INEEISACE........coeeaenieeeeeciirieiiiiiieiiiiesreniiiesseesisssssnsssssssnsssssssssssssssssnsssssssnnnns 55
4.2.12. ASYNCRIroNOouUS SEriQl POILS .........cccceuuuiiriveniiriiensiessienenisssisnnsisssssnsissssssssssssssssnns 56
4.2.13. CAN BUS.....uuuuueueueununssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 57
4.2.14. SPIINTEIfOCE.....ccccuuuierrennieiriiiniiiireeniiisssensiissssnnsissssesssssssssnsssssssnsssssssssssssssssnsssnns 58
4.2.15. [ Lol [ 1 (=1 5 [ =PRI 59
4.3.  Layout reCOMMENAALIONS............cceeuuiiieuririnniireeisinesorsnsisisasissssssssnssssssssssssssssssssssasessns 59
4.4. SMRC Module (RM-F6xx-SMC) Pin Out Table.............ccceeeuueeeiierrrneeeennnscssisnsnsnnennnnnnnnns 61
5. BSP User Guide (for advanced software engineer only) ...............cceeeeeeeveeeeeereeenneeeeennnnn 64
5.1.  BUilding SMARGC BSP SOUICE ......cccueeeeueeeenrereenerereseeensseseesesssssessnssessessssnsssssssssssassssnnnens 64
5.1.1.  Preparation..........ceecceeeeeesiieeiieeiioeiiseiissiesssosssosssossssssssssssssssssnsssnssssssssssssssssssssssssnnes 64
5.1.2.  INStalling TOOICAQIN .........ccuueeeeuiieeiiieriiiieririiiiiiiiiisseisisseasistnssssesssssnsssssnsssssassssnnnns 64
5.1.3.  BUIldiNG U-DOOL...........ccuueeeeeeeeenieeeeneeeenserrenerenesernsssseasesssassssnssessessssnssessnsssssnssssnnnnns 66
5.1.4.  BUIldiNG KEINEI ..........eeueeeeeeeeeeeeeeeeeenierreeeennseernsiesrasessnasessnssessessssnssessnsssssassssnnnnns 69
5.1.5. Copying u-boot, kernel to SD Card............c.eeeeueeeeereeeeneeeeeeerensereensreneseseessessasessnnnens 71
5.1.6. Copying Filesystem t0 SD CArd ..............cueeueeeeenireeeieieeniereeisiesieseesissnssessesssssassssnnnens 71
5.1.7. Booting With your SD COrd ..........ueueeeeeieeeriereeniieiiieieiieseisisiesieseesissnssessesssssassssnnnens 77
6. Appendix A-12C, GPIO, watchdog reference code Coding. ...........cc.ceveeuereeerereercereeninnnn. 78
6.1.  HOW tO US€ I2C iN LiNUX .ceeeeeurrrrriiiirrmeeenennssssiiierreemenessisiisissmsmmssmsssisisssssssssssssssssssnsses 78
6.2.  HOW t0 US€ GPIO iN LINUX .ccccuuueeriiiirreeeeeeensssiiiermeeeenessisiisissssmmsmmsssssisssssssssssssssssssneses 95
6.2.1. GPIO MAPPING LABIE .........aeaeeeeeeeeeriereeirreiiineiiieteiieteiistnsieseesessnssessnsssssesssssassssnnns 95
6.2.2.  GPIO SAMPIE COUE .......uaueeeaneeeeieeeriereiirriiieseisieteisieteasessesssseesessnsssssnsssssessssnassssnnns 95
6.2.3. How to use Watch dog in LINUX...........cccceuueeerieeusiisrnennisnsenesssssssssssssssssssssssssssssssens 96
7. Appendix B - i.MX6 CPU ball out TAbBIe............ceeueeeeenereeerereeeeereneeennserenneeennsesenssesenssssnnes 97
8. Appendix C: how to Flash the image to eMMIC.............ceeeeeeeeeeeeeneeeeeerennsereessesensesennes 104
9. IBASE SMARC RM-F6xx1-SMC series difference table .................ccovuuueeirrveueirrreveneinnen. 105
10. Appendix D —USeful liNKS..........cceeecevrereeiirieeniiirieenniisnsenenissrisnsssssssnssssssssssssssssssssnns 106

Copyright © 2013 IBASE Technology Inc. All Rights Reserved. 4



IBASE Technology Inc.

Acknowledgments

Freescale™ s a trademark of Freescale Semiconductor, Inc.
ARM°® Cortex™-A9 is a trademark of ARM Holdings, plc.

SGeT (Standardization Group for Embedded Technologies) is a technical and scientific
association with its registered office in Munich.

SMARC ("Smart Mobility ARChitecture") is a versatile small form factor computer
Module, defined by SGeT association

Android, name, logo, and other Android trademarks are property of Google Inc.

Linux, trademarks or marks include all trade and service marks and logos owned by the
Linux Foundation.

All other product names or trademarks are properties of their respective owners.


https://www.facebook.com/pages/SGET-Standardization-Group-for-Embedded-Technologies-eV/339711066111975
http://www.google.com/permissions/

SMARC Evaluation Kit _

1. Introduction

1.1. IBASE SMARC Starter Kit2

SMARC (‘Smart Mobility ARChitecture’) is a specification published by the
Standardization Group for Embedded Technologies e.V. (SGET) for Computer-on-
Modules (COMs). SMARC Computer-on-Modules are specifically designed for the
development of compact low-power systems. Generally, SMARC modules are based on
ARM processors and other low-power SoC architectures.

Measuring 82mm x 50mm, the Ibase RM-F6DU1-SMC SMARC module is integrated
with an i.MX6 Dual 800Mhz automotive grade CPU that supports 2D/3D graphic
acceleration and 1080p encode/ decode under Linux/Android BSP to allow easy OS
upgrade and short time to market.

Measuring 170mm x 170mm (Mini ITX form factor), the Ibase RP-101-SMC
(VDDIO=1.8v) carrier board is compatible with 82mm x 50mm - 82mm x 80mm standard
SMARC form factors. Engineers can choose the required embedded |0s to verify
developed software application under specified Operation System. Besides setting the
default HDMI output with O.S preload in RM-F6EDU1-SMC eMMC, IBASE can optionally
provide driver-ready 3G module, WIFI module, touch panel, cable kit, power adaptor and
accessories to speed up the evaluation cycle. ***

Copyright © 2013 IBASE Technology Inc. All Rights Reserved. 6
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1.2. RM-F6DU1-SMC Hardware Specifications

RM-F6DU1-SMC Features
* SMARC Small Form Factor (82mm x 50mm) SoM
* i.MX 6Dual 800MHz Processor
e 1080p hardware encode/decode
* OpenGLES 2.0 and OpenVG 1.1 hardware accelerators
e 1GB DDR3, 4GB eMMC on board
e 10/100/1000 MBit Ethernet
* Supports 24-bit Parallel LCD, LVDS, & HDMI
* Supports Linux 3.0, Android 4.3

Form Factor SMARC™ (82mm x 50mm)
cPU Freescale i.MX6 Dual Cortex-A9
Up to 800MHz with 512KB L2 cache
Memory 1GB DDR3 on board
4GB eMMC on board
Display Supports 18/24-bit parallel LCD & LVDS Interface
Supports HDMI Interface
Video Codec Multi-format HD1080 video Decode and Encode
Audio Interface 1%S, SPDIF
LAN 10/100/1000 Mbit/sec
uUsB 2 x USB 2.0 port & 1x USB OTG Interface
Image Capture Interface | CSl Interface for MIPI Camera
Serial 4x UART, 2x SPI Interface
Media Interface 2 x High-Speed MMC/SDIO (MMC 8-bit, SDIO 4-bit)
PCle 1x PCle Interface
GPIO 12x GPIO
12C 3x 12C / 4x 12C (SO1 Only)
CAN Bus 2x CAN2.0B
Operating Temperature | -40°C to +85°C (*Need heat-sink solution)
Board Connector MXM3.0 314 pins
Operating System Supports Linux Kernel 3.0, Android 4.3

¢ This specification is subject to change without prior notice.
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RP-101-SMC — Carrier Board Specifications

RP-101-SMC Features
* For SMARC form factor modules
e 12V DC-in, reset, power, RTC function
e Supports GB LAN, audio, USB OTG, HDMI, COM (232/422/485) @ Edge 10
* Micro SD socket, Mini-PCle with USB, SIM socket on board
e 2xisolated CAN transceiver, TTL, LVDS, HDMI, CSI-MIP| camera

Specifications

Form Factor Standard Mini-ITX (170mm x 170mm)
Edge 10 1x GB LAN

1x headphone

1x MIC

2x USB

1x USB OTG

1x HDMI

1x COM (232/422/485)

Internal Headers / 2x CAN

Connectors 1x parallel LCD

1x Single CH, 18/24 bit LVDS

1x LCD DDC (I12C)

1x LCD backlight power control header
1x CSI-MIPI

2x USB 2.0

8x GPIO

1x 2COM ports header

1x debug port

1x Mini-PCle with USB

1x SIM socket

1x speaker Out
1x micro-SD
Jumpers, Switch & 1x boot select switch (SD/ eMMC)
Buttons 1x reset button, 1x power button, 1x GPI button

1x (232/422/485 Selection) jumper
1x backlight power (5/12V) jumper

* This specification is subject to change without prior notice.

Copyright © 2013 IBASE Technology Inc. All Rights Reserved. 8
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1.3. Boards Dimension

RM-F6DU1-SMC Dimensions
82mm x 50mm Module Outline
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1.4. 1/0 View ***

Item Connector Item Connector
1 10/100/1000 LAN 5 HDMI Type A
2 Audio Jack 6 RS232/422/485
3 USB OTG 7
4 USB Type A 8

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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1.5. Optional Items
If you have further request for option items, please contact iBASE sales.

3G Solution Description
27U 202 Wireless; 3.75G UMTS/HSPA [ZU202] RoHS
(AOO8WIRELESS00520P)
2U 200 Wireless; 3.75G UMTS/HSPA & GPS module
[zU200] RoHS (AOO8WIRELESS00511P)
Cable Cable; Antenna-2 30CM P 2pcs (C501ANT0200300000P)
Antenna Antenna; 3G, P, 2pcs (AO55ANT0921Q2P000P)

COM Port Cable

Description

Cable; for internal 3x COM ports box header

COM & debug COM 1 for debug console:
. C501PK19100204000P

cable - User can make your own debug cable too by checking

Ch3.2.1 and CN15 connector.
Power & LCD Description
Adaptor 12V, Power Adaptor AO05PS060WFSP0101P
LCD 10 inch. 1280 x 800 LCD A003LCD0101010300
LCD cable. LCD312 Cable C501LCD3120302000P
BT solution Description
BSLIM2 A10 BLUETOOTH 4.0 BOARD AO008BTBSLIM201000P
Cable kit Description

iBASE
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USB-29 (C501USB2908303000P): USB 2.0 (USB1)
EXT-458 (C501EXT4580301000P): Audio Speaker - ’\

(CN14) . |
EXT-459 (C501EXTA590301000P): RS232 (CN15) w
EXT-460 (C501EXT4600301000P): LCD DDC ‘
DATA/CLK (CN6) {
o carrier board | EXT-461 (CS01EXT4610301000P): Touch (CN13) ‘” w
I |
EXT-462 (C501EXT4620301000P): SPI (CN7) &.l | "
EXT-463 (C501EXT4630301000P): GPIO (CN5) J

EXT-464 (C501EXT4640301000P): CAN Bus (J2, J4) | I

Others:
500MegapixeHMHPHCamera—
{AD033MODULES200000P):-{13)

RM-F6DU1-SMC Heat spread reference (PN : HO51HSRMF6DU1B10AP)
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RM-F6501-SMC Heat spread reference (PN : HO51HSRMF6501B100P)

2 o 25 le' r - EI
e — e
2 Al as O o
_ [ = e el =
)
"4 &
" » O
J . &
2 " ‘

/ 28. 41
2245 —— D | 1oseami ]

—21. 3]

F— 16. 56
/ 4 15. 85

&

'¥ 8. 66
0. 85
) — 1
&
Q\\"
o - o @ D D N
o = oo o0 =] oo
Py — O e D
- n <o <o

RM-F6DU1-SMC/RM-F6501-SMC Heat Sink reference: PN (HO51HSRMF6DU1BAOAP)
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1.6. Installing the SMARC

The MXM3.0 connector on RP-101-SMC supports the SMARC form factor (82mm x
50mm and 82mm x 70mm).

To install SMARC modules to the MXM slot on the board, please perform the
following steps:

* Hold the SMARC module so that the golden fingers of the SMARC module
aligned with the MXM connector.

*  Gently push the SMARC module to the MXM connector in 45 degree angle
position until the golden finger of SMARC completely touch the bottom of the
slot.

*  Gently press the SMARC module down and fix it with four screws.

Copyright © 2013 IBASE Technology Inc. All Rights Reserved. 14
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2. Jumper setting on the Carrier Board

[Important] Please check the jumpers, DIP, buttons and switches on RP-101-
SMC before doing the panel connection and boot up.
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Connectors on RP101

SMARC Evaluation Kit

CN1 DC Power Jack

CN2 Power Management pin header

CN4 Charger Power Management GPIO pin header
CN5 GPIO Connector

CN6 LCD DDC CLK/DATA channel Connector

CN7 SPI pin header

CN8 TTL LCD Connector

CN9 LVDS Connector

CN10 LCD Backlight Power/Control Connector
CN11 Micro SD card Socket

CN12 4-wires Resistive Touch Connector

CN13 12C Connector

CN14 Audio Speaker Out Connector

CN15 RS232 (COM1/COM2/COM5) Connector
CN16 LAN RJ45 Connector

CN17 RS232/422/485 Edge Connector

CN18 Audio Edge Phone Jack

CN20 HDMI Edge Connector

CN21 OTG mini-USB Edge Receptacle

CN23 SATA Connector

J2 CAN Bus Connector

J4 CAN Bus Connector

J5 SATA power Connector

17 LCD VDD voltage select jumper

18 LCD Backlight voltage select jumper

19 mPCle socket

J10 SIM card socket

J11 RESET Connector

J12 CAN bus 1 Terminator jumper

J13 CAN bus 2 Terminator jumper

J14 CAN bus 1 Terminator jumper

J15 CAN bus 2 Terminator jumper

J16 USB Connector

117 MCU Programming Connector (Internal Debug Only)
J18 S/PDIF Connector

J19 USB Connector

JP1 SMARC Socket

JP3 CN17 RS232/422/485 setting jumper

JP4 Edge 422/485 Terminator jumper

JP5

JP6 SMARC signal enable jumper (Internal Debug Only)
JP8 Power management control/status connector
JP9 J16 USB connector voltage selector jumper
JP10 SMART Battery Connector (Internal debug only)
JP11 CSI Connector

JP12 J19 USB connector voltage selector jumper

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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SW1 Power button

SW2 Reset button

SW3 SMARC boot device selector
Sw4 GPI0_11 tach switch (CN5)

iBASE

17



SMARC Evaluation Kit

5;(2)20 @ @ @ |||||| w u Oi@io

i JPTO N 8
CN13 I E
J18

02 @ @

JP11
= N
J5 E -

o J1om
%@ e k]
5 C /A
f! | A I CNomes  J 13"
s ICN5 J15m

CN23 JP1 e mSJwg
[I[[]]]
(;|N|7 ||||||||:i J 7 OO0 E@;:\
] - 1
%i fo CN8 O »m
CNWQJWSB I )
= J9 o
LB e
O e Jhom CN15g

[ACN14 J16f| mips @

o008 )oooo W JP4 555

OO QO 00000 .Z%%TO.. D @ O lOoOoOoOo OOOOO

e WS el

CN16 g CN21cnzo ussz LU

@

CNT17/

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.

J2

J4

SW1

SW2

SW4
JB
CN10

18



IBASE Technology Inc.

iBASE

19



SMARC Evaluation Kit

46 &
- C
O <t 00 N
™~ 00

JZ

Ub

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.

U3

J9Y

20



IBASE Technology Inc.

IBASE

21



SMARC Evaluation Kit _

RM-F6DU1-SMC

J1: MCU JTAG, internal debug only

Pin # | Signal Name

1 +3.3V_SB
+3.3V_SB

+3.3V_SB

SBWTCK

SBWTDIO
GND

o O M W[ N

J2 : VDDIO PIN1,2 OPEN, for VDDIO=3.3V carrier board
PIN1,2 SHORT, for VDDIO=1.8V carrier board

Pin # | Signal Name
1 |VDD_IO_SEL#
2 GND

*note:
RM-F6501-SMC supports VDDIO=3.3V only;

RM-F6SDU1-SMC supports VDDIO=1.8V / 3.3V by jumper.

Copyright © 2013 IBASE Technology Inc. All Rights Reserved. 22
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RP-101-SMC
JP3: Setting Jumper for CN17 (RS232/422/485)

5
5

a a a

o a o
MODE Jumper Setting
RS232 2-4, 3-5 Shorted (Default)
RS422 3-5, 4-6 Shorted
RS485 1-3, 4-6 Shorted

J7: LCD_VDD Select

L
LCD_VDD Jumper Setting
3.3V 2-3 Shorted (Default)
5V 1-2 Shorted
iIBASE
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J8: BKLT_PWM Select

BKLT _PWM Jumper Setting
3.3V 2-3 Shorted (Default)
5V 1-2 Shorted

SW3: Boot Select

SMARC Evaluation Kit

Boot Source SW3_PIN1 SW3_PIN2 SW3_PIN3 SW3_PIN4
Carrier SATA 1 1 1
Carrier SD 0 1 1
Carrier
eMMC 1 0 1 X
Module
eMMC 1 0 0 X

CN1: DC Power Jack

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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%

SW1: Power Button

Pin # | Signal Name
1 SPKL+
2 SPKL-
3 GND
4 SPKR-
5 SPKR+

IBASE



CN15: RS232 x 3 (DF11-12S-PA66H)

12

Signal Pin | Pin | Signal

Name # # Name
+5V 1 2 TX1
TX5 3 4 RX1
RTS5# 5 6 GND
RX5 7 8 TX2
CTS5# 9 10 RX2
GND 11 12 GND

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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CN17: RS232/422/485

: |
{

o}

Q

o o]
(0}

(©)

Pin # RS232 RS422 RS485
1 DCD TXD- D-
2 RXD TXD+ D+
3 TXD RXD+
4 DTR RXD-

5 GND
6 DSR
7 RTS
8 CTS
9

iBASE
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CN9: LVDS (DF13-20DP-1.25V)

Signal Name | Pin ( Pin | Signal Name
# #

TXO0+ 1 2 TXO-
GND 3 4 GND
TX1+ 5 6 TX1-
GND 7 8 VDD
TX3+ 9 10 TX3-
TX2+ 11 12 TX2-
GND 13 14 GND
TXC+ 15 16 TXC-
BKLT_PWM 17 18 VDD

BKLT_VCC 19 | 20 BKLT_VCC

CN210: LCD Backlight Power/Control (E-CALL 0110-161-040)

Signal Name
1 BKLT_VCC
BKLT_EN

2
3 BKLT_PWM
4 GND

Copyright © 2013 IBASE Technology Inc. All Rights Reserved. 28
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CN6: LCD DDC CLK/DATA (Molex 53398-0471)

s

Signal Name

1 +5V

12C_SCL

2
3 12C_SDA
4 GND

CN7: SPI (E-CALL 0196-01-251-140)

NSNS NN

R e e e

eEn o>
E.ﬂ ﬂ.E
e=En o>
=0 o
=0 opP
=0 opP

meEna BoN

Signal Name | Pin ( Pin | Signal Name
# #
+3.3V 1 2 +3.3V
NC 3 4 NC
SPI1_CS1# 5 6 SPI2_CS1#
SPI1_MISO 7 8 SPI2_MISO
SPI1_CLK 9 10 SPI2_CLK
SPI1_MOSI 11 12 SPI12_MOSI
GND 13 14 GND
IBASE
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JP11: CSI (PANASONIC_AXT530124)

Signal Name | Pin ( Pin | Signal Name
# #
Reserve 1 2 GND
+2.8V 3 4 GND_CSI
+2.8V 5 6 GND
SCL 7 8 SDA
RESET 9 10 NC
GND 11 12 GND
NC 13 14 GND
GND 15 16 D1+
D1- 17 18 GND
CLKO+ 19 20 CLKO-
GND 21 22 DO+
DO- 23 24 GND
MCLK 25 26 GND
NC 27 28 +1.8V
GND 29 30 NC

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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J2,J4: CAN BUS (E-CALL 0110-2620040)

Pin # | Signal Name
1 CANH
2 GND_ISO
3 CANL
4 GND_SHIELD

USB (J16)(J19): USB x 2 (E-CALL_0110-161-050)

B
HQOOOEE- .

(©)

Signal Name | Pin
#
+5V 1
USB1_D- 2
USB1 D+ 3
GND 4~5

iBASE
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CN5: GPIO (E-CALL 0196-01-200-120)

Signal Name Pin # || Pin # | Signal Name
+3.3V 1 2 GPIO3
GPIO1 3 4 GPIO7
GPIO5 5 6 GPIO9 / MIC

Detect
GPIOS8 7 8 RESET#
GPIO10 9 10 WDOG#
/ Headphone
Detect
GPIO11/SW4 11 12 GND

CN4: Charger Power Management GPIO (E-CALL_0195-01-200-030)(Reserve)

Signal Name Pin #
CHARGING# 1
CHARGER_PRSNT# 2
BATLOW# 3

Copyright © 2013 IBASE Technology Inc. All Rights Reserved. 32
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CN2: Power Management 2.0mm pin header (E-CALL_0195-01-200-040)(Reserve)

I
[ |
i

I

o]

Q

¢ el
o

Signal Name Pin #
Carrier_PWR_ON 1
Carrier_STBY#

2
Carrier_LID# 3
Carrier_SLEEP# 4

iBASE
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J17: MCU Programming box header (TECHBEST 01024062008-L) internal debug only.

H

]

[e]

(el

- e
(©)

Signal Name Pin #
+3.3V 1
NC

2

NC 3
TCK 4
5

6

TDIO
GND

Copyright © 2013 IBASE Technology Inc. All Rights Reserved. 34
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JP10: Optional Smart Battery Header (E-CALL_0110-071-060) internal debug only.

H

i

[e]

(el

- e
(©)

Signal Name Pin #

Power 1

NC

2

SCL 3
SDA 4
5

6

GND
NC

iBASE
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CN13: 12C box header (TECHBEST_WT02M-30002-06132)

H

i

[e]

(el

- e
(©)

Signal Name Pin #

Power 1.8V 1

SDA
SCL

Reserve

Reserve

GND

o O B~ WO N

J18 SPDIF Out (TAKE WING_TWO-584BD-5ATOUK)

B
“600095-5- .

(©)
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3. Software Setup

Users who has Ibase standard image file can refer to this chapter to prepare your own
boot-up SD card. Ibase provides HDMI / LVDS output environment by default to let you
prepare the software application pre-development easily under Linux / Android platform.

3.1. Make a Recovery SD Card
Preparing your Recovery SD card help to install the Linux/ Android image into eMMC

Please download the Recovery SD card’s image by FTP in advance.
Host: 219.87.145.180 port: 21

User: bsp

Password: (please check with your sales)

In order to use the evaluation kit, you will need to install an Operating System (OS) onto
onboard eMMC by recovery SD card. An Operating System is the set of basic programs
and utilities that allow your computer to run.

These instructions will guide you through installing a recovery program on your SD card

that will allow you to easily install different OS’s and to recover your card when needed.

1. Insert an SD card that is 4GB or greater in size into your computer
2. Format the SD card

i. Download the SD Association's Formatting Tool (sb card Formatter 4.0 ) from
https://www.sdcard.org/downloads/formatter_4/eula_windows/
ii. Install and run the Formatting Tool on your machine
iii. Set "FORMAT SIZE ADJUSTMENT" option to "ON" in the "Options" menu
iv. Check that the SD card you inserted matches the one selected by the Tool
v. Click the “Format” button

3. Download the target operating system image from the DVD/ or FTP

(Descripted in previous page)
4. Download the Win32Disklmager from
http://sourceforge.net/projects/win32diskimager/ and use it to restore the target

operating system.

iBASE 37
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=T
~lmage Fis J-Device
[ =
Copy | ™| MD5 Hash:

er

|

Version: 09 Cowel | Rei [ Wik | Edt

Waiting for a tack i

SMARC Evaluation Kit

And then, flash the Android/ Linux image into your SD card in your PC (Windows).

6. Please check the DIP switch and make sure it can boot from SD Card.

(See 3.2 Boot on the SMARC starter kit )

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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3.2. Boot on the SMARC starter kit

Please double check the Boot device selection before power on.

SW3: Boot Select

Boot Source SW3_PIN1 |SW3_PIN2 |SW3_PIN3 |SW3_PIN4 ([ Linux node name | Android node name
Carrier SD 0 1 1 X
Module eMMC 1 0 0 X
Note: 1: Switch On ; 0: Switch Off

Insert the SD card/MicroSD into motherboard, make sure the HDMI panel is

connected, and connect the power supply to boot up the system.

Recovery program on your SD card will execute automatically. The eMMC on

SMARC will be format, and OS will be installed while the progress bar shows

“100%” complete.

Remove the power, and the recovery SD. Remember to set the boot source from
module eMMC.

Boot Source

SW3_PIN1

SW3_PIN2

SW3_PIN3

SW3_PIN4

Linux node name

Android node name

Carrier SD

0

1

1

X

Module eMMC

1

0

0

X

4.

Connect the power and boot up SMARC, you will see the Linux/ Android boot up

pages.

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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3.3. Parameter Setting on U-boot

We provide HDMI output and (10.1 “ Onation LVDS Panel output command example)
for SMARC starter kit. If you have any other LVDS/ TTL panel need to be customized,
please contact Ibase sales or FAE staff.

3.3.1. Preparation (debug console)

i We set the COM1 (Tx1, Rx1) as default debug port, please double check it can be
connect to (RX, Tx) of your PC environment.
ii. set 115200 bps (8n1, no flow control) in Windows terminal ( for example

Putty.exe)
iii. When booting the system, you can press “Enter” to stop auto boot and modify

your environment.

(Note: Users who are not sure the COM connection, please double check your
SMARC.COM1.Tx1 connect to PC.COM.Rx ; SMARC.COM1.Rx1 to PC.COM.Tx)

CN15: RS232 x 3 (DF11-12S-PAG6H)

1 [ 12
1 2
Signal Name | Pin# || Pin# | Signal Name
+5V 1 2 TX1
TX5 3 4 RX1
RTS5# 5 6 GND
RX5 7 8 TX2
CTS5# 9 10 RX2
GND 11 12 GND

Note:
The COM1 is map to ttymxcO device node under Linux& android.
The COM2 is map to ttymxcl device node under Linux& android.

The COMS5 is map to ttymxc4 device node under Linux& android.
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3.3.2. Display setting command For Android
Select boot device:

MX6SDL SABREDS U-BOOT > setenv bootcmd “booti mmcX”

Where mmcX =1, means boot from Carrier’s SD card.

Where mmcX =2, means boot from SMARC module’s eMMC device.

Command to set HDMI+0OT101 LVDS panel:

setenv bootargs 'console=ttymxc0,115200 androidboot.console=ttymxc0O
androidboot.hardware=freescale init=/init [do_active=on vmalloc=400M
video=mxcfb0:dev=Idb,0T101-XGA,bpp=32 Idb=sep0 video=mxcfb1:dev=hdmi,1280x720M @60
video=mxcfb2:off fomem=15M,28M'

Command to set 0T101 10.1” LVDS panel:

setenv bootargs ‘console=ttymxc0,115200 androidboot.console=ttymxcO
androidboot.hardware=freescale init=/init Ido_active=on vmalloc=400M
video=mxcfb0:dev=Idb,0T101-XGA,bpp=32 Idb=sep0 video=mxcfb1:off video=mxcfb2:off
fomem=15M"

Command to set HDMI output:

setenv bootargs ‘console=ttymxc0,115200 androidboot.console=ttymxcO
androidboot.hardware=freescale init=/init [do_active=on vmalloc=400M
video=mxcfb0:dev=hdmi,1280x720M @60 video=mxcfb1:off video=mxcfb2:off fomem=28M'

( please also save the environment and reboot by following command)

MX6SDL SABREDS U-BOOT > saveenv
MX6SDL SABREDS U-BOOT > boot

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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3.3.3. Display setting for Linux

Command to set 0T101 10.1” Panel:

setenv bootargs_mmc 'setenv bootargs S{bootargs} root=/dev/mmcblkOp1 rootwait Ido_active=on
rw video=mxcfb0:dev=Idb,0T101-XGA,if=RGB666 Idb=sep0 rootfstype=ext4'

Command to set HDMI output:

setenv bootargs_mmoc 'setenv bootargs S{bootargs} root=/dev/mmcblkOp1 rootwait Ido_active=on
rw video=mxcfb0:dev=hdmi,1280x720M @60 fomem=28M rootfstype=ext4'

Command to Set the boot device

‘ Carrier SD: root=/dev/mmcblklpl

Note: (remember to save the environment and reboot by following command)

MX6SDL SABREDS U-BOOT > saveenv
MX6SDL SABREDS U-BOOT > boot
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4. Carrier Board Design Guide

This Chapter mainly for advanced EE to create your own carrier boards (or products), layout suggestion
can be found inside also. for RP-101-SMC carrier board design schematic file. Please contact your sales
in advance.

4.1. Block Diagram

DDR3
1GByte ‘

Freescale | CSI x1

ULP-COM
i.MX6 LVDS Golden Finger
L SHDMI
Processor | . .icp
k> USB_OTG
uUsB USB_HUB | ,yspx2«—
UPD720114
«———>SD2/ SDIO
SD3 ﬁrfo1FE3B/4GB

«———>SD4/ eMMC

e SRGMII < PHY . = ,GB LAN—
AR8031

«—— s CAN x2
«—— 5 UART x4
«—— s PCIe x1

«——> SATA x1 (pual/Quad)
«——— I2C x4
«—— SPI x2

«———> SPDIF x1
«——>I2S x1
«— Watch_DOG x1
«—— GPIO x12

5 Boot select — CPLD
MAX3064
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4.2. Interfaces

4.2.1. PCI Express

PCle Signals

Type Power Rail Description

PCle Differential PCle reference clock output

PCle

PCle Differential PCle transmit data pair

PCle

PCle Differential PCle receive data pair

PCle

CMOS 3.3V PCle wake up signal

CMOS 3.3V PCle reset output

oD 3.3V 12C interface data, some PICe device need SMB interface for
special configuration

oD 3.3V 12C interface clock, some PICe device need SMB interface for
special configuration

Pin Signal Name
P83 PCIE_CLK1P
P84 PCIE_CLK1N
P89  PCIE_TXP
P90 PCIE_TXM
P86 PCIE_RXP
P87 PCIE_RXM
S146  PCIE_WAKE#
P75 PCIE_RST#
S49 12C4_SDA

O~ T - o000 0oIxX
o

=
o

o

S48 12C4_SCL

Reference Schematic

+3.3v_vee
co1 0.1UE/25VI4
» +33v_vee Co3 41 01UE/BVe
| Focon 71 g Gt o
433V.VCC 13 PCIE WAKE#  <K————3 WAKE# v 1 ’jj +1.5.vee —— bl e
5 %—5 RSVDL GND7 5 L
R pp 208 %— rsvo2 +1.5V_1 O PWR
—a A ClkREQY  RSVDI3 [T UMV BATE
e —ce— R (oY RSVD14 17— Giv CIK
L seoecikin  p——7r] ReFoLc RSVD15 [-T—OiMRST +15.vcC
13 POECLKIP $5—— T3 |REFCLKs  RSVDI6 |rg——gmooT 5 o
GND2 RSVDI17 [~ css 4.7UFIL6VI6 WIN WING_WSCD-06ACP1U4
= KE. s - 4. TUE[16V/6
X1 RsvD3 GNDs +a.3v_vee
A cez 0.1UE/25VI4 UM DATA 6 3 umck
%1 RSVD4 RSVD18 77X ) Cao 0 TUF/5via UM VPP o UM RST
GND3 PERST# |77 PCIERSTH 13| — 15.vce SB0—RiREEe VPP RESET UIN-PWR
L 13 PCIE_RXM PER_NO +3V_AUX |25 = ° ! GND vee f——
= 1 e FERp b i
GNDa 415v2 (35
= GNDS SwB_CLk [gr—————K 12cascL 813
s 13 PCIE TXM PETNO  SMB_DATA >3 12047SDA 8,13
13 PCIET® PET PO GND10
N6 UsE_D- ¥ DOWN_USB_PA2- 13 L
== “a.av_vee ] Rsvos USB D+ 55 DOWN_USB PA2+ 13 =
- S [T RSV GND11 27— TEWWAR
RSVD7  LED_WWANY [T —TEBWiANE — .1s.vee
RSVDS  LED_WLAN# [-5—TESWRANE § o waav_vee
=4 X—{RSVDS  LED WPAN# ]
- X-ag RSVD L5V LED WWANE  Ro0 ., 3304 Lepa© A_LTST.CI00KGKT GRN
5T RSVDIL GNDL2 TED WLAN? __RB9_av o\ 33010 €03 7 rerciookckT RN
e e RNVeC = TED WPANE__RE8 /v 330/4 557 [ LTSTCISOKGKT GRN
X——1 GND GND [—X vy

*Notice* : SMARC PINS48~PINS49 are 12C4, which is activated in RM-F650-SMC and RM-F6DU1-SMC
module only. Users who need to adopt I12C in RM-F6DU-SMC or RM-F6QD-SMC, please connect it from
12C1~12C3 in the carrier board.

548 # 12C4_SCL ( Enable in i.MX6 Solo "
and i.MX6 Dual-Lite only)+
549 & 12C4_SDA( Enable in i.MX6 Solo "
and i.MX6 Dual-Lite only)+
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4.2.2.

SATAII

SATAII Signals

SMARC Evaluation Kit

Pin Signal Name 1/0 Type Power Rail Description
P48 SATA_TP (6} SATA SATA transmit data positive
P49 SATA_TN (0] SATA SATA transmit data negative
P51 SATA_RP | SATA SATA receive data positive
P52 SATA_RN | SATA SATA receive data negative
Reference Schematic
+3.3V_VCC cN22
‘T o5 JMINNING WATB-22DL1P3U
| ] ] EER A omm— i Lo st
C140 C141 C142 . S5 GNDO [&7
‘|’ 0.1UF/25V/4 ]’ 0.1UF/25V/4 ]’ 0.1UF/25V/4 +3.3V_VCC 13 SATA_RXN éé—ggo RX# GND1 57
o 13 SATA_RXP | RX GND2
mE ' B vees o 5
- 11 VvCC3_1 GND3 [p5
+5V_VCC vCce3_2 GND4 [P5
p7 GND5
[ P8 | VCC5_0
+5V_VCC l Pg—{ VCC5_1 GND6 Eig
o I_Dj; VCC5_2 GND7
+12v_vCcC RS8 +12V65ATA | RESVE \eo H1
Short PAD6 ] P veciz o NG 2
C139 c138 _— PT5| VCC12_1
0.1UF/25V/4 0.1UF/25V/4 J VvCCi12_2
c137
lo,luwzsvm
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4.2.3. USB
Signals

Pin Signal Name 1/0 Type Power Rail Description

P65 DOWN_USB_PA1+ /O usB Positive differential USB host signal
P66 DOWN_USB_PA1- 1I/O USB Negative differential USB host signal
P67 H2_USB_OC#1 1/0 oD 3.3V Over current input signal

Pin Signal Name 1/0 Type Power Rail Description

P69 DOWN_USB_PA2+ 1/O UsB Positive differential USB host signal
P70 DOWN_USB_PA2- I/O UsB Negative differential USB host signal
P71 H2_USB_OC#2 1/0 oD 3.3V Over current input signal

Pin Signal Name 1/0 Type Power Rail Description

P60 USB_OTG_DP 1/0 usB Positive differential USB host signal
P61 USB_OTG_DN 1/0 USB Negative differential USB host signal
P62 USB_OTG_OC# 1/0 oD 3.3V Over current input signal

P63 USB_OTG_VBUS (0] SATA 5V SATA transmit data negative

P64 USB_OTG_ID | SATA 3.3V SATA receive data positive

Reference Schematic ( USB2.0 schematic)

ESD6
6-4/X
~ o +5V_VBUS1
EC6 UsBL CN DN 1 | [P PM| 6 use2 cN DN o
100UF/16V/6.3X7 +5V_VBUSL ~ I~
o 2 [ [P P s
M UsBL ~
HRS_DF11-8DP-2DSA(08) = usBL cN DP__ 3 | TP PH| 4 use2 cn DP
= 1 2 N N1
USB1 CN_DN 7z USB2 CN_DP PP
USBL_CN_DP 5 3 USB2 CN DN_ =
7 8
= =]
) +SV_VBUS2  gc7 DOWN _USB PAL- 4 3 USB1 CN_DN
Q 100UF/16V/6.3X7 DOWN_USB_PAL+ USBL_CN_DP
¥
S _K — ] A(,[WFZTTE]—QOO—ZP
= LM8
DOWN_USB_PA2- 4 3 USB2 CN_DN
DOWN_USB_PAZ* L USB2_CN_DP
A -900-2P
LMY
+12v_vcc
o
R133
Uss_oTe_veus QU6 ormese | *SVVEC 50T6NCE  FoNzIN 474 -
‘f o S “’ ‘i N 5 FB_80 ohm_2A ;
o +5v_OTG
R106 ci3 1 cizr c134 esod
1DK/\//4 1UF/16vI4 T 4.7UF/16VI6 0.1UF/10V/4 }E PGB1010603NR
+3.3v_vCC =
o Q17 +3.3V_vee
% 2N7002 Q20 o GND_CASE_U
2N7002 G USB_OTG_ID _ 4.7K/4. R132 t Il e
M7 ——~ | CN21
= L ACM2012-900-2P E] || FOXCONN_UHS1543-CS7-7F
13 USB_OTG DN <X ool OTG CN DN 2 v
13 USBOTG DP << P o16 N DP 3 .
4
13 USB_OTG_ID
+5v_vee vis +5_0TG_vee 5
o o @
5 [ R ‘ )
[ -
out FB21 g &
2 L FB_80 ohm_2A
GND TC1
) - &= 3 USB_OTG_OC# 100UF/6.3V/B2 L R109 . 10066
13 USB_ OTG ocH  (OH—USBOTE.0CH 4 | B svacealx = 7,&..@
= = owe onon 1 | PPt ls +5_0TG_VCC \78ND7CASE7U =
| Q
2 larigin
Bf
% ote enop 3 | [P ﬁ__g(
& [
Bt
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4.2.4. Parallel RGB LCD Interface

Parallel RGB LCD Signals

SMARC Evaluation Kit

Pin Signal Name 1/0 Type Power Rail Description
S93 LCD_DATO o CMOS 3.3V 8 bit Blue color data - 18 bit display implementations
S94 LCD_DAT1 0 CMOS 3.3V leave the two LS bits (DO, D1) not connected
S95 LCD_DAT2 o CMOS 3.3V
S96 LCD_DAT3 (0] CMOS 3.3V
S97 LCD_DAT4 (0] CMOS 3.3V
S98 LCD_DAT5 (0} CMOS 3.3V
S99 LCD_DAT6 o CMOS 3.3V
S100 LCD_DAT7 (0] CMOS 3.3V
S102 LCD_DAT8 [0} CMOS 3.3V 8 bit Green color data - 18 bit display implementations
S103  LCD_DAT9 0 CMOS 3.3V leave the two LS bits (D8, D9) not connected
S104 LCD_DAT10 [0} CMOS 3.3V
S105 LCD_DAT11 (0] CMOS 3.3V
S106 LCD_DAT12 o CMOS 3.3V
S107 LCD_DAT13 (0] CMOS 3.3V
S108 LCD_DAT14 [0} CMOS 3.3V
S109 LCD_DAT15 (0} CMOS 3.3V
S111 LCD_DAT16 0 CMOS 3.3V 8 bit Red color data - 18 bit display implementations
S112 LCD_DAT17 0 CMOS 3.3V leave the two LS bits (D16, D17) not connected
S113 LCD_DAT18 o CMOS 3.3V
S114  LCD_DAT19 (0} CMOS 3.3V
S115 LCD_DAT20 [0} CMOS 3.3V
S116 LCD_DAT21 (0} CMOS 3.3V
S117 LCD_DAT22 o CMOS 3.3v
S118 LCD_DAT23 (0] CMOS 3.3V
S120 LCD_DE o CMOS 3.3v Data Enable
S123  LCD_CLK (0} CMOS 3.3V Pixel Clock
S$121 LCD_HSYNC (0] CMOS 3.3V Horizontal Sync
S122  LCD_VSYNC 0} CMOS 3.3V Vertical Sync
S127 LCD_BKLT_EN o CMOS 3.3V Backlight Enable
S141 LCD_BKLT_PWM (0] CMOS 3.3V Display backlight PWM control
S133 LCD_PWR_EN (6] CMOS 3.3V LCD Power Enable
S140 12C3_SDA 1/0 oD 3.3V 12C data, to read LCD display EDID EEPROMs
S139  12C3_SCL (0] oD 3.3V 12C Clock, to read LCD display EDID EEPROMSs
Reference Schematic
Leo.vo0 ]J;;z s Leo_voD
rew Gl
i 02 ¢ I d v £ wcopatr 13 =
il 13 teooans ——————boory  RypoglE———————ico pamio 13
| 9 ommee Rss - 2 posf
s ] 13 Lco_oATZ2 = worl22 Loo_pATzs 13
M 2t FI C N T o Lo, o i S
I < tos L 1 oo oan2 2 ) 2
13 LCD_DATIA >% Poiace) G701 %(lcnjmns 13
sy VGRS G v FD iy
e VOGN S oot E D
i I S —
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4.2.5. LVDS LCD Interface

LVDS LCD Signals

Pin Signal Name 1/0 Type Power Rail Description
S134  LVDSO_CLK_P (6} LVDS LVDS clock
S135  LVDSO_CLK_N (0] LVDS
S125 LVDSO_TX0_P (0] LVDS LVDS data lane 0
S126  LVDSO_TXO0_N o LVDS
S128 LVDSO_TX1_P (6} LVDS LVDS data lane 1
S$129  LVDSO_TX1_N (0] LVDS
S131  LVDSO_TX2_P (6} LVDS LVDS data lane 2
S132  LVDSO_TX2_N o LVDS
S137 LVDSO_TX3_P (0] LVDS LVDS data lane 3
S138 LVDSO_TX3_N o LVDS
S142 LCD_DUAL_PCK O LVDS Pixel clock to support dual channel parallel and LVDS
implementations
Reference Schematic
LM5 cN9
1ArsmzL_mle-Zgoo-zp s 0 HRS_DF13-20DP-1.25V(95)
13 LvDS0 TX0 P g T T3 VDS TX0- LVDS_TX0+ 1 2 LVDS_TX0-
13 LVDSO_TX0_N O 1 2P LCD_VDD
L J VDS _TXIF %g g g :é VDS XL % 5
]/.L\’g:/lZOlZH-ZQOO-ZP VDS _Tar 122 ; lg :ig VDS G-
13 LVDSO_TXL_P wuuy LVDS T)(lj» LVDS_TX2+ 9 11 Lp LVDS_TX2-
13 LVDSO_TXL_N g 2 [va\][] : RUENE L \é\_II_ESPV(\Z/LK+ go g 13 ;ig VD5 _CIK- 'j?’
M2 - = 19917 18 P7o
ACM20121:900-2P 19 20p BK'-%VCC
1 ypseper R | 5
LM3
poweoizesooze
: tzgggig:z g ; i] : — EIGALL 019501200020
}giAZOlZHéQOO I 13 LCD_DUAL_PCK 1
1 s e R B <
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4.2.6. HDMI Interface

SMARC Evaluation Kit

HDMI Signals
Pin Signal Name 1/0 Type Power Rail Description
P101  HDMI_CLKP (6} TMDS HDMI clock
P102 HDMI_CLKM o TMDS
P98 HDMI_DOP (0] TMDS HDMI data lane O
P99 HDMI_DOM o TMDS
P95 HDMI_D1P (6} TMDS HDMI data lane 1
P96 HDMI_D1M [0} TMDS
P92 HDMI_D2P (6} TMDS HDMI data lane 2
P93 HDMI_D2M o TMDS
P105 HDMI_DDC CLK O oD 3.3V 12C clock
P106 HDMI_DDC_DATA 1/O oD 3.3V 12C data
P104 HDMI_HPD | CMOS 3.3v HDMI Hot Plug Detect input
P107 HDMI_CEC_IN 1/0 oD 3.3V HDMI Consumer Electronics Control

Reference Schematic
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4.2.7. Serial Camera Interface

Serial Camera Signals

Pin Signal Name 1/0 Type Power Rail Description
S8 CSI_CLKOP LVDS D-PHY CSl clock
S9 CSI_CLKOM LVDS D-PHY

|
|
S11 CSI_DOP | LVDS D-PHY CSl data lane 0
|
|
|

S12 CSI_DOM LVDS D-PHY

S14 CSI_D1P LVDS D-PHY CSl data lane 1

S15 CSI_D1M LVDS D-PHY

S6 CSI_MCLK (0] CMOS 3.3V Master clock output for CSI camera
S5 12C2_CLK o oD 3.3V 12C clock

S7 12C2_SDA 1/0 oD 3.3V 12C data

P108 CAMO_PWR# ] CMOS 3.3V Camera Power Enable

P110 CAMO_RST# (0] CMOS 3.3V Camera Reset

Reference Schematic

J3

TECHBEST_7080K-F24N-24R
+1.8V_VCC  +2.8V_VCC
(o] (o]

24
VCM_GND
VCM_VDD(2.8V)
@—IB4 7 FREX
+3.3V_VCC +1.8V_VCC 13 CSI_MCLK % STROBE
) 5 13 CAMO_PWR# )—=avScr GND
| —CAM SDA I8 | D9/MDP1
J l ———————7{ D8/MDN1
X5 D7/MCP
c41 ca2 X151 D6/MCN
0.1UF/25V/4 0.1UF/25V/4 - X1z D5/MDPO
~ o 13 CAMO_RST# »)—————————13-{ D4/MDNO
= p— — +1.8V_VCC X177 D3
= B 5} D2
§ § 13 CSI_DOM 10| RESETn
8 5 CAM_SDA 13 Ccsl_bop 9| HSYNC
813 12C2 SDA {>>—TB1 Al 7 CANV SCL :%ﬁi izi 13 CSI_CLKOM {——————————5— VSYNC
813 12C2.SCL  D>———1B2 A2 13 CSI_CLKOP K&————— pCLK
6 13 CSI_DIM —— % SDA
oE R242, n pLKIA 13 CsiplP K—— ¢ scL
2 [ @ iz 4|PWONn
o us +2.8V_VCC = :L:r MCLK( o)
5 = —IB3 1 DVDD(L5VING
o~ TXS0102DCTR L T-{ DOVDD(2.8V/1.8V)
[ |AvDDQaV)
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4.2.8. Ethernet

Ethernet Signals

SMARC Evaluation Kit

Pin Signal Name 1/0 Type Power Rail Description

P30 ETHER_DOP 1/0 MDI Bi-directional transmit/receive pair 0 to magnetics
P29 ETHER_DON 1/0 MDI

P27 ETHER_D1P 1/0 MDI Bi-directional transmit/receive pair 1 to magnetics
P26 ETHER_D1N 1/0 MDI

P24 ETHER_D2P 1/0 MDI Bi-directional transmit/receive pair 2 to magnetics
P23 ETHER_D2N 1/0 MDI

P20 ETHER_D3P 1/0 MDI Bi-directional transmit/receive pair 3 to magnetics
P19 ETHER_D3N 1/0 MDI

P25 ETH_LED_ACT# (0] oD 3.3V Link / Activity Indication LED

P21 ETH_LED_100# (0] oD 3.3V Link Speed Indication LED for 100Mbps

P22 ETH_LED_1000# (0] oD 3.3V Link Speed Indication LED for 1000 Mbps

Reference Schematic

13 ETHER_DOP

CN16
UDE_RBI1-1ASBAKIA

-

> ™+

13 ETHER_D2N
13 ETHER_D3P

13 ETHER_D3N

2
13 ETHER DON  <K>———— 1%
3
13 ETHER_D1P K> rx+
4
13 ETHER DIN  K>———Rrx
5
TCT
1 L_e
L cis1 cis2 RCT
T 4.7UF/16VI6 0.01UF/25V/4 7
13 ETHER_D2P <KO>———— mpi2+

3

LIH>——— mpi2-
KH>——— mpiz+
> —woiz-

©

LED1+

LED1-

LED2+

LED2-

L

L3

L4

+3.3V_vCC
R115 22014

> ETH_LED_ACT# 13

ETH LED 10007 5 e LED_1000¢ 13

ETH_LED_100#
00% % ETH_LED_100# 13

EB22_gygp- FB 120 ohm 2.5A
€153 -y 0.1UF/25V/4
q Cisa 0.1UF/25V/4

v GND_CASE_L

ETH_LED_ACT#

C187

—0.001UF/50v/4

ETH_LED_1000#

c188

0.001UF/50V/4.

ETH_LED_100#

c189

0.001UF/50V/4.

ETH_LED_1000#
ETH _LED 1007

R116
RI17

+3.3V_vCC

220/4
22074

Ll
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4.2.9. eMMC

eMMC signals

Pin Signal Name 1/0 Type Power Rail Description
S26 eMMC_DATAO 1/0 CMOS 3.3V 8 bit data path (may be used for 4 and 1 bit wide eMMC
S27 eMMC_DATA1 1/0 CMOS 3.3V devices as well)
528 eMMC_DATA2 1/0 CMOS 3.3V
S29 eMMC_DATA3 1/0 CMOS 3.3V
S30 eMMC_DATA4 1/0 CMOS 3.3V
S31 eMMC_DATAS 1/0 CMOS 3.3V
S32 eMMC_DATA6 1/0 CMOS 3.3V
S33 eMMC_DATA7 1/0 CMOS 3.3V
S35 eMMC_CLK (0] CMOS 3.3V Clock
S36 eMMC_CMD 1/0 CMOS 3.3V Command line
S37 eMMC_RST# (0] CMOS 3.3V Reset signal to eMMC device
Reference Schematic
+3.3V_vCC RS10 +3.3V_eMMC EMMC_3v3 RS9 +3.3V_vVCC
Short PAD Short PAD
J C149 J, C150 c145 C146 J, c147

13
13
13
13
13

13
13
13

C143

_l__"—

0.1UF/25V/4 T 0.1UF/25V/4

] C148 1 C144
0.1UF/25V/4 T 0.1UF/25V/4

N —

4.7UF/6.3V/4 ]' 0.1UF/25V/4'|' 0.1UF/25V/4

.|||_

0.1UF/25V/4 eMMC_VDDI

U7A
SopaRel of i KLMAG1FESB-BOOL/X
SoToNd ToNo
Q00000 Wwuuw
[Sayayayaypuyayayayal
6 >>555> 2899
eMMC_DATA7
eMMC_DATA7 <X)>—crm==5 ATA B5| DAT7
eMMC_DATA6 K2 e~ ATA B4 | DAT6
eMMC_DATAS <{>>—m==5777—B3 | DAT5 M6
eMMC_DATA4 <X, SMVC DATA B2 | DAT4 CLK < eMMC_CLK 13
eMMC_DATA3 << DAT3 M5 <>
eMMC DATA2 A5 cMD eMMC_CMD 13
eMMC_DATA2 < —criic DATAT DAT2 K5
eMMC_DATAL <Kp>—mmE=grans DATL RSTN
eMMC_DATAQ <K ))———=———— DATO NS0 O 0D +3.3V_eMMC
(2R RORURIRORDRY] o
NONLVOVNY
>>>>>>>>> R113 10K/4
<kl ko
OppENEZZAR R114 10K/4

L eMMC_RST# 13

+3.3V_eMMC
o
eMMC_DATA7 20 0K/4
eMMC_DATA( 21 0K/4
eMMC_DATA 22 7 10K/4
eMMC_DATAA 23 10K/
eMMC_DATA! 24 0K/
eMMC_DATA: 25 7 10K/
eMMC_DATA 26 o 10K/
eMMC_DATAQ 27 0K/
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4.2.10. SD Card Interface

SD Signals

Pin Signal Name 1/0 Type Power Rail Description

P39 SD2_DATAO 1/0 CMOS 3.3V 4 bit data path

P40 SD2_DATA1l 1/0 CMOS 3.3V

P41 SD2_DATA2 1/0 CMOS 3.3V

P42 SD2_DATA3 1/0 CMOS 3.3V

P33 SD2_WpP [ CMOS 3.3V Write Protect

P35 SD2_CD# | CMOS 3.3V Card Detect

P37 SD2_PWR_EN (e} CMOS 3.3V SD card power enable
P36 SD2_CLK (0} CMOS 3.3V Clock

P34 SD2_CMD 1/0 CMOS 3.3V Command line

Reference Schematic

. om0 orcw _css ,, suesous
o mu g _seew s,
I— s — mow -
13 spzwe SD2_DATAS __TP13. SD2 DATAS €157 ,, 18PF/S0VI4
s —roag i 4 ez
oo ol e
e "
2 cea 63 SD7 DATAY Tplc " igprrsovia
T Sate o e
Rss . ioxe o T 2UF16.3VI6 T 0.1urrzsvia -
avvee o RuO L 0
: 1
wr L, e o0 Micro SO f T e =s
. R .
13 SD2 PWREN D>y~ Ggar . B 2] cnn
o - 3 | FOXCONN_WQ21823-DES1-7F(REV:E)
= i £ fwm e weve)
.
L Lo
= 13 sp2.oamao (e TR0, )
3 Broan Smrommmienn
AN o m S A
13 SD2 DATAS Kor—0Z DA T O8I, s
13 sp2owp KHr—eoZ e Cip
B SR S = =y
O pa— ;!
F
o
> 2 8

15 so2cor  (——SD2CDH
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4.2.11. 12S Interface

12S signals
Pin Signal Name 1/0 Type Power Rail Description
S39 AUD3_TXFS 1/0 CMOS 3.3V Left& Right audio synchronization clock
S40 AUD3_TXD (0} CMOS 3.3V Digital audio Output
S41 AUD3_RXD | CMOS 3.3V Digital audio Input
S42 AUD3_TXC 1/0 CMOS 3.3V Digital audio clock
S38 AUD_MCLK (e} CMOS 3.3V Master clock output to Audio codecs

Reference Schematic

GND_ANALOG
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4.2.12. Asynchronous Serial Ports

Serial Port Signals

SMARC Evaluation

Kit

Pin Signal Name 1/0 Type Power Rail Description
P134 UART1_TX (6} CMOS 3.3V Serial port 1 data out
P135 UART1_RX | CMOS 3.3V Serial port 1 data input
P140 UART2_TX (0] CMOS 3.3v Serial port 2 data out
P141 UART2_RX | CMOS 3.3V Serial port 2 data input
P129 UART4_TX (6} CMOS 3.3v Serial port 4 data out
P130 UART4_RX | CMOS 3.3V Serial port 4 data input
P131 U4_RTSH# (0] CMOS 3.3V Request to Send handshake line for serial port 4
P132 U4 _CTS# | CMOS 3.3V Clear to Send handshake line for serial port 4
P136  UARTS5_TX (0] CMOS 3.3v Serial port 5 data out
P137 UART5_RX | CMOS 3.3V Serial port 5 data input
P138 US5_RTS# (0] CMOS 3.3V Request to Send handshake line for serial port 5
P139 US_CTS# | CMOS 3.3v Clear to Send handshake line for serial port 5
Reference Schematic
e P O PR - 7L :
= G o v =
R 4 [ | e 4 < |
BUSER yT——un noyp—eeEe BURRe F——dmn ponf i
BUm ey unE R Bums, C——pey pn e
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4.2.13. CAN Bus

CAN Bus Signals

Pin Signal Name 1/0 Type Power Rail Description
P143  CAN1_TX (0] CMOS 3.3V CAN1 Transmit output
P144  CAN1_RX | CMOS 3.3V CAN1 Receive input
P145 CAN2_TX (0] CMOS 3.3V CAN2 Transmit output
P146 CAN2_RX | CMOS 3.3V CAN2 Receive input
+5V_ISO_A
o
c32 10UF/16V/6 32
CAN BUS 1 0.1UF/25V/4 E-CALL_0110-2620040
u4
D -REE| GND_ISO_A
1
GND11 { GND24
- Fne VISOIN [T R26 10K/
: 13 CANLRX M>——r SNL;HZ CAAF;S I CANDH A
X _DH_
13 CANLTX K——5 ™D GND23 (15 T GND_ISO_A GND_SHIELD1
VIO CANL —
+3.3V_vCC §{GND13 | VREF
(j 5| vee GND22 [T
GND14 iVISOOUT
ggﬁ éUIUUFFI/lZSE:clESA 1= GND15 ;| GND21 +5V_‘050_A %NDJSO,A
- i 10UF/16V/6
£ Isolation >5mm tm
+5V_VCC
o
c3s 10uFnevie |
ﬂ C36 o\ 0.1UF/25V/4 %7GND_ISO_A
RS3 R27
= Short PAD8 120/6/X
CAN_DH_A
— CAN DL_A
GND_ISO_A GND_SHIELD1
24
15V.150.8 E-CALL_0110-2620040
o
10UF/16V/6
CAN BUSZ 0.1UF/25V/4
us
D -REI GND_ISO_B
e GND11 | GND24 - GND_SHIELD2
= NC VISOIN 758 G
- 7| GND12 ] A
13 CAN2_RX RXD CANH [FIg———
13 cANZTX <K XD GND23 5 CAN DL B
VIO CANL
+3.3V_VCC GND13 | VREF
? ’ 5| veC GND22 [T,
GND14 {VISOOUT
i gﬁ M é?ﬁrpl/lzst':(///e‘t E: GND15 § GND21 *5VJ050J3 i7(’3ND_|$0_B
: i 10UF/16V/6
% Isolation >5mm b@
“sv.yee
cas 10uFnevie |
ﬂ C46 __,\ 0.1UF/25V/4 %7GND7I3073
RS4 R29
= Short PAD8 120/6.X
CAN_DH_B
CAN_DL_B

GND_ISO_B

GND_SHIELD2

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.




4.2.14. SPI Interface

SMARC Evaluation Kit

SPI Signals
Pin Signal Name 1/0 Type Power Rail Description
P43 CSPI1_CSO0# (0] CMOS 3.3V SPI1 Master Chip Select 0 output
P31 CSPI1_CS1# o CMOS 3.3V SPI11 Master Chip Select 1 output
P44 CSPI1_CLK (0] CMOS 3.3V SPI11 Master Clock output
P45 CSPI1_MISO | CMOS 3.3v SPI1 Master Data input
P46 CSPI1_MOSI (0] CMOS 3.3V SPI1 Master Data output
Pin Signal Name 1/0 Type Power Rail Description
P54 CSPI12_CS0# (0] CMOS 3.3V SPI2 Master Chip Select 0 output
P55 CSP12_CS1# o CMOS 3.3V SP12 Master Chip Select 1 output
P56 CSPI2_CLK 0 CMOS 3.3V SP12 Master Clock output
P57 CSP12_MISO | CMOS 3.3V SPI2 Master Data input
P58 CSP12_MOSI (0] CMOS 3.3V SPI2 Master Data output
Reference Schematic
+3.3V_vCC
(J)
U9 J. C59 { R49
0.1UF/25V/4 10K/4
. 1 8
13 CSPI1_CSO# Yp————————————— 1 CE# VDD —
+3.3V_VCC CSPI1_MISO 2 7 -
o ———— SO HOLD#
3 6 CSPI1_CLK
R51 10K/4 wps scK _
4 5 CSPI1 MOSI
1 VSS S
= W25Q32FV
+3.3V_VCC CN7 +3.3V_VCC
e E-CALL_0196-01-251-140 ‘T
l—o 1 2P
S X—09 3 4 Eﬁ %
13 CSPI1_CSi1# 5 6 CSPI2_CS1# 13
- CSPIT_MISO CSPI2_MISO —
ig ggg:i—g"ﬁo &<srrek ; 13 ; CSPI2_CLK
13 GSPIIMOSI S CSPIL_MOSI d3 19b CSPI2_MOSI
13 14 P

T

L
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4.2.15. 12C Interface

12C signals
Pin Signal Name 1/0 Type Power Rail Description
P121  12C1_SCL_1V8 (6} oD 1.8V 12C Clock signal for Audio CODEC
P122 12C1_SDA_1V8 1/0 oD 1.8V 12C Data signal for Audio CODEC
S5 12C2_SCL (0] oD 3.3v 12C Clock signal for Camera
S7 12C2_SCL 1/0 oD 3.3V 12C Data signal for Camera
S139  12C3_SCL 0 oD 3.3V 12C Clock signal for LCD Display
S140 12C3_SCL 1/0 oD 3.3V 12C Data signal for LCD Display
S48 12C4_SCL (0] oD 3.3V 12C Clock signal for PCI express (SO1 only)
S49 12C4_SCL 1/0 oD 3.3V 12C Data signal for PCI express (SO1 only)

4.3. Layout recommendations

® Signal impedance recommendation

Signal Group Impedance Layout Tolerance (t)
All signals, unless specified 50 Q Single End 10%

PCle, USB Diff signals 90 Q Differential 10%

Diff signals: LVDS, SATA, HDMI, DDR, MIPI | 100 Q Differential 10%

(CSI & DSI), MLB, PHY IC to Ethernet

Connector
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® PCB stack up and trace width/space recommendation (base on RP-101-SMC
reference board)
L1. Top signals

L2. GND
L3. Intl signals
L4. VCC
L5. GND

L6. Bottom signals

Micro strip

Layer Trace width/space Single-End Differential
1,6 4 50+/-10 %

1,6 4/6/4 90+/-10%
1,6 4/12/4 100 +/- 10 %
Strip line

Layer Trace width/space Single-End Differential
3 4 50 +/-10 %

3 4/6/4 90+/-10%
3 4/12/4 100 +/-10 %
Layer Glass Style & Cu Wt. Thickness

L1 0.50Z plating to 10Z 14

P.P 1080 2.6

L2 10z 14

CORE 0.08 FR-4 3

L3 10z 1.4

P.P 7628 7.1

CORE 0.71 FR-4 28

P.P 7628 7.1

L4 10z 14

CORE 0.08 FR-4 3

L5 10z 14

P.P 1080 2.6

L6 0.50Z plating to 10Z 1.4

Total thickness 61.8mil 1.57mm
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4.4. SMRC Module (RM-F6xx-SMC) Pin Out Table.
In this section, you will find Ibase SMARC module’s 314 pins definition by this table.

P-Pin Primary (Top) Side S-Pin Secondary (Bottom) Side
S1

P1 S2

P2 GND S3 GND

P3 sS4

P4 S5 12C2_SCL

P5 S6 CSI_MCLK

P6 S7 12C2_SDA

P7 S8 CSI_CLKOP

P8 S9 CSI_CLKOM

P9 GND S10 GND

P10 S11 CSI_DOP

P11 S12 CSI_DOM

P12 GND S13 GND

P13 S14 CSI_D1P

P14 S15 CSI_D1M

P15 GND S16 GND

P16 S17

P17 S18

P18 GND S19

P19 ETHER_D3N S20

P20 ETHER_D3P S21

P21 ETH_LED_100# S22

P22 ETH_LED_1000# S23

P23 ETHER_D2N S24

P24 ETHER_D2P S25 GND

P25 ETH_LED_ACT# 526 eMMC_DATAO

P26 ETHER_D1N S27 eMMC_DATA1

P27 ETHER_D1P S28 eMMC_DATA2

P28 S29 eMMC_DATA3

P29 ETHER_DON S30 eMMC_DATA4

P30 ETHER_DOP S31 eMMC_DATAS

P31 CSPI1_SS2 S32 eMMC_DATA6

P32 GND S33 eMMC_DATA7

P33 SD2_WP S34 GND

P-Pin Primary (Top) Side S-Pin Secondary (Bottom) Side

P34 SD2_CMD S35 eMMC_CLK

P35 SD2_CD# S36 eMMC_CMD

P36 SD2_CLK S37 eMMC_RST#

P37 SD2_PWR_EN S38 AUD_MCLK

P38 GND S39 AUD3_TXFS

P39 SD2_DATAO S40 AUD3_TXD

P40 SD2_DATA1l S41 AUD3_RXD

P41 SD2_DATA2 S42 AUD3_TXC

P42 SD2_DATA3 S43 12S1_LRCK

P43 CSPI1_SS1 S44

P44 CSPI1_CLK S45

P45 CSPI1_MISO S46

P46 CSPI1_MOSI S47 GND

P47 GND S48 12C4_SCL (SO1 Only)

P48 SATA_TP S49 12C4_SDA(SO1 Only)

P49 SATA_TN S50

P50 GND S51
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P51 SATA_RP S52

P52 SATA_RN S53

P53 GND S54

P54 CSPI2_SSO S55

P55 CSPI2_SS1 S56

P56 CSPI12_CLK S57

P57 CSPI2_MISO S58

P58 CSPI12_MOSI S59 SPDIF_OUT
P59 GND S60 SPDIF_IN
P60 USB_OTG_DP S61 GND

P61 USB_OTG_DN S62

P62 USB_OTG_OC# S63

P63 USB_OTG_VBUS S64 GND

P64 USB_OTG_ID S65

P65 DOWN_USB_PA1+ S66

P66 DOWN_USB_PA1- S67 GND

P67 H2_USB_OC#1 S68

P68 GND S69

P69 DOWN_USB_PA2+ S70 GND

P-Pin Primary (Top) Side S-Pin Secondary (Bottom) Side
P70 DOWN_USB_PA2- S71

P71 H2_USB_OC#2 S72

P72 S73 GND

P73 S74

P74 S75

P75 PCIE_RST# S76

P76 S77

P77 S78

P78 S79

P79 GND S80 GND

P80 S81

P81 S82

P82 GND S83 GND

P83 PCle_CKP S84

P84 PCle_CKM S85

P85 GND S86 GND

P86 PCle_RP S87

P87 PCle_RM S88

P88 GND S89 GND

P89 PCle_TP S90

P90 PCle_TM S91

P91 GND S92 GND

P92 HDMI_D2P S93 LCD_DATO
P93 HDMI_D2M S94 LCD_DAT1
P94 GND S95 LCD_DAT2
P95 HDMI_D1P S96 LCD_DAT3
P96 HDMI_D1M S97 LCD_DAT4
P97 GND S98 LCD_DAT5S
P98 HDMI_DOP S99 LCD_DAT6
P99 HDMI_DOM S100 LCD_DAT7
P100 GND S101 GND

P101 HDMI_CLKP S102 LCD_DATS8
P102 HDMI_CLKM S103 LCD_DAT9
P103 GND S104 LCD_DAT10
P104 HDMI_HPD S105 LCD_DAT11
P105 HDMI_DDC_CLK S106 LCD_DAT12
P-Pin Primary (Top) Side S-Pin Secondary (Bottom) Side
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P106 HDMI_DDC_DAT S107 LCD_DAT13
P107 HDMI_CEC_IN S108 LCD_DAT14
P108 GPIO_O S109 LCD_DAT15
P109 GPIO_1 S110 GND
P110 GPIO_2 S111 LCD_DAT16
P111 GPIO_3 S112 LCD_DAT17
P112 GPIO_4 S113 LCD_DAT18
P113 GPIO_5 S114 LCD_DAT19
P114 GPIO_6 S115 LCD_DAT20
P115 GPIO_7 S116 LCD_DAT21
P116 GPIO_8 S117 LCD_DAT22
P117 GPIO_9 S118 LCD_DAT23
P118 GPIO_10 S119 GND
P119 GPIO_11 S$120 LCD_DE
P120 GND S121 LCD_VSYNC
P121 12C1_SCL_1Vv8 S122 LCD_HSYNC
P122 12C1_SDA_1V8 S123 LCD_CLK
P123 BOOT_SELO# S124 GND
P124 BOOT_SEL1# S125 LVDSO_TX0_P
P125 BOOT_SEL2# 5126 LVDSO_TX0_N
P126 RESET_OUT#H S127 LCD_BKLT_EN
P127 RESET_IN# 5128 LVDSO_TX1_P
P128 POWER_BTN# S129 LVDSO_TX1_N
P129 UART4_TX S130 GND
P130 UART4_RX 5131 LVDSO_TX2_P
P131 UART4_RTS# S132 LVDSO_TX2_N
P132 UART4_CTS# 5133 LCD_PWR_EN
P133 GND S134 LVDSO_CLK_P
P134 UART1_TX S135 LVDSO_CLK_N
P135 UART1_RX S136 GND
P136 UARTS5_TX S137 LVDSO_TX3_P
P137 UART5_RX 5138 LVDSO_TX3_N
P138 UARTS5_RTS# S139 12C3_SCL
P139 UART5_CTS# S140 12C3_SDA
P140 UART2_TX S141 LCD_BKLT_PWM
P141 UART2_RX S142 LCD_DUAL_PCK
P-Pin Primary (Top) Side S-Pin Secondary (Bottom) Side
P142 GND S143 GND
P143 CAN1_TX S144
P144 CAN1_RX S145 WDOGH
P145 CAN2_TX S146 PCIE_WAKE#
P146 CAN2_RX S147 P3V3_LICELL
P147 VDD_IN S148 Carrier_LID#
P148 VDD_IN S149 Carrier_SLEEP#
P149 VDD_IN S150
P150 VDD_IN S151 CHARGING#
P151 VDD_IN S152 CHARGER_PRSNT#
P152 VDD_IN S153 Carrier_STBY#
P153 VDD_IN S154 Carrier_PWR_ON
P154 VDD_IN S155
P155 VDD_IN S156 BATLOW#
P156 VDD_IN S157

S158 VDD_IO_SEL#
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5. BSP User Guide (for advanced software engineer only)
This Chapter mainly for advanced SW engineer to build the image for SMARC starter
kit. Any other modification, new device or driver should be handled carefully.

5.1. Building SMARC BSP Source

5.1.1. Preparation
PC: Suggested Host Platform: Ubuntu 10.04 x64 version

Install necessary packages before build:

apt-get install build-essential uboot-mkimage ia32-libs

Note: ** To simplify build process, please run build/installation with root on your x86
host PC. **

5.1.2. Installing Toolchain
Download and extract freescale toolchain (gcc-4.6.2-glibc-2.13-linaro-multilib-
2011.12.tgz)

# assume your toolchain file is located at root home dir:

sudo su
cd ™~
2 & & rootokc-ublood: ~

File Edit View Terminal Help
kc@kc-ublegd:~% sudo su

[sudo] password for kc:
root@kc-ubleed: /home/kc# cd ~
root@kc-ubl004:~# ||

mkdir -p Jopt/freescale/usr/local/
cd Jopt/freescale/usr/local/
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6 O @ root@kc-ubl004: /opt/freescale/usr/local

File Edit View Terminal Help

kc@kc-ublefd:~% sudo su

[sudo] password for kc:

root@kc-ublee4d: /home/kc# cd ~

root@kc-ublee4:~# mkdir -p /opt/freescale/usr/local/
root@kc-ublee4:~# cd /opt/freescale/usr/local/
root@kc-ublee4: /opt/freescale/usr/local# [

tar xvf ~/gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12.tgz

5 & @ root@kc-ublo04: jopt/freescale/usr/local
File Edit View Terminal Help

kc@kc-ublee4:~% sudo su
[sudo] password for kc:

-ub1084: /home/kc# cd ~
-ub1864:~# mkdir -p /fopt/freescale/usr/local/
c-ubl0@4:~# cd /opt/freescale/usr/local/
-ublee4: fopt/freescale/usr/local# tar xvf ~/gcc-4.6.2-glibc-2.13-1inaro-m
1tilib-2011.12.tg |

5 O @® root@kc-ublo04: jopt/freescale/usr/local
File Edit View Terminal Help

re/info/gprof.info i
gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fsl-1inaro-toolchain/native/usr/sha
re/info/libquadmath.info
gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/sha
re/info/cpp.info
gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/sha
re/info/gccint. info
gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/sha
re/info/dir
gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/
gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/plugin-api.h
2.13-linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc

gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/symcat.h
gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/dis-asm.h
gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/ansidecl.h
gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/bfdlink.h
root@kc-ublee4: /opt/freescale/usr/local# | | 3
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5.1.3. Building u-boot
# Assume your linux BSP u-boot source is at ~/linux_bsp/u-boot_2009_08/DL/u-boot

cd ~/linux_bsp/u-boot_2009 _08/DL/u-boot

0 SO rootokc-ubl004: jopt/freescale/usr/local

File Edit View Terminal Help

gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fsl-linaro-toolchain/native/usr/shaj
re/info/libguadmath.info
gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/sha
re/info/cpp.info
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-1inaro-toolchain/native/usr/sha
re/info/gccint.info
gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fsl-1inaro-toolchain/native/usr/sha
re/info/dir
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-1linaro-toolchain/native/usr/inc
lude/
gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fs1-1linaro-toolchain/native/usr/inc
lude/plugin-api.h
gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/bfd.h
gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/symcat.h
gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/dis-asm.h
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-1linaro-toolchain/native/usr/inc
lude/ansidecl.h
gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fsl-1inaro-toolchain/native/usr/inc
lude/bfdlink.h

Loot@kc—ublﬂﬁ#:foptffreescalefusrflocal# cd ~/1linux bsp/u-boot 20609 88/DL/u-boot

make ARCH=arm CROSS_COMPILE=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-linaro-multilib-
2011.12/fsl-linaro-toolchain/bin/arm-none-linux-gnueabi- distclean
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0O ® root@kc-ubl0o04: ~/linux_bsp/u-boot 2009 08/DL/u-boot

File Edit View Terminal Help

gcc-4.6.2-glibc-2.13-1inaro-multilib-2811.12/fsl-linaro-toolchain/native/usr/shaj
re/info/cpp.info
gcc-4.6.2-glibc-2.13-1inaro-multilib-2011.12/fsl-1inaro-toolchain/native/usr/sha
re/info/gccint.info
gcc-4.6.2-glibc-2.13-1inaro-multilib-2811.12/fsl-linaro-toolchain/native/usr/sha
re/info/dir
gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fsl-1linaro-toolchain/native/usr/inc
lude/
gcc-4.6.2-glibc-2.13-1inaro-multilib-2811.12/fsl-linaro-toolchain/native/usr/inc
lude/plugin-api.h
gcc-4.6.2-glibc-2.13-1inaro-multilib-2811.12/fsl-linaro-toolchain/native/usr/inc
lude/bfd.h
gcc-4.6.2-glibc-2.13-1inaro-multilib-2011.12/fs1-1linaro-toolchain/native/usr/inc
lude/symcat.h
gcc-4.6.2-glibc-2.13-1inaro-multilib-2811.12/fsl-linaro-toolchain/native/usr/inc
lude/dis-asm.h
gcc—d.ﬁ.z—glibc—z.13—linaro—multilib—2611.12!f51—linaro—toolchaininativefusrfinc
lude/ansidecl.h
gcc-4.6.2-glibc-2.13-1inaro-multilib-2811.12/fsl-linaro-toolchain/native/usr/inc
lude/bfdlink.h

root@kc-ubl®@4: /opt/freescale/usr/local# cd ~/linux bsp/u-boot 28609 88/DL/u-boot
root@kc-uble@4:~/1inux bsp/u-boot 2009 68/DL/u-boot# make ARCH=arm CROSS COMPILE
=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fsl-1linar
o-toolchain/bin/arm-none-linux-gnueabi- distclean |

make ARCH=arm CROSS_COMPILE=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-linaro-multilib-
2011.12/fsl-linaro-toolchain/bin/arm-none-linux-gnueabi- mx6dl_sabresd_config

8OO root@kc-ublood: ~/linux_bsp/u-boot 2009 08/DL/u-boot

File Edit View Terminal Help

re/info/gccint.info
gcc-4.6.2-glibc-2.13-linaro-multilib-20811.12/fsl-linaro-toolchain/native/usr/sha
re/info/dir
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-linaro-toolchain/native/usr/inc
lude/
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-linaro-toolchain/native/usr/inc
lude/plugin-api.h
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-linaro-toolchain/native/usr/inc
lude/bfd.h
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-linaro-toolchain/native/usr/inc
lude/symcat.h
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-linaro-toolchain/native/usr/inc
lude/dis-asm.h
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-linaro-toolchain/native/usr/inc
lude/ansidecl.h
gcc-4.6.2-glibc-2.13-linaro-multilib-2011.12/fsl-linaro-toolchainknative/usr/inc
lude/bfdlink.h

root@kc-ublee4: /opt/freescale/usr/local# cd ~/linux_bsp/u-boot 2009 @8/DL/u-boot
root@kc-ubl@04:~/1linux_bsp/u-boot 2869 ©8/DL/u-boot# make ARCH=arm CROSS COMPILE
=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1inar
o-toolchain/bin/arm-none-linux-gnueabi- distclean
root@kc-ubl@04:~/1linux_bsp/u-boot 2869 ©8/DL/u-boot# make ARCH=arm CROSS COMPILE
=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1inar
o-toolchain/bin/arm-none-1linux-gnueabi- mx6dl sabresd confiq |
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make ARCH=arm CROSS_COMPILE=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-linaro-multilib-
2011.12/fsl-linaro-toolchain/bin/arm-none-linux-gnueabi-

0O ® root@kc-ubloo4: ~/linux_bsp/u-boot 2009 08/DL/u-boot

File Edit View Terminal Help

lude/
gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/plugin-api.h
gcc-4.6.2-glibc-2.13-1inaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/bfd.h
gcc-4.6.2-glibc-2.13-1inaro-multilib-2011.12/fsl-1linaro-toolchain/native/usr/inc
lude/symcat.h
gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fs1-1inaro-toolchain/native/usr/inc
lude/dis-asm.h
gcc—#.ﬁ.z—glibc—z.13-linar0—multilib—2911.12{f51-linaro—tock{hainfnatiUEJUSrfinc
lude/ansidecl.h
gcc-4.6.2-glibc-2.13-1linaro-multilib-2811.12/fsl-1linaro-toolchain/native/usr/inc
lude/bfdlink.h

t@kc-ublee4: fopt/freescale/usr/local# cd ~/linux_bsp/u-boot 2009 08/DL/u-boot
root@kc-ubl@@4:~/linux bsp/u-boot 2009 08/DL/u-boot# make ARCH=arm CROSS COMPILE
=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fs1-1linar
o-toolchain/bin/arm-none-linux-gnueabi- distclean
root@kc-ubl10@4:~/1linux_bsp/u-boot 2009 68/DL/u-boot# make ARCH=arm CRO55 COMPILE
=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fsl-1linar
o-toolchain/bin/arm-none-linux-gnueabi- mx6dl_sabresd config
Configuring for mx6dl sabresd board...
root@kc-ubl@@4:~/linux bsp/u-boot 2009 08/DL/u-boot# make ARCH=arm CROSS COMPILE
=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fs1-linar
o-toolchain/bin/arm-none-linux-gnueabi- |

Note: **** |f the building process is successful, u-boot.bin file will be generated. ****

0O @ root@kc-ublo04: ~/linux_bsp/u-boot 2009 08/DL/u-boot

File Edit View Terminal Help

cpufarm_cortexa8/mx6/1libmx6.a lib arm/libarm.a fs/cramfs/libcramfs.a fs/fat/libf|Q
at.a fs/fdos/libfdos.a fs/jffs2/1libjffs2.a fs/reiserfs/libreiserfs.a fs/ext2/1ib
ext2fs.a fs/yaffs2/libyaffs2.a fs/ubifs/libubifs.a net/libnet.a disk/libdisk.a d
rivers/bios emulator/libatibiosemu.a drivers/block/libblock.a drivers/dma/libdma
.a drivers/fpga/libfpga.a drivers/gpio/libgpio.a drivers/hwmon/libhwmon.a driver
s/i2c/libi2c.a drivers/input/libinput.a drivers/misc/libmisc.a drivers/mmc/1ibmm
c.a drivers/mtd/libmtd.a drivers/mtd/nand/1libnand.a drivers/mtd/onenand/libonena
nd.a drivers/mtd/ubi/libubi.a drivers/mtd/spi/libspi flash.a drivers/net/libnet.
a drivers/net/phy/libphy.a drivers/net/sk281lin/1ibsk981lin.a drivers/pci/libpci.a
drivers/pcmcia/libpcmcia.a drivers/power/libpower.a drivers/spi/libspi.a driver
s/fastboot/libfastboot.a drivers/rtc/librtc.a driuersfserialflihseriaiJa drivers
Jtwserial/libtws.a drivers/usb/gadget/libusb gadget.a drivers/usb/host/libusb ho
st.a drivers/usb/musb/libusb musb.a drivers/video/libvideo.a drivers/watchdog/1i
bwatchdog.a common/libcommon.a libfdt/libfdt.a api/libapi.a post/libpost.a board
/freescale/mx6q sabresd/libmx6q sabresd.a --end-group /root/linux bsp/u-boot 280
9 08/DL/u-boot/lib arm/eabi compat.o -L /opt/freescale/usr/local/gcc-4.6.2-glibc
-2.13-liparo-multilib-2811.12/fsl-1linaro-toolchain/bin/../lib/gcc/arm-fsl-linux-
gnueabi/4.6.2/default -lgcc -Map u-boot.map -o u-boot
Jjopt/freescalefusr/local/gcc-4.6.2-glibc-2.13-1inaro-multilib-20811.12/fsl-1linaro
-toolchain/bin/arm-none-linux-gnueabi-objcopy -0 srec u-boot u-boot.srec
Jfopt/freescalefusr/local/gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fs1-1inaro
-toolchain/bin/arm-none-linux-gnueabi-objcopy --gap-fill=8xff -0 binary u-boot u
-boot.bin
root@kc-ubl084:~/1linux bsp/u-boot 2009 08/DL/u-boot# ||
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5.1.4. Building kernel

# Assume your linux kernel source is at ~/linux_bsp/kernel-3.0.35

cd ~/linux_bsp/kernel-3.0.35

05 S ® root@kc-ubl004: ~/linux_bsp/u-boot_2009 08/DL/u-boot

File Edit View Terminal Help

at.a fs/fdos/libfdos.a fs/jffs2/1libjffs2.a fs/reiserfs/libreiserfs.a fs/ext2/1ib}8
ext2fs.a fs/yaffs2/libyaffs2.a fs/ubifs/libubifs.a net/libnet.a disk/libdisk.a d
rivers/bios emulator/libatibiosemu.a drivers/block/libblock.a drivers/dma/libdma
.a drivers/fpga/libfpga.a drivers/gpio/libgpio.a drivers/hwmon/libhwmon.a driver
s/i2c/libiZ2c.a drivers/input/libinput.a drivers/misc/libmisc.a drivers/mmc/1ibmm
c.a drivers/mtd/1libmtd.a drivers/mtd/nand/libnand.a drivers/mtd/onenand/libonena
nd.a drivers/mtd/ubi/libubi.a drivers/mtd/spi/libspi flash.a drivers/net/libnet.
a drivers/net/phy/libphy.a drivers/net/sk981lin/1libsk98lin.a drivers/pci/libpci.a
drivers/pcmcia/libpemecia.a drivers/power/libpower.a drivers/spi/libspi.a driver
s/fastboot/libfastboot.a drivers/rtc/librtc.a drivers/serial/libserial.a drivers
Jtwserial/libtws.a drivers/usb/gadget/libusb gadget.a drivers/usb/host/libusb ho
st.a drivers/usb/musb/1ibusb musb.a drivers/video/libvideo.a drivers/watchdog/l1i
bwatchdog.a common/libcommon.a libfdt/libfdt.a api/libapi.a post/libpost.a board
/freescale/mx6q_sabresd/libmx6q sabresd.a --end-group /root/linux bsp/u-boot 266
9 08/DL/u-boot/1lib arm/eabi compat.o -L /opt/freescale/usr/local/gcc-4.6.2-glibc
-2.13-liparo-multilib-2811.12/fsl-linaro-toolchain/bin/. . /lib/gcc/arm-fsl-1linux-
gnueabi/4.6.2/default -lgcc -Map u-boot.map -o u-boot
fopt/freescale/usr/local/gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fs1-1linaro
-toolchain/bin/arm-none-linux-gnueabi-objcopy -0 srec u-boot u-boot.srec
fopt/freescale/usr/local/gcc-4.6.2-glibc-2.13-linaro-multilib-2811.12/fs1-1linaro
-toolchain/bin/arm-none-linux-gnueabi-objcopy --gap-fill=@xff -0 binary u-boot u
-boot.bin
c-ubl@84:~/linux_bsp/u-boot 2009 @8/DL/u-boot# cd =flir§x_b5pfkernel—3.ﬂ.3

make ARCH=arm clean

make ARCH=arm CROSS_COMPILE=/opt/freescale/usr/local/gcc-4.6.2-glibc-2.13-linaro-
multilib-2011.12/fsl-linaro-toolchain/bin/arm-none-linux-gnueabi- ulmage
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0 O @ rooté@kc-ubl0o04: ~/linux_bsp/kernel-3.0.35

File Edit View Terminal Help

.a drivers/fpga/libfpga.a drivers/gpio/libgpio.a drivers/hwmon/libhwmon.a driver]
s/i2c/libi2c.a drivers/input/libinput.a drivers/misc/libmisc.a drivers/mmc/1ibmm
c.a drivers/mtd/libmtd.a drivers/mtd/nand/libnand.a drivers/mtd/onenand/1libonena
nd.a drivers/mtd/ubi/libubi.a drivers/mtd/spi/libspi flash.a drivers/net/libnet.
a drivers/net/phy/libphy.a drivers/net/sk98lin/1ibsk981lin.a drivers/pci/libpci.a
drivers/pcmcia/libpemcia.a drivers/power/libpower.a drivers/spi/libspi.a driver
s/fastboot/libfastboot.a drivers/rtc/librtc.a drivers/serial/libserial.a drivers
Jtwserial/libtws.a drivers/usb/gadget/libusb gadget.a drivers/usb/host/libusb ho
st.a drivers/usb/musb/libusb musb.a drivers/video/libvideo.a drivers/watchdog/1li
bwatchdog.a common/libcommon.a libfdt/libfdt.a api/libapi.a post/libpost.a board
/freescale/mx6q sabresd/libmx6q sabresd.a --end-group /root/linux bsp/u-boot 268
9 08/DL/u-boot/lib arm/eabi compat.o -L /opt/freescale/usr/local/gcc-4.6.2-glibc
-2.13-linaro-multilib-2811.12/fsl-linaro-toolchain/bin/../lib/gcc/arm-fs1-1inux-
gnueabi/4.6.2/default -lgcc -Map u-boot.map -o u-boot
Jopt/freescale/usr/local/gcc-4.6.2-glibc-2.13-1linaro-multilib-2011.12/fs1l-1linaro
-toolchain/bin/arm-none-linux-gnueabi-objcopy -0 srec u-boot u-boot.srec
Jopt/freescale/usr/local/gcc-4.6.2-glibc-2.13-1linaro-multilib-2611.12/fsl-1linaro
-toolchain/bin/arm-none-linux-gnueabi-objcopy --gap-fill=0xff -0 binmary u-boot u
-boot.bin

root@kc-ublee4:~/1linux_bsp/u-boot 2669 ©8/DL/u-boot# cd ~/linux bsp/kernel-3.0.3
5

root@kc-uble@4:~/1inux bsp/kernel-3.0.35# make ARCH=arm CRDJE_CDHPILE=f0ptffrEES
cale/usr/local/gcc-4.6.2-glibc-2.13-1inaro-multilib-2011.12/fs1l-1linaro-toolchain
/bin/arm-none-linux-gnueabi- uImage |

**%% |f the building process is successful, ulmage file will be generated under
arch/arm/boot directory. ****

0 O @ root@kc-ubl0o04: ~/linux_bsp/kernel-3.0.35

File Edit View Terminal Help

LD vmlinux
SYSMAP System.map
SYSMAP .tmp System.map
0BJCOPY arch/arm/boot/Image
Kernel: arch/arm/boot/Image is ready
AS arch/arm/boot/compressed/head.o
GZIP arch/arm/boot/compressed/piggy.gzip
AS arch/arm/boot/compressed/piggy.gzip.o
CC arch/arm/boot/compressed/misc.o
CC arch/arm/boot/compressed/decompress.o
SHIPPED arch/arm/boot/compressed/liblfuncs.S
AS arch/arm/boot/compressed/liblfuncs.o
LD arch/arm/boot/compressed/vmlinux
OBJCOPY arch/arm/boot/zImage
Kernel: arch/arm/boot/zImage is ready
UIMAGE arch/arm/boot/ulmage
Image Name: Linux-3.0.35-2666-gbdde708
Created: Wed Aug 20 16:44:52 2014
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 3876172 Bytes = 3785.32 kB = 3.70 MB
Load Address: 0x10008080
Entry Point: 0x10808000
Image arch/arm/boot/uImage is ready
root@kc-ubl884:~/linux_bsp/kernel-3.0.35# | |
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5.1.5. Copying u-boot, kernel to SD card
Insert an empty SD card with at least 4GB size and put it in a card reader connecting to
your host PC. Assume your SD card is /dev/sdb on your x86 host PC

# Copying the u-boot Boot Loader Image

sudo dd if=u-boot.bin of=/dev/sdb bs=512 seek=2 skip=2 conv=fsync

0@ root@kc-ublood: ~
File Edit View Terminal Help

mo%kc—ublﬂﬂd:-—# sudo dd if=u-boot.bin of=/dev/sdc bs=512 seek=2 skip=2 conv=T|
syn

# Copying the Kernel Image
sudo dd if=ulmage of=/dev/sdb bs=512 seek=2048 conv=fsync

0 & @ rootokc-ublood: ~
File Edit View Terminal Help

root@kc-uble@4:~# sudo dd if=u-boot.bin of=/dev/sdc bs=512 seek=2 skip=2 conv=T
Sync

841+1 records in

841+1 records out

430680 bytes (431 kB) copied, ©.8303105 s, 14.2 MB/s
root@kc-ubl084:~# sudo dd if=uImage of=/dev/sdc bs=5

12 seek=20848 conv=f symﬂ

5.1.6. Copying Filesystem to SD card
Assume your SD card is /dev/sdb.

# Copying the Root File System (rootfs)

First, a partition table must be created. If a partition already exists and it is big enough
for the file system you want to deploy, then you can skip this step.

To create a partition, at offset 16384 (in sectors of 512 bytes) enter the following

command:

sudo fdisk /dev/sdb
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2 & @ rootokc-ublo04: ~
File Edit View Terminal Help
root@kc-ublee4:~# sudo dd if=u-boot.bin of=/dev/sdc bs=512 seek=2 skip=2 conv=T|

Sync
841+1 records 1in

841+1 records out

430688 bytes (431 kB) copied, 8.8383185 s, 14.2 MB/s

root@kc-ublee4:~# sudo dd if=uImage of=/dev/sdc bs=512 seek=2848 conv=fsync
7578+1 records in

7578+1 records out

3876236 bytes (3.9 MB) copied, 1.49198 s, 2.6 MB/s

root@kc-ub1004:~# sudo fdisk /dev/sdd ]

NOTE

On most Linux host operating systems, SD card will be mounted automatically upon
insertion. Therefore, before running fdisk, please make sure that SD card is
unmounted (via 'sudo umount /dev/sdb').

Type the following parameters (each followed by <ENTER>):

u [switch the unit to sectors instead of cylinders]

d [repeat this until no partition is reported by the 'p' command ]
n [create a new partition]

p [create a primary partition]

1 [the first partition]

16384  [starting at offset sector #16384, i.e. 8MB, which leaves enough space for the kernel, the
boot loader and its configuration data]

<enter> [using the default value will create a partition that spans to the last sector of the
medium]
w [ this writes the partition table to the medium and fdisk exits]

The file system format ext3 or ext4 is a good option for removable media due to the built-in journaling.
Run the following command to format the partition:
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2 &% root@kc-ublood: ~

File Edit View Terminal Help

3876236 bytes (3.9 MB) copied, 1.49198 s, 2.6 MB/s
root@kc-ubleed:~# sudo fdisk /dev/sdc

WARNING: DOS-compatible mode is deprecated. It's strongly recommended to
switch off the mode (command 'c') and change display units to
sectors (command 'u").

Command (m for help): u
Changing display/entry units to sectors

Command (m for help): d
Selected partition 1

Command (m for help): n
Command action
e extended
p primary partition (1-4)
P
Partition number (1-4): 1
First sector (62-7774207, default 62): 16384
Last sector, +sectors or +size{K,M,G} (16384-7774287, default 77742087):
Using default value 7774287

Command (m for help): h

sudo umount /dev/sdb1

5 & @ rootakc-ublooa: ~

File Edit View Terminal Help
Selected partition 1

Command (m for help): n
Command action
e extended
p primary partition (1-4)
p
Partition number (1-4): 1
First sector (62-7774287, default 62): 16384
Last sector, +sectors or +size{K,M,G} (16384-7774207, default 7774287):
Using default value 7774287

Command (m for help): w
The partition table has been altered!

Calling ioctl() to re-read partition table.

WARNING: Re-reading the partition table failed with error 16: Device or resource
busy.

The kernel still uses the old table. The new table yill be used at

the next reboot or after you run partprobe(8) or kpartx(8)

Ssyncing disks.

root@kc-ublO@4:~# umount /dev/sdcl

root@kc-ubleed:~#

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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sudo mkfs.ext4 /dev/sdb1

DS @® root@kc-ublood: ~
File Edit View Terminal Help
elected partition 1

ommand (m for help): n
ommand action

e extended

p primary partition (1-4)

artition number (1-4): 1

First sector (62-7774207, default 62): 16384

ast sector, +sectors or +size{K,M,G} (16384-7774207, default 7774207):
sing default value 7774207

ommand (m for help): w
he partition table has been altered!

alling ioctl() to re-read partition table.

MARNING: Re-reading the partition table failed with error 16: Device or resource
ITES
he kernel still uses the old table. The new table will be used at
the next reboot or after you run partprobe(8) or kpartx(8)
yncing disks.
@kc-uble@4:~# umount /dev/sdcl

-ublee4:~# mkfs.ext4 sdev/sdcl |

Copy the target file system to SD card partition by extracting rootfs package to
mounted directory:

(assume compressed root file system is F6DU1_linux_fs.tgz)

mkdir /tmp/SD
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0 & root@kc-ubloog: ~

File Edit View Terminal Help

dkc-ublegd:~# mkfs.ext4 /dev/sdcl
mke2fs 1.41.11 (14-Mar-2818)
Filesystem label=
0S5 type: Linux
Block size=4896 (log=2)
Fragment size=4096 (log=2)
Stride=0 blocks, Stripe width=8 blocks
242880 inodes, 969728 blocks
48486 blocks (5.88%) reserved for the super user
First data block=8
Maximum filesystem blocks=994850048
30 block groups
32768 blocks per group, 32768 fragments per group
8096 inodes per group
Superblock backups stored on blocks:

32768, 98304, 163840, 229376, 294912, 819200, BB4736

Writing inode tables: done
Creating journal (16384 blocks): done N
Writing superblocks and filesystem accounting information: done

This filesystem will be automatically checked every 29 mounts or
180 days, whichever comes first. Use tune2fs -c or -i to override.

8 & & root@kc-ubl004: /tmp/SD

File Edit View Terminal Help

4:~# mkdir /ftmp/SD

4:~# mount fdev/sdcl /tmp/SD

4:~# cd /tmp/SD

4:/tmp/SD# tar xvf =flinux_b5pfFﬁﬂﬂ_linux_fs.tgd]

cd /tmp/SD

5 O® root@kc-ubl00sd: ~
File Edit View Terminal Help

@kc-ubl004:~# mkdir /tmp/SD
kc-ubl18@4:~# mount /dev/sdcl /tmp/SD
c-ub1004:~# []

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.



29 root@kc-ubloog: ~
File Edit View Terminal Help
c-ubl0@4:~# mkdir /tmp/SD

c-ubl084:~# mount /dev/sdcl /tmp/SD
c-ub10@4:~# cd /tmp/SH |

tar xvf ~/linux_bsp/F6DU1_linux_fs.tgz

8O Q root@kc-ublood: tmp/SD
File Edit View Terminal Help

dkc-ubl@@4:~# mkdir /tmp/SD
c-ublee4:~# mount /dev/sdcl /tmp/SD
c-ublee4:~# cd /tmp/SD
lkc-ubl@@4: /tmp/SD# tar xvf =flinux_b5pfFﬁﬂﬂ_linux_fs.tgj]

5O &® root@kc-ublood: /tmp/SD
File Edit View Terminal Help

./root/counter.sh
JJroot/.gstreamer-0.10/
./root/.gstreamer-0.10/registry.arm.bin
./root/.ssh/
./root/.ssh/known hosts
./root/.pulse-cookie
./root/.gconf/
./root/.gconf/system/
./root/.gconf/system/%gconf.xml
./root/.gconf/system/gstreamer/
./root/.gconf/system/gstreamer/%sgcont.xml
./root/.gconf/system/gstreamer/e.10/
./root/.gconf/system/gstreamer/@.10/%gconf.xml
./root/.gconf/system/gstreamer/@.16/default/
./root/.gconf/system/gstreamer/0.18/default/%gconf.xml
./root/.bashrc
./root/.local/
./root/.local/share/
./root/.local/share/recently-used.xbel.I9NJ6V
./root/.local/share/totem/
./root/.local/share/recently-used. xbel
./root/.profile
./root/.bash_history

@kc-uble04: /tmp/SD# |
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Copying the file system takes several minutes. The file system content is now on the media.
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5.1.7. Booting with your SD card

Put SD card in your board and adjust DIP switch to boot from SD. Connect a debug cable to debug port
with serial port 115200/N/8/1 setting on your PC’s serial port program such hyperterminal/teraterm.
Connect a 1080p HDMI monitor to hdmi port. Power on and you will see u-boot prompt.

At u-boot prompt, press Enter before time out. Type the following setting to boot from SD card +
HDMI:

setenv bootcmd_mmc 'run bootargs_base bootargs_mmc; mmc dev 1; mmc read S{loadaddr} 0x800
0x2000; bootm'

setenv bootargs_mmc 'setenv bootargs S{bootargs} root=/dev/mmcblk1pl rootwait Ido_active=on rw
video=mxcfb0:dev=hdmi,1920x1080M@60,if=RGB24 fbomem=28M rootfstype=ext4'

saveenv

File Edit

: unknown-board Board: 8x61011 [POR

: ©,FSL_USDHC: 1,FSL_USDHC: 2,FSL_USDHC: 3

mmc read ${loada:
blklpl rootwait L H 0 260,1f=RGB24 fbmem=28M rootf:

After that, prepare your HDMI LCD, power off and power on again.

You can see Ubuntu Linux is running on hdmi monitor.

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.



SMARC Evaluation Kit

6. Appendix A-12C, GPIO, watchdog reference code Coding.

6.1. How to use 12C in Linux

Reading / writing i2c

i2cget.c

/*
i2cget.c - A user-space program to read an I2C register.
Copyright (C) 2005-2012 Jean Delvare <jdelvare@suse.de>

Based on i2cset.c:
Copyright (C) 2001-2003 Frodo Looijaard <frodol@dds.nl>, and

Mark D. Studebaker <mdsxyz123@yahoo.com>
Copyright (C) 2004-2005 Jean Delvare

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston,
MA 02110-1301 USA.

*/

#include <sys/ioctl.h>
#include <errno.h>
#include <string.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <linux/i2c-dev.h>
#include "i2cbusses.h"
#include "util.h"

#include "../version.h"

static void help(void) __attribute__ ((noreturn));

static void help(void)
{
fprintf(stderr,
"Usage: i2cget [-f] [-y] 12CBUS CHIP-ADDRESS [DATA-ADDRESS [MODE]]\n"
" 12CBUS is an integer or an 12C bus name\n"
" ADDRESS is an integer (0x03 - 0x77)\n"
" MODE is one of:\n"
" b (read byte data, default)\n"
w (read word data)\n"
c (write byte/read byte)\n"
" Append p for SMBus PEC\n");
exit(1);
}

static int check_funcs(int file, int size, int daddress, int pec)

{

unsigned long funcs;

/* check adapter functionality */
if (ioctl(file, 12C_FUNCS, &funcs) < 0) {
fprintf(stderr, "Error: Could not get the adapter "
"functionality matrix: %s\n", strerror(errno));
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return -1;

}

switch (size) {
case 12C_SMBUS_BYTE:
if (!(funcs & 12C_FUNC_SMBUS_READ_BYTE)) {
fprintf(stderr, MISSING_FUNC_FMT, "SMBus receive byte");
return -1;
}
if (daddress >=0
&& !(funcs & 12C_FUNC_SMBUS_WRITE_BYTE)) {
fprintf(stderr, MISSING_FUNC_FMT, "SMBus send byte");
return -1;
}

break;

case 12C_SMBUS_BYTE_DATA:
if ((funcs & 12C_FUNC_SMBUS_READ_BYTE_DATA)) {
fprintf(stderr, MISSING_FUNC_FMT, "SMBus read byte");
return -1;
}

break;

case 12C_SMBUS_WORD_DATA:
if (!(funcs & 12C_FUNC_SMBUS_READ_WORD_DATA)) {
fprintf(stderr, MISSING_FUNC_FMT, "SMBus read word");

return -1;
}
break;
}
if (pec

&& !(funcs & (12C_FUNC_SMBUS_PEC | 12C_FUNC_I2C))) {
fprintf(stderr, "Warning: Adapter does "
"not seem to support PEC\n");

}
return 0;
}
static int confirm(const char *filename, int address, int size, int daddress,
int pec)
{
intdont =0;

fprintf(stderr, "WARNING! This program can confuse your 12C "
"bus, cause data loss and worse!\n");

/* Don't let the user break his/her EEPROMs */
if (address >= 0x50 && address <= 0x57 && pec) {
fprintf(stderr, "STOP! EEPROM s are 12C devices, not "
"SMBus devices. Using PEC\non 12C devices may "
"result in unexpected results, such as\n"
"trashing the contents of EEPROMs. We can't "
"let you do that, sorry.\n");
return 0;

}

if (size == 12C_SMBUS_BYTE && daddress >= 0 && pec) {
fprintf(stderr, "WARNING! All I2C chips and some SMBus chips "
"will interpret a write\nbyte command with PEC as a"
"write byte data command, effectively writing a\n"
"value into a register!\n");
dont++;

}

fprintf(stderr, "I will read from device file %s, chip "
"address 0x%02x, ", filename, address);

if (daddress < 0)
fprintf(stderr, "current data\naddress");

else

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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fprintf(stderr, "data address\n0x%02x", daddress);
fprintf(stderr, ", using %s.\n",

size == 12C_SMBUS_BYTE ? (daddress <0 ?

"read byte" : "write byte/read byte") :

size == 12C_SMBUS_BYTE_DATA ? "read byte data" :

"read word data");
if (pec)

fprintf(stderr, "PEC checking enabled.\n");

fprintf(stderr, "Continue? [%s] ", dont ? "y/N" : "Y/n");
fflush(stderr);
if (luser_ack(!dont)) {
fprintf(stderr, "Aborting on user request.\n");
return 0;

}

return 1;

}

int main(int argc, char *argv[])
{
char *end;
int res, i2cbus, address, size, file;
int daddress;
char filename[20];
int pec =0;
int flags = 0;
int force = 0, yes = 0, version = 0;

/* handle (optional) flags first */
while (1+flags < argc && argv[1+flags][0] == '-') {
switch (argv[1+flags][1]) {
case 'V': version = 1; break;
case 'f': force = 1; break;
case'y": yes = 1; break;
default:
fprintf(stderr, "Error: Unsupported option "
"\"%s\"\n", argv[1+flags]);

help();
exit(1);
}
flags++;

}

if (version) {
fprintf(stderr, "i2cget version %s\n", VERSION);

exit(0);

}

if (argc < flags + 3)
help();

i2cbus = lookup_i2c_bus(argv(flags+1]);
if (i2cbus < 0)
help();

address = parse_i2c_address(argv[flags+2]);
if (address < 0)
help();

if (argc > flags + 3) {
size = 12C_SMBUS_BYTE_DATA;
daddress = strtol(argv[flags+3], &end, 0);
if (*end | | daddress < 0 | | daddress > 0xff) {
fprintf(stderr, "Error: Data address invalid!\n");
help();
}
Yelse {
size = 12C_SMBUS_BYTE;
daddress =-1;

}
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if (argc > flags + 4) {
switch (argv[flags+4][0]) {
case 'b': size = 12C_SMBUS_BYTE_DATA; break;
case 'W': size = [2C_SMBUS_WORD_DATA; break;
case 'c': size = 12C_SMBUS_BYTE; break;

default:
fprintf(stderr, "Error: Invalid mode!\n");
help();

}

pec = argv[flags+4][1] =="p';
}

file = open_i2c_dev(i2cbus, filename, sizeof(filename), 0);
if (file< 0
| | check_funcs(file, size, daddress, pec)
| | set_slave_addr(file, address, force))
exit(1);

if (lyes && !confirm(filename, address, size, daddress, pec))
exit(0);

if (pec && ioctl(file, 1I2C_PEC, 1) < 0) {
fprintf(stderr, "Error: Could not set PEC: %s\n",
strerror(errno));
close(file);
exit(1);
}

switch (size) {
case 12C_SMBUS_BYTE:
if (daddress >=0) {
res = i2c_smbus_write_byte(file, daddress);
if (res < 0)
fprintf(stderr, "Warning - write failed\n");

}
res = i2c_smbus_read_byte(file);
break;

case 12C_SMBUS_WORD_DATA:
res = i2c_smbus_read_word_data(file, daddress);
break;
default: /* 12C_SMBUS_BYTE_DATA */
res = i2c_smbus_read_byte_data(file, daddress);
}

close(file);

if (res < 0) {
fprintf(stderr, "Error: Read failed\n");
exit(2);

}

printf("0x%0*x\n", size == 12C_SMBUS_WORD_DATA ? 4 : 2, res);

exit(0);
}
i2cset.c
/*

i2cset.c - A user-space program to write an 12C register.
Copyright (C) 2001-2003 Frodo Looijaard <frodol@dds.nl>, and

Mark D. Studebaker <mdsxyz123@yahoo.com>
Copyright (C) 2004-2012 Jean Delvare <jdelvare@suse.de>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston,
MA 02110-1301 USA.

*/

#include <sys/ioctl.h>
#tinclude <errno.h>
#include <string.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <linux/i2c-dev.h>
#include "i2cbusses.h"
#tinclude "util.h"

#include "../version.h"

static void help(void) __ attribute__ ((noreturn));

static void help(void)
{
fprintf(stderr,
"Usage: i2cset [-f] [-y] [-m MASK] [-r] I2CBUS CHIP-ADDRESS DATA-ADDRESS [VALUE]
" 12CBUS is an integer or an 12C bus name\n"
" ADDRESS is an integer (0x03 - 0x77)\n"
" MODE is one of:\n"
c (byte, no value)\n"
" b (byte data, default)\n"
w (word data)\n"
" i (12C block data)\n"
" s (SMBus block data)\n"
" Append p for SMBus PEC\n");
exit(1);
}

static int check_funcs(int file, int size, int pec)

{

unsigned long funcs;

/* check adapter functionality */
if (ioctl(file, I2C_FUNCS, &funcs) < 0) {
fprintf(stderr, "Error: Could not get the adapter "
"functionality matrix: %s\n", strerror(errno));
return -1;

}

switch (size) {
case [12C_SMBUS_BYTE:
if (!(funcs & 12C_FUNC_SMBUS_WRITE_BYTE)) {
fprintf(stderr, MISSING_FUNC_FMT, "SMBus send byte");
return -1;
}

break;

case 12C_SMBUS_BYTE_DATA:
if (!(funcs & 12C_FUNC_SMBUS_WRITE_BYTE_DATA)) {
fprintf(stderr, MISSING_FUNC_FMT, "SMBus write byte");
return -1;
}

break;

case 12C_SMBUS_WORD_DATA:
if (!(funcs & 12C_FUNC_SMBUS_WRITE_WORD_DATA)) {
fprintf(stderr, MISSING_FUNC_FMT, "SMBus write word");
return -1;
}

break;

case 12C_SMBUS_BLOCK_DATA:

... IMODE]\n"
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if (!(funcs & 12C_FUNC_SMBUS_WRITE_BLOCK_DATA)) {
fprintf(stderr, MISSING_FUNC_FMT, "SMBus block write");
return -1;

}

break;

case [2C_SMBUS_I2C_BLOCK_DATA:

if (!(funcs & 12C_FUNC_SMBUS_WRITE_I2C_BLOCK)) {
fprintf(stderr, MISSING_FUNC_FMT, "12C block write");
return -1;

}

break;

}

if (pec
&& !(funcs & (12C_FUNC_SMBUS_PEC | 12C_FUNC_I2C))) {
fprintf(stderr, "Warning: Adapter does "
"not seem to support PEC\n");

}

return 0;

}

static int confirm(const char *filename, int address, int size, int daddress,
int value, int vmask, const unsigned char *block, int len,
int pec)

intdont =0;

fprintf(stderr, "WARNING! This program can confuse your [2C "
"bus, cause data loss and worse!\n");

if (address >= 0x50 && address <= 0x57) {
fprintf(stderr, "DANGEROUS! Writing to a serial "
"EEPROM on a memory DIMM\nmay render your "
"memory USELESS and make your system "
"UNBOOTABLE\n");
dont++;

}

fprintf(stderr, "I will write to device file %s, chip address "
"0x%02x, data address\n0x%02x, ", filename, address, daddress);
if (size == 12C_SMBUS_BYTE)
fprintf(stderr, "no data.\n");
else if (size == 12C_SMBUS_BLOCK_DATA | |
size == 12C_SMBUS_I2C_BLOCK_DATA) {
inti;

fprintf(stderr, "data");
for (i=0; i< len; i++)
fprintf(stderr, " 0x%02x", block[i]);
fprintf(stderr, ", mode %s.\n", size == 12C_SMBUS_BLOCK_DATA
? "smbus block" : "i2c block");
}else
fprintf(stderr, "data 0x%02x%s, mode %s.\n", value,
vmask ? " (masked)" : "",
size == 12C_SMBUS_BYTE_DATA ? "byte" : "word");
if (pec)
fprintf(stderr, "PEC checking enabled.\n");

fprintf(stderr, "Continue? [%s] ", dont ? "y/N" : "Y/n");
fflush(stderr);
if (luser_ack(!dont)) {
fprintf(stderr, "Aborting on user request.\n");
return 0;

}

return 1;

}

int main(int argc, char *argv[])

{
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|| (strlen(argv[argc-1]) == 2 && argv[argc-1][1] !="p")) {

char *end;

const char *maskp = NULL;

int res, i2cbus, address, size, file;

int value, daddress, vmask = 0;

char filename[20];

int pec = 0;

int flags = 0;

int force = 0, yes = 0, version = 0, readback = 0;
unsigned char block[I2C_SMBUS_BLOCK_MAX];
int len;

/* handle (optional) flags first */
while (1+flags < argc && argv[1+flags][0] =="-') {
switch (argv[1+flags][1]) {
case 'V': version = 1; break;
case 'f": force = 1; break;
case'y": yes = 1; break;
case 'm":
if (2+flags < argc)
maskp = argv[2+flags];
flags++;
break;
case 'r': readback = 1; break;
default:
fprintf(stderr, "Error: Unsupported option "
"\"%s\"!\n", argv[1+flags]);

help();
exit(1);
}
flags++;

}

if (version) {
fprintf(stderr, "i2cset version %s\n", VERSION);

exit(0);

}

if (argc < flags + 4)
help();

i2cbus = lookup_i2c_bus(argv(flags+1]);
if (i2cbus < 0)
help();

address = parse_i2c_address(argv[flags+2]);
if (address < 0)
help();

daddress = strtol(argv|[flags+3], &end, 0);

if (*end | | daddress < 0 | | daddress > Oxff) {
fprintf(stderr, "Error: Data address invalid!\n");
help();

}

/* check for command/mode */
if (argc == flags + 4) {
/* Implicit "c" */
size = 12C_SMBUS_BYTE;
}else if (argc == flags + 5) {
/*"c", "cp", orimplicit "b" */
if (!strcmp(argv[flags+4], "c")
| | !stremp(argv[flags+4], "cp")) {
size = 12C_SMBUS_BYTE;
pec = argv[flags+4][1] =="p’;
}else {
size = 12C_SMBUS_BYTE_DATA;
}
Yelse {
/* All other commands */
if (strlen(argv[argc-1]) > 2
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fprintf(stderr, "Error: Invalid mode '%s'!I\n", argv[argc-1]);
help();

}

switch (argv[argc-1][0]) {

case 'b': size = 12C_SMBUS_BYTE_DATA,; break;

case 'W': size = [2C_SMBUS_WORD_DATA; break;

case 's': size = 12C_SMBUS_BLOCK_DATA; break;

case 'i": size = 12C_SMBUS_I12C_BLOCK_DATA; break;

default:
fprintf(stderr, "Error: Invalid mode '%s'!\n", argv[argc-1]);
help();

pec = argv[argc-1][1] =="p';
if (size == 12C_SMBUS_BLOCK_DATA || size == 12C_SMBUS_I2C_BLOCK_DATA) {
if (pec && size == 12C_SMBUS_|2C_BLOCK_DATA) {
fprintf(stderr, "Error: PEC not supported for 12C block writes!\n");

help();

}

if (maskp) {
fprintf(stderr, "Error: Mask not supported for block writes!\n");
help();

}

if (argc > (int)sizeof(block) + flags + 5) {
fprintf(stderr, "Error: Too many arguments!\n");
help();

}else if (argc != flags + 6) {
fprintf(stderr, "Error: Too many arguments!\n");
help();

}
len = 0; /* Must always initialize len since it is passed to confirm() */

/* read values from command line */
switch (size) {
case 12C_SMBUS_BYTE_DATA:
case 12C_SMBUS_WORD_DATA:
value = strtol(argv[flags+4], &end, 0);
if (*end || value < 0) {
fprintf(stderr, "Error: Data value invalid!'\n");
help();
}
if ((size == 12C_SMBUS_BYTE_DATA && value > 0xff)
|| (size ==12C_SMBUS_WORD_DATA && value > 0xffff)) {
fprintf(stderr, "Error: Data value out of range!\n");
help();
}
break;
case 12C_SMBUS_BLOCK_DATA:
case 12C_SMBUS_I2C_BLOCK_DATA:
for (len = 0; len + flags + 5 < argc; len++) {
value = strtol(argv(flags + len + 4], &end, 0);
if (*end || value < 0) {
fprintf(stderr, "Error: Data value invalid!\n");
help();
}
if (value > Oxff) {
fprintf(stderr, "Error: Data value out of range!\n");
help();
}
block[len] = value;
}
value =-1;
break;
default:
value =-1;
break;

}

if (maskp) {
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vmask = strtol(maskp, &end, 0);

if (*end | | vmask == 0) {
fprintf(stderr, "Error: Data value mask invalid!\n");
help();

if (((size == 12C_SMBUS_BYTE || size == 12C_SMBUS_BYTE_DATA)
&& vmask > 0xff) | | vmask > Oxffff) {
fprintf(stderr, "Error: Data value mask out of range!\n");
help();

}

file = open_i2c_dev(i2cbus, filename, sizeof(filename), 0);
if (file <0
| | check_funcs(file, size, pec)
| | set_slave_addr(file, address, force))
exit(1);

if (lyes && !confirm(filename, address, size, daddress,
value, vmask, block, len, pec))
exit(0);

if (vmask) {
int oldvalue;

switch (size) {
case 12C_SMBUS_BYTE:
oldvalue = i2c_smbus_read_byte(file);
break;
case 12C_SMBUS_WORD_DATA:
oldvalue = i2c_smbus_read_word_data(file, daddress);
break;
default:
oldvalue = i2c_smbus_read_byte_data(file, daddress);

}

if (oldvalue < 0) {
fprintf(stderr, "Error: Failed to read old value\n");
exit(1);

}

value = (value & vmask) | (oldvalue & ~vmask);

if (lyes) {
fprintf(stderr, "Old value 0x%0*x, write mask "

"0x%0*x: Will write 0x%0*x to register "
"0x%02x\n",
size == |2C_SMBUS_WORD_DATA ? 4 : 2, oldvalue,
size == 12C_SMBUS_WORD_DATA ? 4 : 2, vmask,
size == 12C_SMBUS_WORD_DATA ? 4 : 2, value,
daddress);

fprintf(stderr, "Continue? [Y/n] ");

fflush(stderr);

if (luser_ack(1)) {
fprintf(stderr, "Aborting on user request.\n");
exit(0);

}

if (pec && ioctl(file, 12C_PEC, 1) < 0) {
fprintf(stderr, "Error: Could not set PEC: %s\n",
strerror(errno));
close(file);
exit(1);
}

switch (size) {
case 12C_SMBUS_BYTE:
res = i2c_smbus_write_byte(file, daddress);
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break;

case 12C_SMBUS_WORD_DATA:
res = i2c_smbus_write_word_data(file, daddress, value);
break;

case 12C_SMBUS_BLOCK_DATA:
res = i2c_smbus_write_block_data(file, daddress, len, block);
break;

case 12C_SMBUS_I12C_BLOCK_DATA:
res = i2c_smbus_write_i2c_block_data(file, daddress, len, block);
break;

default: /* 12C_SMBUS_BYTE_DATA */
res = i2c_smbus_write_byte_data(file, daddress, value);

break;
}
if (res < 0) {
fprintf(stderr, "Error: Write failed\n");
close(file);
exit(1);
}
if (pec) {
if (ioctl(file, 12C_PEC, 0) < 0) {
fprintf(stderr, "Error: Could not clear PEC: %s\n",
strerror(errno));
close(file);
exit(1);
}
}
if (Ireadback) { /* We're done */
close(file);
exit(0);

}

switch (size) {
case 12C_SMBUS_BYTE:
res = i2c_smbus_read_byte(file);
value = daddress;
break;
case 12C_SMBUS_WORD_DATA:
res = i2c_smbus_read_word_data(file, daddress);
break;
default: /* 12C_SMBUS_BYTE_DATA */
res = i2c_smbus_read_byte_data(file, daddress);
}

close(file);

if (res < 0) {
printf("Warning - readback failed\n");
}else
if (res != value) {
printf("Warning - data mismatch - wrote "
"0x%0*x, read back 0x%0*x\n",
size == [2C_SMBUS_WORD_DATA ? 4: 2, value,
size == 12C_SMBUS_WORD_DATA ? 4 : 2, res);
}else {
printf("Value 0x%0*x written, readback matched\n",
size == [2C_SMBUS_WORD_DATA ? 4 : 2, value);

}
exit(0);
}
Utils/headers
/*
i2cbusses: Print the installed i2c busses for both 2.4 and 2.6 kernels.
Part of user-space programs to access for 12C
devices.
*/

/* For strdup and snprintf */

Copyright © 2013 IBASE Technology Inc. All Rights Reserved.
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#tdefine _BSD_SOURCE 1

#include <sys/types.h>

#include <sys/stat.h>

#include <sys/param.h> /* for NAME_MAX */
#include <sys/ioctl.h>

#include <string.h>

#include <strings.h> /* for strcasecmp() */
#include <stdio.h>

#include <stdlib.h>

#tinclude <unistd.h>

#include <limits.h>

#include <dirent.h>

#tinclude <fcntl.h>

#include <errno.h>

#include "i2cbusses.h"

#include <linux/i2c-dev.h>

enum adt { adt_dummy, adt_isa, adt_i2c, adt_smbus, adt_unknown };
struct adap_type {

const char *funcs;
const char* algo;

I
static struct adap_type adap_types[5] = {
{.funcs ="dummy",
.algo ="Dummy bus", },
{.funcs ="isa",
.algo ="ISA bus", },
{.funcs ="j2c",
.algo ="12C adapter", },
{.funcs ="smbus",
.algo ="SMBus adapter", },
{.funcs = "unknown",
.algo ="N/A", },
I
static enum adt i2c_get_funcs(int i2cbus)
{
unsigned long funcs;
int file;
char filename[20];
enum adt ret;
file = open_i2c_dev(i2cbus, filename, sizeof(filename), 1);
if (file < 0)
return adt_unknown;
if (ioctl(file, I2C_FUNCS, &funcs) < 0)
ret = adt_unknown;
else if (funcs & 12C_FUNC_I2C)
ret = adt_i2c;
else if (funcs & (12C_FUNC_SMBUS_BYTE |
12C_FUNC_SMBUS_BYTE_DATA |
12C_FUNC_SMBUS_WORD_DATA))
ret = adt_smbus;
else
ret = adt_dummy;
close(file);
return ret;
}

/* Remove trailing spaces from a string

Return the new string length including the trailing NUL */
static int rtrim(char *s)
{

inti;

for (i = strlen(s) - 1; i >=0 && (s[i] =="" | | s[i] =="\n"); i--)
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s[i] ="\0’;
returni+2;
}
void free_adapters(struct i2c_adap *adapters)
{
inti;
for (i = 0; adapters[i].name; i++)
free(adapters[i].name);
free(adapters);
}

/* We allocate space for the adapters in bunches. The last item is a
terminator, so here we start with room for 7 adapters, which should
be enough in most cases. If not, we allocate more later as needed. */

#tdefine BUNCH 8

/* n must match the size of adapters at calling time */
static struct i2c_adap *more_adapters(struct i2c_adap *adapters, int n)

{

struct i2c_adap *new_adapters;

new_adapters = realloc(adapters, (n + BUNCH) * sizeof(struct i2c_adap));
if (Inew_adapters) {

free_adapters(adapters);

return NULL;
}

memset(new_adapters + n, 0, BUNCH * sizeof(struct i2c_adap));

return new_adapters;

}

struct i2c_adap *gather_i2c_busses(void)
{
char s[120];
struct dirent *de, *dde;
DIR *dir, *ddir;
FILE *f;
char fstype[NAME_MAX], sysfsINAME_MAX], n[NAME_MAX];
int foundsysfs = 0;
int count=0;
struct i2c_adap *adapters;

adapters = calloc(BUNCH, sizeof(struct i2c_adap));
if (ladapters)
return NULL;

/* look in /proc/bus/i2c */
if ((f = fopen("/proc/bus/i2c", "r"))) {
while (fgets(s, 120, f)) {
char *algo, *name, *type, *all;
int len_algo, len_name, len_type;
inti2cbus;

algo = strrchr(s, '\t');
*(algo++) ="'\0';
len_algo = rtrim(algo);

name = strrchr(s, '\t');
*(name++) ='\0;
len_name = rtrim(name);

type = strrchr(s, '\t');
*(type++) ="\0';

len_type = rtrim(type);
sscanf(s, "i2c-%d", &i2cbus);

if ((count + 1) % BUNCH == 0) {
/* We need more space */
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adapters = more_adapters(adapters, count + 1);
if ('adapters)
return NULL;
}

all = malloc(len_name + len_type + len_algo);
if (all == NULL) {
free_adapters(adapters);
return NULL;
}
adapters[count].nr = i2cbus;
adapters[count].name = strcpy(all, name);
adapters[count].funcs = strcpy(all + len_name, type);
adapters[count].algo = strcpy(all + len_name + len_type,
algo);
count++;
}
fclose(f);
goto done;

}

/* look in sysfs */
/* First figure out where sysfs was mounted */
if ((f = fopen("/proc/mounts", "r")) == NULL) {
goto done;
}
while (fgets(n, NAME_MAYX, f)) {
sscanf(n, "%*[* ] %[ ] %[ ] %*s\n", sysfs, fstype);
if (strcasecmp(fstype, "sysfs") == 0) {
foundsysfs++;
break;
}
}

fclose(f);
if (! foundsysfs) {
goto done;

}

/* Bus numbers in i2c-adapter don't necessarily match those in
i2c-dev and what we really care about are the i2c-dev numbers.
Unfortunately the names are harder to get in i2c-dev */

strcat(sysfs, "/class/i2c-dev");

if(!(dir = opendir(sysfs)))

goto done;

/* go through the busses */

while ((de = readdir(dir)) != NULL) {

if (Istrcmp(de->d_name, "."))
continue;

if (Istrcmp(de->d_name, ".."))
continue;

/* this should work for kernels 2.6.5 or higher and */
/* is preferred because is unambiguous */
sprintf(n, "%s/%s/name", sysfs, de->d_name);
f = fopen(n, "r");
/* this seems to work for ISA */
if(f == NULL) {
sprintf(n, "%s/%s/device/name", sysfs, de->d_name);
f = fopen(n, "r");
}
/* non-ISA is much harder */
/* and this won't find the correct bus name if a driver
has more than one bus */
if(f == NULL) {
sprintf(n, "%s/%s/device", sysfs, de->d_name);
if(!(ddir = opendir(n)))
continue;
while ((dde = readdir(ddir)) != NULL) {
if (strcmp(dde->d_name, "."))
continue;
if (!strcmp(dde->d_name, ".."))
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continue;
if ((!strncmp(dde->d_name, "i2c-", 4))) {
sprintf(n, "%s/%s/device/%s/name",
sysfs, de->d_name, dde->d_name);
if((f = fopen(n, "r")))
goto found;

found:
if (f 1= NULL) {
int i2cbus;
enum adt type;
char *px;

px = fgets(s, 120, f);

fclose(f);

if (!px) {
fprintf(stderr, "%s: read error\n", n);
continue;

}

if ((px = strchr(s, '\n')) != NULL)
*px =0;

if (!sscanf(de->d_name, "i2c-%d", &i2cbus))
continue;

if (Istrncmp(s, "ISA ", 4)) {
type = adt_isa;

}else {
/* Attempt to probe for adapter capabilities */
type = i2c_get_funcs(i2cbus);

}

if ((count + 1) % BUNCH == 0) {
/* We need more space */
adapters = more_adapters(adapters, count + 1);
if (ladapters)
return NULL;
}

adapters[count].nr = i2cbus;

adapters[count].name = strdup(s);

if (adapters[count].name == NULL) {
free_adapters(adapters);
return NULL;

}

adapters[count].funcs = adap_types[type].funcs;

adapters[count].algo = adap_types[type].algo;

count++;

}
}

closedir(dir);

done:
return adapters;

}

static int lookup_i2c_bus_by_name(const char *bus_name)
{

struct i2c_adap *adapters;

inti, i2cbus =-1;

adapters = gather_i2c_busses();

if (adapters == NULL) {
fprintf(stderr, "Error: Out of memory!\n");
return -3;

}

/* Walk the list of i2c busses, looking for the one with the
right name */
for (i = 0; adapters[i].name; i++) {
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if (strcmp(adapters[i].name, bus_name) == 0) {
if (i2cbus >= 0) {
fprintf(stderr,
"Error: 12C bus name is not unique!\n");
i2cbus = -4;
goto done;
}
i2cbus = adapters][i].nr;
}
}
if (i2cbus == -1)
fprintf(stderr, "Error: 12C bus name doesn't match any "
"bus present!\n");
done:

free_adapters(adapters);
return i2cbus;

}
/*

* Parse an 12CBUS command line argument and return the corresponding
* bus number, or a negative value if the bus is invalid.

*/
int lookup_i2c_bus(const char *i2cbus_arg)
{
unsigned long i2cbus;
char *end;
i2cbus = strtoul(i2cbus_arg, &end, 0);
if (*end || *i2cbus_arg) {
/* Not a number, maybe a name? */
return lookup_i2c_bus_by name(i2cbus_arg);
}
if (i2cbus > OXFFFFF) {
fprintf(stderr, "Error: 12C bus out of range!\n");
return -2;
}
return i2cbus;
}
/*

* Parse a CHIP-ADDRESS command line argument and return the corresponding
* chip address, or a negative value if the address is invalid.
*/
int parse_i2c_address(const char *address_arg)
{
long address;
char *end;

address = strtol(address_arg, &end, 0);
if (*end || *address_arg) {
fprintf(stderr, "Error: Chip address is not a number!\n");
return -1;
}
if (address < 0x03 | | address > 0x77) {
fprintf(stderr, "Error: Chip address out of range "
"(0x03-0x77)\n");
return -2;

}

return address;

}

int open_i2c_dev(int i2cbus, char *filename, size_t size, int quiet)

{

int file;

snprintf(filename, size, "/dev/i2c/%d", i2cbus);
filename[size - 1] ='\0';
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file = open(filename, O_RDWR);

if (file < 0 && (errno == ENOENT | | errno == ENOTDIR)) {
sprintf(filename, "/dev/i2c-%d", i2cbus);
file = open(filename, O_RDWR);

}

if (file < 0 && !quiet) {
if (errno == ENOENT) {
fprintf(stderr, "Error: Could not open file "
"*/dev/i2c-%d' or */dev/i2c/%d": %s\n",
i2cbus, i2cbus, strerror(ENOENT));
Yelse {
fprintf(stderr, "Error: Could not open file "
"%s': %s\n", filename, strerror(errno));
if (errno == EACCES)
fprintf(stderr, "Run as root?\n");

}
}
return file;
}
int set_slave_addr(int file, int address, int force)
{
/* With force, let the user read from/write to the registers
even when a driver is also running */
if (ioctl(file, force ? 12C_SLAVE_FORCE : I2C_SLAVE, address) < 0) {
fprintf(stderr,
"Error: Could not set address to 0x%02x: %s\n",
address, strerror(errno));
return -errno;
}
return O;
}
/*
i2cbusses.h
*/

#ifndef _|12CBUSSES_H
#define _12CBUSSES_H

#include <unistd.h>

struct i2c_adap {
int nr;
char *name;
const char *funcs;
const char *algo;

1

struct i2c_adap *gather_i2c_busses(void);
void free_adapters(struct i2c_adap *adapters);

int lookup_i2c_bus(const char *i2cbus_arg);

int parse_i2c_address(const char *address_arg);

int open_i2c_dev(int i2cbus, char *filename, size_t size, int quiet);
int set_slave_addr(int file, int address, int force);

#define MISSING_FUNC_FMT "Error: Adapter does not have %s capability\n"
#endif

/*
util.c - helper functions

*/

#include <stdio.h>
#tinclude "util.h"
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/* Return 1 if we should continue, 0 if we should abort */
int user_ack(int def)

{
char s[2];
int ret;
if (!fgets(s, 2, stdin))
return 0; /* Nack by default */
switch (s[0]) {
case'y":
case 'Y":
ret=1;
break;
case 'n":
case 'N":
ret=0;
break;
default:
ret = def;
}
/* Flush extra characters */
while (s[0] !="\n") {
int c = fgetc(stdin);
if (c == EOF) {
ret=0;
break;
}
s[0] =¢;
}
return ret;
}
/*
util - helper functions
*/

#ifndef _UTIL_H
#tdefine _UTIL_H

extern int user_ack(int def);
#endif /* _UTIL_H */

Version.h
#tdefine VERSION "3.1.1"
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6.2. How to use GPIO in Linux

6.2.1. GPIO mapping table

RM-F6DU1-SMC
Logical Number Physical Number
1 32
3 34
5 36
7 38
8 39

6.2.2. GPIO sample code

# GPIO example 1: Output (take GPIO 32 as example)
echo 32 > /sys/class/gpio/export

echo out > /sys/class/gpio/gpio32/direction

echo 0 > /sys/class/gpio/gpio32/value

echo 1 > /sys/class/gpio/gpio32/value

# GPIO example 2: Input (take GPIO 32 as example)
echo 32 > /sys/class/gpio/export

echo in > /sys/class/gpio/gpio32/direction

cat /sys/class/gpio/gpio32/value
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#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#tinclude <fcntl.h>

int main(void)
{
int fd = open("/dev/watchdog", O_WRONLY);
intret=0;
if (fd==-1) {
perror("watchdog");
exit(EXIT_FAILURE);
}
while (1) {
ret = write(fd, "\0", 1);
if (ret 1=1) {
ret=-1;
break;
}
puts("[WDT] Keep alive");
sleep(50);
}
close(fd);
return ret;
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7. Appendix B - i.MX6 CPU ball out Table.

This Chapter is referenced for advanced SW Engineer to modify the Kernel driver or
make their own BSP. Please check Freescale i.MX6 specification, porting guide and user
manuals carefully

Link: http://www.freescale.com/webapp/sps/site/taxonomy.jsp?code=IMX6X SERIES&cof=0&am=0
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Group Circuit Net Ball Mixed Functions
CSPI1 [SPI] CSPI1_SS1 G21 EIM_D19
CSPI1 CSPI1_SS2 F22 EIM_D24
CSPI1 CSPI11_MOSI V6 KEY_ROWO
CSPI1 CSPI1_MISO u7 KEY_COL1
CSPI1 CSPI1_CLK W5 KEY_COLO
CSPI2 [SPI] CSPI12_SS0 K20 EIM_RW
CSPI2 CSPI2_SS1 K22 EIM_LBA
CSPI2 CSPI12_MOSI J23 EIM_CS1
CSPI2 CSPI12_MISO 124 EIM_OE
CSPI2 CSPI2_CLK H24 EIM_CSO
Battery CHARGING# H19 EIM_A25
Battery BATLOWH# D25 EIM_D25
Battery CHARGER_PRSNT# J20 EIM_D30
Carrier Board |RESET_OUT# P5 GPIO_19 (DU1/S01)
Carrier Board Carrier_STBY# R4 GPIO_5
Carrier Board  |Carrier_PWR_ON R2 PMIC_ON_REQ(DU1/S01)
Carrier Board  |Carrier_LID# E23 EIM_D21
Carrier Board  |Carrier_SLEEP# G22 EIM_D25
HDMI HDMI_DDC_DAT_IN C25 KEY_COL3 (12C2)
HDMI HDMI_DDC_CLK_IN E22 KEY_ROWS3 (12C2)
HDMI HDMI_HPD K1 HDMI_HPD
HDMI HDMI_CEC_IN K2 HDMI_DDCCEC
HDMI HDMI_CLKM J5 HDMI_CLKM
HDMI HDMI_CLKP J6 HDMI_CLKP
HDMI HDMI_DOM K5 HDMI_DOM
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HDMI HDMI_DOP K6 HDMI_DOP
HDMI HDMI_D1M 13 HDMI_D1M
HDMI HDMI_D1P 14 HDMI_D1P
HDMI HDMI_D2M K3 HDMI_D2M
HDMI HDMI_D2P K4 HDMI_D2P
USB_OTG USB_OTG_OCH H20 EIM_D21
USB_OTG USB_OTG_ID T4 GPIO_1
USB_OTG USB_OTG_DN B6 USB_OTG_DN
USB_OTG USB_OTG_DP A6 USB_OTG_DP
USB USB1_DP E1 USB1_DP
USB USB1_DN F10 USB1_DN
UART1 UART1_TX M1 CSI0_DAT10
UART1 UART1_RX M3 CSI0_DAT11
UART2 UART2_TX E24 EIM_D26
UART2 UART2_RX E25 EIM_D27
UART4 UART4_TX M2 CSI0_DAT12
UART4 UART4_RX L1 CSI0_DAT13
UART4 UART4_RTS# L4 CSI0_DAT16
UART4 UART4_CTS# L3 CSI0_DAT17
UART5 UART5_TX M4 CSI0_DAT14
UART5 UART5_RX M5 CSI0_DAT15
UART5 UART5_RTS# M6 CSI0_DAT18
UARTS UART5_CTS# L6 CSI0_DAT19
PMIC PWR_BTN_SNS 119 EIM_D29
PMIC PMIC_INT# P6 GPIO_18
PMIC MX6_ONOFF D12 ONOFF

PMIC POR_B c11 POR#

PMIC PMIC_STBY_REQ F11 PMIC_STBY_REQ
PMIC PMIC_ON_REQ D11 PMIC_ON_REQ
GPIO GPIO_0 E19 SD1_DAT2
GPIO GPIO_1 H25 EIM_A16
GPIO GPIO_2 G24 EIM_A17
GPIO GPIO_3 122 EIM_A18
GPIO GPIO_4 G25 EIM_A19
GPIO GPIO_5 H22 EIM_A20
GPIO GPIO_6 H23 EIM_A21
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GPIO GPIO_7 F24 EIM_A22
GPIO GPIO_8 21 EIM_A23
GPIO GPIO_9 F21 EIM_D17
GPIO GPIO_10 D24 EIM_D18
GPIO GPIO_11 G20 EIM_D20
WDT WDOGH# F18 SD1_DAT3
SD2 SD2_CMD F19 SD2_CMD
SD2 SD2_CLK c21 SD2_CLK
SD2 SD2_DATAO A22 SD2_DATAO
SD2 SD2_DATA1 E20 SD2_DATA1
SD2 SD2_DATA2 A23 SD2_DATA2
SD2 SD2_DATA3 B22 SD2_DATA3
SD2 SD2_CD# R6 GPIO_4
SD2 SD2_WP T1 GPIO 2
SD2 SD2_PWR_EN U6 KEY_ROW1
sD3 SD3_CMD B13 SD3_CMD
sD3 SD3_CLK D14 SD3_CLK
sD3 SD3_RST# D15 SD3_RST
sD3 SD3_DATAO E14 SD3_DATAO
sD3 SD3_DATA1 F14 SD3_DATA1
sD3 SD3_DATA2 A15 SD3_DATA2
sD3 SD3_DATA3 B15 SD3_DATA3
sD3 SD3_DATA4 D13 SD3_DATA4
sD3 SD3_DATAS C13 SD3_DATAS
sD3 SD3_DATA6 E13 SD3_DATA6
sD3 SD3_DATA7 F13 SD3_DATA7
eMMC eMMC_CLK E16 SD4_CLK
eMMC eMMC_CMD B17 SD4_CMD
eMMC eMMC_RST# Al6 NANDF_ALE
eMMC eMMC_DATAO D18 SD4_DATO
eMMC eMMC_DATA1 B19 SD4_DAT1
eMMC eMMC_DATA2 F17 SD4_DAT2
eMMC eMMC_DATA3 A20 SD4_DAT3
eMMC eMMC_DATA4 E18 SD4_DAT4
eMMC eMMC_DATA5 C19 SD4_DAT5
eMMC eMMC_DATA6 B20 SD4_DAT6
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eMMC eMMC_DATA7 D19 SD4_DAT7
LCD LCD_PWR_EN C16 NANDF_CS1
LCD LCD_BKLT_EN Al7 NANDF_CS2
LCD LCD_BKLT_PWM T2 GPIO_9

LCD LCD_CLK N19 DIO_DISP_CLK
LCD LCD_HSYNC N25 DIO_PIN2

LCD LCD_VSYNC N20 DIO_PIN3

LCD LCD_DE N21 DIO_PIN15
LCD LCD_DATO P24 DSPO_DATO
LCD LCD_DAT1 P22 DSPO_DAT1
LCD LCD_DAT2 P23 DSPO_DAT2
LCD LCD_DAT3 P21 DSPO_DAT3
LCD LCD_DAT4 P20 DSPO_DAT4
LCD LCD_DATS R25 DSPO_DAT5
LCD LCD_DAT6 R23 DSPO_DAT6
LCD LCD_DAT7 R24 DSPO_DAT?
LCD LCD_DATS R22 DSPO_DATS
LCD LCD_DAT9 T25 DSPO_DAT9
LCD LCD_DAT10 R21 DSPO_DAT10
LCD LCD_DAT11 T23 DSPO_DAT11
LCD LCD_DAT12 T24 DSPO_DAT12
LCD LCD_DAT13 R20 DSPO_DAT13
LCD LCD_DAT14 u25 DSPO_DAT14
LCD LCD_DAT15 T22 DSPO_DAT15
LCD LCD_DAT16 T21 DSPO_DAT16
LCD LCD_DAT17 u24 DSPO_DAT17
LCD LCD_DAT18 V25 DSPO_DAT18
LCD LCD_DAT19 u23 DSPO_DAT19
LCD LCD_DAT20 u22 DSPO_DAT20
LCD LCD_DAT21 T20 DSPO_DAT21
LCD LCD_DAT22 V24 DSPO_DAT22
LCD LCD_DAT23 w24 DSPO_DAT23
LVDS LVDSO_TXO0_N U2 LVDSO_TXO0_N
LVDS LVDSO_TX0_P U1 LVDSO_TX0_P
LVDS LVDSO_TX1_N U4 LVDSO_TX1_N
LVDS LVDSO_TX1_P U3 LVDSO_TX1_P
LVDS LVDSO_TX2_N V2 LVDSO_TX2_N
LVDS LVDSO_TX2_P V1 LVDSO_TX2_P
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LVDS LVDSO_TX3_N w2 LVDSO_TX3_N
LVDS LVDSO_TX3_P w1 LVDSO_TX3_P
LVDS LVDSO_CLK_N V4 LVDSO_CLK_N
LVDS LVDSO_CLK_P V3 LVDSO_CLK_P
PCle PCIE_RST# R1 GPIO_17

PCle PCIE_ WAKE# P3 CSI0O_DATA_EN
PCle PCIE_CLK1_N c7 CLK1_N

PCle PCIE_CLK1_P D7 CLK1_P

PCle PCIE_RXM B1 PCIE_RXM

PCle PCIE_RXP B2 PCIE_RXP

PCle PCIE_TXM A3 PCIE_TXM

PCle PCIE_TXP B3 PCIE_TXP

SATA SATA_RXP B14 SATA_RXP (DU1)
SATA SATA_RXN Al4 SATA_RXM (DU1)
SATA SATA TXN B12 SATA _TXM (DU1)
SATA SATA_TXP A12 SATA_TXP (DU1)
12C1 12C1_SCL (12C_PM) N5 CSI0_DAT9

12C1 [12C1_SDA (12C_PM) N6 CSI0O_DATS8

12C2 I12C2_SCL (12C_CAMO) us KEY_ COL3

12C2 12C2_SDA (12C_CAMO) T7 KEY _ROWS3

12C3 12C3_SCL (12C_LCD) R7 GPIO_3

12C3 I12C3_SDA (12C_LCD) T3 GPIO_6

12C4 I12C4_SCL (12C_GP) R3 GPIO_7 (S01)
12C4 12C4_SDA (12C_GP) R5 GPIO_8 (S01)
Toouch Touch_INT#(GPIO_6) B18 NANDF_D5

12S AUD3_TXC N1 CSI0_DAT4

12S AUD3_TXD P2 CSI0_DATS

12S AUD3_TXFS N4 CSI0_DAT6

12S AUD3_RXD N3 CSI0_DAT7

12S HAD_RST# (GPIO_4) D17 NANDF_D3
CLOCK GPIO_0_CLKO GPIO_0

CAN1 CAN1_TX W6 KEY_COL2

CAN1 CAN1 RX w4 KEY _ROW?2
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CAN2 CAN2_TX T6 KEY_COL4
CAN2 CAN2_RX V5 KEY_ROW4
SPDIF SPDIF_IN W23 GPIO16 (DU1/501)
SPDIF SPDIF_OUT V21 GPIO19 (DU1/S01)
LAN RGMII_INT W22 ENET_RXD1
LAN RGMII_nRST u21 ENET_CRS_DV
LAN RGMII_MDIO V23 ENET_MDIO
LAN RGMII_MDC V20 ENET_MDC
LAN RGMII_TXCLK D21 RGMII_TXC
LAN RGMII_TXDO c22 RGMII_TDO
LAN RGMII_TXD1 F20 RGMII_TD1
LAN RGMII_TXD2 E21 RGMII_TD2
LAN RGMII_TXD3 A24 RGMII_TD3
LAN RGMII_TXEN c23 RGMII_TX_CTL
LAN RGMII_RXCLK B25 RGMII_RXC
LAN RGMII_RXDO C24 RGMII_RDO
LAN RGMII_RXD1 B23 RGMII_RD1
LAN RGMII_RXD2 B24 RGMII_RD2
LAN RGMII_RXD3 D23 RGMII_RD3
LAN RGMII_RXDV D22 RGMII_RX_CTL
LAN ENET_REFCLK V22 ENET_REF_CLK
CSI [MIPI] CSI_CLKOM F4 CSI_CLKOM
csl CSI_CLKOP F3 CSI_CLKOP

csl CS|_DOM E4 CSI_DOM

csl CSI_DOP E3 CSI_DOP

csl CSI_D1M D1 CSI_D1M

csl CSI_D1P D2 CSI_D1P

csl CAMO_PWR#(GPIO_0) A18 NANDF_DO

csl CAMO_RST#(GPIO_2) c17 NANDF_D1
BOOT BOOT_MODEO C12 BOOT_MODEO
BOOT BOOT_MODE1 F12 BOOT_MODE1
BOOT TEST_MODE E12 TEST_MODE
BOOT TAMPER E11 TAMPER

BOOT BT_CFG1_0 L20 EIM_DAO
BOOT BT CFG1_1 125 EIM_DA1
BOOT BT CFG1_2 121 EIM_DA2
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BOOT BT _CFG1_3 K24 EIM_DA3
BOOT BT _CFG1_4 L22 EIM_DA4
BOOT BT _CFG1_5 L23 EIM_DA5
BOOT BT _CFG1_6 K25 EIM_DA6
BOOT BT _CFG1_7 L25 EIM_DA7
BOOT BT_CFG2_0 L24 EIM_DAS
BOOT BT _CFG2_1 M21 EIM_DA9
BOOT BT _CFG2_2 M22 EIM_DA10
BOOT BT _CFG2_3 M20 EIM_DA11
BOOT BT _CFG2_4 M24 EIM_DA12
BOOT BT_CFG2_5 M23 EIM_DA13
BOOT BT_CFG2_6 N23 EIM_DA14
BOOT BT _CFG2_7 N24 EIM_DA15
ITAG JTAG_TCK H5 JTAG_TCK
ITAG ITAG_TMS c3 JTAG_TMS
ITAG JTAG_TDI G5 JTAG_TDI
ITAG JTAG_TDO G6 JTAG_TDO
ITAG JTAG_nTRST c2 JTAG_nTRST
ITAG JTAG_MOD H6 JTAG_MOD
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8. Appendix C: how to Flash the image to eMMC
(for advanced user only) You can flash the current SD image system (standard or
customized by user) to eMMC by following method.

Use “fdisk -I” command to check current storage devices, current boot device is
represented as /dev/mmcblkl, SMARC module’s eMMC device is /dev/mmcblk0

| #sudo fdisk —I

Flash Module eMMC:

# cd flash_emmc/rp100_emmc
# ./fsl-sdcard-partition.sh —f /dev/mmcblk0

Remember to check the boot set up of dip switch is “boot from SMARC’s eMMC”
then, you can boot from eMMC with the above concept.

’
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9. SMARC RM-F6xx1-SMC series difference table

RM-F6SO1-SMC | RM-F6DU1-SMC
CPU i.MX6 Solo i.MX6 Dual
DDR3 1GB 1GB
eMMC(SD3) 4GB 4GB
LAN PHY x1 x1
Csl x1 x1
LVDS x1 x1
HDMI x1 x1
24bit LCD x1 x1
USB-OTG x1 x1
uUsB X2 X2
SD2 x1 x1
SD4 x1 x1
CAN X2 X2
UART x4 x4
mPCle x1 x1
SPI X2 X2
SPDIF x1 x1
12S x1 x1
WDT x1 x1
SATA x 0 x1
2C1 for audio codec | for audio codec
1€ 2 for 4 wires touch | for 4 wires touch
and MIPI camera | and MIPI camera
12C 3 for pin header. for pin header.
2C4_PM for mPCle NA
GPIOO for CAN PWR for CAN PWR
GPIO1
GPIO2 for CAN RST for CAN RST
GPIO3
GPI104 for HAD_RST for HAD_RST
GPIO5
GPIO6 Touch INT Touch INT
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GPI0O7

GPIO8

GPIO9 HP_DET_R HP_DET_R

GPIO10 MIC_DET_RST MIC_DET_RST

GPIO11 SwW4 sw4
(internal) (internal)

10. Appendix D —Useful links
For more information about Android, please visit:

http://developer.android.com/index.html

For more information Freescale i.MX6 CPU , please visit:

SMARC Evaluation Kit

http://www.freescale.com/webapp/sps/site/homepage.jsp?code=IMX HOME
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http://www.freescale.com/webapp/sps/site/homepage.jsp?code=IMX_HOME

