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Edition 2008-09
© Bluetechnix Mechatronische Systeme GmbH 2008
All Rights Reserved.

The information herein is given to describe certain components and shall not be considered as a guarantee of
characteristics.

Terms of delivery and rights of technical change reserved.

We hereby disclaim any warranties, including but not limited to warranties of non-infringement, regarding circuits,
descriptions and charts stated herein.

Bluetechnix makes and you receive no warranties or conditions, express, implied, statutory or in any
communication with you. Bluetechnix specifically disclaims any implied warranty of merchantability or fitness for a
particular purpose.

Bluetechnix takes no liability for any damages and errors causing of the usage of this board. The user of this board is
responsible by himself for the functionality of his application. He is allowed to use the board only if he has the
qualification. More information is found in the General Terms and Conditions (AGB).

Information

For further information on technology, delivery terms and conditions and prices please contact Bluetechnix
(http://www.bluetechnix.com).

Warning

Due to technical requirements components may contain dangerous substances.

The Core Modules and development systems
contain ESD (electrostatic discharge) sensitive
devices.  Electro-static  charges readily
accumulate on the human body and
equipment and can discharge without
detection. Permanent damage may occur on
devices subjected to high-energy discharges.
Proper ESD precautions are recommended to
avoid performance degradation or loss of
functionality. Unused Core Modules and
Development Boards should be stored in the
protective shipping
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1 Introduction
The CM-i.MX31 is a tiny, high performance and low power ARM1136JF-S based Core Module incorporating
Freescale’s high performance i.MX Processor. The CM-i.MX31 is available in Connector and Ball Grid Array (BGA)
versions. The BGA version offers a lower overall cost and is optimized for mobile devices where mounting height is
limited. If Ethernet functionality is required, it can be provided on the baseboard.

The connector version comes with an SMSC Ethernet controller and is used for development or final application

purposes. For series production, the BGA or connector versions can be used.

The special feature of this module is the high flexibility in different mounting configurations (Consult the Mounting

Options section) thus lowering the overall cost without costly redesign.

The CM-i.MX31 (Connector or BGA) is designed for mobile battery powered applications and to our knowledge it is

the world’s smallest Core Module of its kind.

1.1 Overview
The Core Module CM-i.MX31 consists of the following components:

Main 100 Pin Expansion Conn. A
O O
= ATLAS 2| a
S Power Mobile PSRAM & | O
O i - o
< | | Management 1.MX31 DDR-Ram 8-32 - 2
2 | | and 10 Chip MBvte 8 | &
2 532 MHz y |
< 64-128 Lt = W
7 Osc, RTC MByte atice m| @
. FPGA | | NorFlash| = & | 2
o | [USB2.00TG 8-32 519
S | | Transceiver NAND MByte 2 | @
— Ethernet Flash (:% S
(U .
= 8-64MB MPC =
o O
Main 100 Pin Expansion Conn. B
CM-i.MX31 Connector/BGA
S Only available on Connector Version S Only available on Connector Version
S Available on all Versions
Spansion RAM+Flash combo Chip or Flash only version
Figure 1-1: Main components of the CM-i.MX31 Core Module
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1.1.1 Freescale i.MX31L Processor

Functions:
e Connectivity (internal)

3 CSPI

2 SSI/12S

312C

AUDMUX

e Connectivity (external)

O 0O OO

5 UART

USB OTG HS

2 USB Host
1-Wire interface
Fast IrDA

e Expansion

O 0O O 0O O

2 MMC/SD
PCMCIA/CF

2 Memory Stick - Pro
SIM

ATA

e Memory interface

O 0O O O O

o SDRAM/DDR
o PSRAM
o SmartMedia
e Standard system I/O

o SDMA

o 3Timers
o PWM

o WD Timer
o RTC

o GPIO

o RAM,ROM

e Image processing unit

o Inversion and Rotation

o Cameral/F

o Blending

o Display/TV Ctrl

o Preand post processing
Multimedia and human interface

o Graphics accelerator (only available in i.MX31)
o MPEG-4 Encoder
o Keypad

e System control

o JTAGETM

o Bootstrap

o System Reset

o PLL

o Power Management
CPU complex

o ARM1136 CPU
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o Smart Speed Switch (MAX)
o 16Kbytes |-Cache
o 16Kbytes D-Cache
o 128Kbytes L2-Cache
o ROM Patch
o ETM
o Vector Floating Processor
Supported Chips:
e iMX31L
o i.MX31

1.1.2 Freescale ATLAS MC13783 Companion Chip
Energy Management

e  Optimized power distribution to increase battery life
o linear regulators
o two buck switchers with DVS control
o One boost switcher
e Ultra low dropout voltage regulator (200mV)
e Switcher frequency adjustment to reduce RF spurious
e Regulators are fully controlled by processors
e Integrated protections (current and temperature)
e Power-up sequencer
e Low-power standby mode
e Integrated multimode charger
o Trickle, linear, pulse and USB charging modes
o Accessories supply mode (bottom plug)
o Charge current controlled by SPI
o Current and voltage monitored by ADC
o Overvoltage protections
Audio Interfacing

e Audio Inputs
o Three amplified inputs and bias for microphone
O Stereo input for external stereo
e Audio Outputs
o High-power differential amplifier for earpiece/hands free/polyphonic music
o Two single-ended amplifiers for stereo headset
o Earpiece amplifier
e Voice Codec
o 13-bit linear Tx and Rx mode
o 8kHzand 16kHz supported
o Additional ADC for stereo or noise cancellation
e Stereo DAC
o 16-bit linear/multirate, multiclock modes (PLL)
o Network mode supported (four slots)
e Audio buses interface
o Two interchangeable SSI buses
o Master/slave mode supported

CM-i.MX31-Hardware User Manual
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System Control

e On/off phone power cycling

o On/off state machine
o Power-up events (on/off switch buttons, alarms)

o Power-off events (watchdog failure, OV, UV, temperature)

o System RST output
o MCU RST for warm start

o Warm/cold start flag
e Specific power modes (for battery life optimization)

o Memory hold mode

o User off mode
Analog Sensor Control

e 10-bit ADC
e Four-wire resistive touch-screen interface with state machine
e Thermal bias (battery)
e Eightinternal sense channels (including voltage and current reading on battery and charger)
e  Fully controlled via SPI
e Programmable digital comparators
Wired connectivity

e USBTransceiver
e USB 2.0 compatible, LS and FS supported
e USB-OTG supported
e USBboot mode
e RS-232 Transceiver
e  Multiplexed with USB
e RS-232 boot mode
e Bottom Connector
e  Option for separate pins for USB power and charger
e Multiplexed RS-232 and USB data pins
e Includes analog audio routing via D+ and D- lines
Peripherals

e Lighting
o Three backlight drivers for LCDs and keypad
o Programmable level and PWM control
o Three sets of RGB tricolor LED drivers
o Programmable level and PWM control

e Signaling
o Vibrator interface

Clocks and timing

e Clocks

o 32kHz system clock

o Two clock outputs with different voltage domain
e Real-Time-Clock

CM-i.MX31-Hardware User Manual
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Time and date
Alarm including phone wake-up functions
Timebase by crystal oscillator
System timekeeping
Supply backup by coin cell
o RCmode until crystal is stabilized
Current Consumption

O O O O O

e Standby mode (RTC and regulators into low-power mode): 140pA
e Off mode (RTC and core logic): 30pA
e RTConly: 5pA

1.1.2.1 Mobile DDR-SDRAM
o 2xMT46H32M16LFCK-6 (512Mbit) (default)

e 2xMT46H16M16LFCK-6 (256Mbit) (optional)
e Different DDR SDRAM options available upon request

1.1.2.2 Spansion MCP (Multi-Chip Product)

e S71WS256NDOBFWYPO (default)

o 32MB Flash: 16Mx16 (256Mbit)

o 16MB PS-RAM: 8Mx16 (128Mbit)
e  S29WS256NOSBFWO010 (optional)

o 32MB Flash: 16Mx16 (256Mbit)
o Different Spansion MCP options available upon request

1.1.2.3 NAND Flash

e NANDOTGW3B2AZA6E (default)

o 128Mx8 (1Gbit), 3.3V 10 Voltage
o Different NAND Flashes in FBGA63 package available upon request. Micron, Samsung, ST Microelectronics.

1.1.2.4 Intel Strata Boot Flash (on Connector Version only)

e PF48F2000P0ZBQO (default)

o 8MB Flash: 32Mx16 (64Mbit)
o Different Flash sizes available upon request

1.1.2.5 10/100Mbit Ethernet Controller (on Connector Version only)

e SMSCLAN9211 (default)
e SMSCLAN9210

1.1.2.6 FPGA

e Lattice LATLCMX0256C-5MN100C FPGA based 3V3 Level shifter and Address decoder for D&A Bus
e Alternative FPGA implementations possible.

CM-i.MX31-Hardware User Manual 12



1.2 Target Applications

Industrial PDA

Medical Devices

Low cost point of sale terminal module

Generic high performance multimedia processor module
Multimedia Application Processor Module

Internet Connected Embedded System

CM-i.MX31-Hardware User Manual
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2 Specification

2.1

Functional Specification

USB2.0 OTG
Transceiver

MC13783
ATLAS

i.MX31(L)

532 MHz

Lattice

FPGA

Level <:
JC

Jz

Mobile
DDR-Ram

Spansion
Flash

NAND
Flash

Intel
Strata
NOR-Flash

SMSC
Ethernet
Controller

Shifter
Connector (4x100 pad or 400 ball BGA)

S Only available on Connector Version

S Available on all Versions

Figure 2-1: Detailed Block Diagram

Figure 2-1 shows a detailed block diagram of the CM-i.MX31 Core Module.

2.2 Boot Mode
The Core Module supports several boot modes. Table 2-1 shows the different boot modes and their boot functions.
0 is the logical low voltage level and a 1 stands for the logical high level. The voltage domain from the boot mode
pins is NVCC1. For special information about the boot modes take a look at the reference manual from the MCIMC31.

BM4 BM3 BM2 BM1 BMO Function |
0 0 0 0 0 UART/USB boot loader int

0 0 0 0 1 8-bit NAND Flash (2 Kbytes per page)

0 0 0 1 0 8-bit NAND Flash (512 bytes per page)
0 0 0 1 1 16-bit NAND Flash (2 Kbytes per page)
0 0 1 0 0 16-bit NAND Flash (512 bytes per page)
0 0 1 0 1 16-bit CSO at D[15:0]

0 0 1 1 0 reserved

0 0 1 1 1 reserved

0 1 0 0 0 M-Systems Disk On Chip

0 1 0 0 1 reserved

0 1 0 1 0 reserved

0 1 0 1 1 reserved

CM-i.MX31-Hardware User Manual
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Function

0 1 1 0 0 reserved

0 1 1 0 1 reserved

0 1 1 1 0 reserved

0 1 1 1 1 reserved

1 0 0 0 0 8-bit NAND Flash (2 Kbytes per page)
1 0 0 0 1 8-bit NAND Flash (512 bytes per page)
1 0 0 1 0 16-bit NAND Flash (2 Kbytes per page)
1 0 0 1 1 16-bit NAND (512 bytes per page)

1 0 1 0 0 16-bit CSO at D[15:0]

1 0 1 0 1 reserved

1 0 1 1 0 reserved

1 0 1 1 1 reserved

1 1 0 0 0 reserved

1 1 0 0 1 reserved

1 1 0 1 0 reserved

1 1 0 1 1 reserved

1 1 1 0 0 reserved

1 1 1 0 1 reserved

1 1 1 1 0 reserved

1 1 1 1 1 reserved

Table 2-1: Boot Modes

2.3 EMI Memory map
The EMI supports 4 different memory controllers. Table 2-2: Memory Map illustrates the memory map for the default
board configuration.

Memory Start End Size i.MX | Comment
Type Address Address (&

DDR SD- 0x8000°0000 Ox8FFF'FFFF 128MB CSD  2x16bit Micron DDR
RAM 0

Spansion 0xA000’0000 OxA1FF'FFFF 32MB CSO  16bit Bus, Spansion MCP
Flash (default Boot Flash)
Spansion 0xA800°0000 OxASFF’'FFFF 32MB CS1  16bit, Spansion MCP
Flash extended Flash size

(not default!)
Intel Strata  OxA800°0000 OxA87F'FFFF 8MB CS1/ Optional only on connector

P30/P33 CSO  version, CS1 default, CSO
Flash optional

Spansion 0xB600°0000 OxB6FF’'FFFF 16MB CS5  16bit Bus, Spansion MCP
PS-RAM

FPGA CS1 0xB200’0000 OxB3FF'FFFF 32MB CS3 For details see FPGA section
FPGA CS2 0xB400’0000 OxBS5FF'FFFF 32MB CS4  For details see FPGA section

Table 2-2: Memory Map

CM-i.MX31-Hardware User Manual 15



2.4 Power Domains
Table 2-3 shows to which power-source each domain is connected.

Domain on MXIMC31

Power Voltage (V)

QVCC_PER P_SW1 0.900 - 1.675 in 25 mV steps,
1.700 - 2.200 in 100 mV steps

NVCC1, NVCC2, NVCC3, P_SW2 0.900 - 1.675in 25 mV steps,

NVCC10, FUSE VDD 1.700 - 2.200 in 100 mV steps

NVCC5, NVCC6, NVCC7, P_VRF1 2.475/2.60/2.700/2.775

NVCC9

NVCC4, NVCC8 P_VIOHI 2.775

XVCC P_VDIG 1.2/1.5/1.8/1.875

Table 2-3: Power Domain Map

For detailed information take a look at the MC13786 (ATLAS) user guide and the MCIMX31 reference manual.

The default preconfigured power up sequence on the Core Module is PUMS[3..1] = [HI, open, LO]. See the following
table for the exact supply voltage. If you need another power up sequence or default voltages, you have to change
the mount options (see chapter Error! Reference source not found.).

Domain on MCIMX31 Power Default Voltage Level
QVCC_PER P_SW1 1.6V
NVCC1, NVCC2, NVCC3, NVCC10, FUSE_VDD  P_SW2 1.8V
NVCC5, NVCC6, NVCC7, NVCC9 P_VRF1 2.775V
NVCC4, NVCC8 P_VIOHI 2.775
XVCC P_VDIG 1.875
- P_VAUDIO 2.775V
- P_VIOLO 1.8V

- P_VRFREF 2.775V
- P_VSIM off

- P_VESIM off

. P_VGEN 1.5V

- P_VCAM 2.8V

- P_VRF2 2.775V
- P_VMCC1 2.8V

- P_VMCC2 2.8V

Table 2-4: Default Voltage Levels

For more information about the power up sequence and default voltage levels see the MC13783 user guide.

CM-i.MX31-Hardware User Manual
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2.5 Reset Domains

2.5.1 RESET_B

ATLAS | RESET_B EEN Connector
RESET B
USB2.0 OTG
4» 5
Transceiver
N 1 | RESET_IMX_B o

Figure 2-2 Block Diagram for RESET_B

2.5.2 RESET_IMX_B

ATLAS | RESET B J 1 REsET_mMx B | IMX
RESET_B RESET_IN
Ethernet
*« NOR-Flash
NOR-Flash
Connector

Figure 2-3: Block Diagram for RESET_IMX_B

CM-i.MX31-Hardware User Manual 17



2.5.3 RESETB_MCU

ATLAS
RESET B RESET_B_MCU . IMX
“MCU POR B
> Connector
RESET;B_MCU

S On the Core-Module !
S On the Base-Board -

JTAG

Figure 2-4: Block Diagram for RESETB_MCU

2.6 ClockSignals

The Figure 2-5 gives an overview of the clock signal distribution on the Core Module. The USB-OTG transceiver is the
main clock source for the 26MHz. The i.MX31 master clock is connected to this source as well as the Atlas digital
audio interface clocks (CLIA, CLIB). If the i.MX needs another Input clock, e.g. 27MHz for analogue video applications,
you have to do some soldering on the Core Module. Please contact bluetechix for more information.

26MHzOsz | IMX
ISP1504 » 1 CLKIH
ATLAS CLIA
ATLAS CLIB
i
Connector
IMX CLKO CLKO

Figure 2-5: Clock signal distribution

2.7 Core Module Supply

Figure 2-6 gives an overview, of the power domains on the CM-i.MX31. The battery charger and the voltage
regulators are all integrated in the MC13783 (Atlas) IC. If you need more information about this topic please refer to
the MC13783 user guide.

CM-i.MX31-Hardware User Manual 18



---------- P VIN

3.3V
DC-DC
Switcher

CM-i.MX27 Connector/BGA

Y

Battery Charger

@-} P_CHARGER

A

USB2.0 OTG
Transceiver

Voltage
Regulators

\

-------- > P 3V3

A 4

Ethernet
Physical
Transceiver

Level Shifter

CPLD

P_VGEN
P
P_VMMC1

j

— P_VCAM

T —————{ PVIOH »

P_VRFCP

S E— .

P

P_VMMC2

P_VRF1
P_VRF2
P_VRFREF
P_VRFDIG
P_VRFBG

Figure 2-6: Core Module Power

There are two possibilities to power the Core Module. For mobile devices it is recommended to connect a Li-lon
battery to the P_BATT pins to supply the module. When an AC/DC wall adapter is connected to P_CHARGER the
battery will be charged. The module works also, if there is no battery connected (or the battery is broken), but the
wall adapter is still connected (dead battery mode).

Note that the module won’t work without external 3.3V supply. In this mode (see Figure 2-6) the 3V3 voltage
generator could be sourced with the P_VIN coming from the module.

The second way to power the module is to connect the P_VIN and P_3V3 pins together to an external 3.3V stabilized
power supply. P_CHARGER must remain unconnected!

2.8 Electrical Specification

2.8.1

2.8.2

Supply Options

P_3V3:3.135V - 3.465V
Li-lon Battery 2.8-4.65V +/-10%

Coin cell Voltage (LICELL): 2.5V to 3.3V
P_CHARGER: 5V to 20V (e.g. AC/DC Wall adapter as charger)

Charger Current

The charger current should not exceed 300mA without heat sink and 1A with heat sink (P_CHARGE=5V and
Tamb=25°C).

CM-i.MX31-Hardware User Manual
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2.8.3 Supply Current

The maximum supply current depends heavily on your application and how the module is powered (P_CHARGER,
P_BATT, P_3V3).

As an average value for power consumption in normal operation (e.g. PDA functionality) 1.7W can be assumed.
2.9 Environmental Specification
2.9.1 Temperature

e Storage temperature: -40° to 125°C
e Operating temperature: +0 to + 70° C or -40 to +85°C (see Variants)

2.9.2 Humidity
Operating: 10% to 90% (non condensing)

CM-i.MX31-Hardware User Manual 20



3

3.1

CM-i.MX31C (Connector Version)

Mechanical Outline
All dimensions are given in millimetres!
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Figure 3-1: Mechanical outline (top view)

The mechanical outline represents a top view; the connectors are placed at the bottom side of the Core Module.

Due to scoring tolerances in the PCB production the Board outline can increase by max. 0.5mm on each side.

The module is shipped either with two 100pin connectors (main connectors) or with four 100pin connectors
(default) if additional interfaces are required.
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55.5+0.5 45.5+0.5

Figure 3-2: Side View with Connector mounted

The total minimum mounting height from the baseboard is 8mm, the stacking height (board to board spacing) is

4mm.

Note: It is not recommended to place parts under the Core Module!

3.2 Footprint of Connector Version
For the baseboard the following connectors have to be used.

Part Baseboard Manufacturer Manufacturer Part No.
X1,X2,X3,X4 Hirose FX10A-100S/10-SV

Table 3-1: Baseboard connector types

The connectors on the CM-i.MX31C are of the following type:

Part Manufacturer Manufacturer Part No.
X1-X4 Hirose 4mm height FX10A-100P/10-SV

Table 3-2: Core Module connector types

Note: The 5mm height version of the FX10A-100P connector (FX10A-100P/10-SV1) is available upon request!

CM-i.MX31-Hardware User Manual 22
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Figure 3-3: FX10A-100P/10-SV connector placement (bottom view)
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100

Figure 3-4: Recommended footprint for the Base Board (top view)
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Figure 3-5: Detailed footprint with pad dimensions
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4 CM-i.MX31B Ball Grid Array Version (BGA)

4.1 Mechanical Outline
All dimensions are given in millimetres!

The outline of the Core Module can vary between 45mm/55mm and 46mm/56mm.
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Figure 4-1: Mechanical outline (top view)

The mechanical outline represents a top view, the BGAs (Ball Grids) are placed at the bottom of the Core Module.

d
555+0.5 455+0.5

Figure 4-2: Side View with Connector mounted

The total minimum mounting height from the baseboard is 4.6mm.
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4.2 Recommended Footprint of BGA Version
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Figure 4-3: BGA footprint for the Core Module (top view)
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4.3 BGA Numbering
Note: J21,K21,121, M21 and X1 to X15 are reserved. Do not connect these pins!

X5 | X4 X2 | X1
X7 | X6 X3
A20 | A19 | A18 | A17 | Al6 | A15 | Al4 | A13 | A12 | A1l | A10 [ A9 [ A8 | A7 | A6 | A5 | A4 | A3 | A2 | AL
B20 | B19 | B18 | B17 | B16 | B15 | B14 | B13 | B12 | B11 (B10 |B9 | B8 |B7 |B6 |B5 | B4 | B3 (B2 | Bl
C20 |C19 | C18 [C17 [Cl6 |C15 | C14 |C13 (Cl2 [C11 |Cl10 |C9 |C8B |C7 [C6 [C5 [C4 [C3 [C2 |C1
D20 | D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 (D10 |D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1
E20 | E19 | E18 | E17 | E16 | E15 | E14 | E13 | E12 | E11 [ E10 |E9 |E8 |E7 |E6 |E5 |E4 |E3 |E2 |E1
F20 | F19 | F18 | F17 | F16 | F15 | F14 | F13 | F12 |(F11 (F10 |F9 |F8 |F7 |F6 |F5 |F4 |F3 |F2 |F1
G20 | G19 | G18 | G17 | G16 | G15 | G14 | G13 [ G12 [ G11 | G10 | G9 | G8 |G7 [G6 | G5 [G4 [ G3 [ G2 | Gl
H20 | H19 | H18 | H17 | H16 | H15 | H14 | H13 | H12 | H11 [ H10 | H9 | H8 | H7 | H6 | H5 | H4 | H3 | H2 | H1

J21 J20 (J19 (J18 |J17 |Ji16 |J15 (J14 [J13 |J12 |J11 |J10 (J9 |J8 |J7 |J6 |J5 |J4 |J3 |J2 |J1
K21 K20 | K19 | K18 | K17 | K16 | K15 | K14 | K13 | K12 | K11 [ K10 | K9 | K8 | K7 | K6 | K5 | K4 | K3 | K2 [ K1
L21 L20 | L19 |L18 |L17 |L16 |L15 |L14 |L13 |L12 |L11 (L10 (L9 |L8 |L7 |L6 |L5 |L4 |L3 |L2 |L1
M21 M20 [ M19 | M18 | M17 | M16 | M15 | M14 | M13 | M12 | M11 | M10 [ M9 | M8 | M7 | M6 | M5 | M4 | M3 | M2 | M1
N20 [ N19 | N18 | N17 | N16 | N15 | N14 | N13 | N12 | N11 [ N10 | N9 | N8 | N7 | N6 | N5 | N4 | N3 | N2 [ N1
P20 | P19 | P18 | P17 | P16 | P15 | P14 | P13 | P12 | P11 (P10 | P9 | P8 |P7 |P6 |P5 |P4 |P3 P2 |P1
R20 [ R19 | R18 | R17 | R16 [ R15 | R14 | R13 | R12 | R11 [R10 |R9 |R8 |R7 |R6 |R5 |R4 | R3 | R2 |R1
T20 | T19 (T18 | T17 | T16 | T15 (T14 [ T13 | T12 | T11 | T10 (T9 (T8 [T7 |T6 |T5 | T4 | T3 | T2 | Tl
U20 [ U19 | U18 | U17 | Ul6 | U15 | Ul14 | U13 | U12 | U1l [ U10 | U9 | U8 | U7 |U6 |U5 |U4 | U3 U2 Ul
V20 | V19 (V18 | V17 | V16 | V15 (V14 (V13 | V12 | V11 | V10O (V9 (V8 [V7 |V6 |V5 |V4 | V3 |V2 |V1
W20 | W19 | wi8 | W17 | W16 | W15 | W14 | W13 | W12 | Wil [ W10 | W9 [ W8 | W7 | W6 (W5 | W4 | W3 [ w2 | Wi
Y20 | Y19 [ Y18 | Y17 | Y16 | Y15 (Y14 [ Y13 | Y12 | Y11 | Y10 (Y9 [Y8 [Y7 | Y6 | Y5 |Y4 | Y3 |Y2 |YL
X13 | X12 X9 | X8
X15 | X14 X11 | X10

Figure 4-4 BGA Numbering (top view)

CM-i.MX31-Hardware User Manual

28



5

Pin assignment for connector and BGA. For BGA numbering, see chapter 4.

Pin Assignment

5.1.1 Sub Symbol A - USB Group

Pin Name

Group

A i

Description

Signal

Power
Domain

Chip

JI1 248 USB O USB USB_PWR/MAXL1 HM O/MCU1_ 1/0 NVCC MCIMX31
29 5
JI2 249 USB 1 USB USB_OC/MAX1 HM_1UMCUL 30 1/0 NVCC MCIMX31
5
JI3 250 USB 2 USB USB_BYPMAXL1 HM_2/MCU1_ 1/0 NVCC MCIMX31
31 5
K7 332 USBH2 0 USB USBH2 CLK/ATA_INTRQUUART 1/0 NVCC MCIMX31
5 RTS/TD_20 10
K8 333 USBH2 1 USB USBH2 STPIATA_DMARQUUAR 1/0O NVCC MCIMX31
T5 TXD/TD_22 10
K9 334 USBH2 2 USB USBH2 NXT/ATA DAO/UART5_ 1/0 NVCC MCIMX31
CTSTD 23 10
K10 335 USBH2 3 USB USBH2 DIR/ATA_DIRIUART5 R 1/0 NVCC MCIMX31
XD/TD_21 10
K11 336 USBH2 4  USB USBH2 DUATA_DA2/TRCLK /0O NVCC MCIMX31
10
K12 337 USBH2 5 USB USBH2 DO/ATA DALTRCTL /0O  NVCC MCIMX31
10
P15 222 USBUART_ USB UDATVP /IO LV MC13783
0
P20 223 USBUART_ USB USEOVM /IO LV MC13783
1
P12 227 USBUART_ USB UTXENB /IO LV MC13783
2
N16 228 USBUART_ USB URCVD /IO LV MC13783
3
N17 229 USBUART_ USB URXVM /IO LV MC13783
4
N15 230 USBUART_ USB URXVP /IO LV MC13783
5

CM-i.MX31-Hardware User Manual
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Table 5-1

5.1.2 Sub Symbol B - IPU Group

Pin Name

IPU_O
IPU_1
IPU_2
IPU_3
IPU_4
IPU_5
IPU_6
IPU_7
IPU_8
IPU_9
IPU_10
IPU_11
IPU_12
IPU_13
IPU_14
IPU_15
IPU_16
IPU_17

i

: Connector Sub-Symbol A

IPU_LDO
IPU_LD1
IPU_LD2
IPU_LD3
IPU_LD4
IPU_LD5
IPULD6 |2t —
IPU_LD7 |20
IPU_LD8
IPU_LD9
IPU_LD10
IPU_LDIL [>ms—

desee

AR A

|
®
5

8

Q
8}

IPU_LD12 >p3 IPU_12
IPU_LD13 > 54— IPU_13
IPU_LD14 ~E3 IPU_14
IPU_LD15 T IPU_15
IPU_LD16 > e IPU_16
IPU_LD17 —— IPU_17

IPU_LDO
IPU_LD1
IPU_LD2
IPU_LD3
IPU_LD4
IPU_LD5
IPU_LD6
IPU_LD7
IPU_LD8
IPU_LD9
IPU_LD10
IPU_LD11
IPU_LD12
IPU_LD13
IPU_LD14

IPU_LD15
IPU_LD16
IPU_LD17

Description

Figure 5-2: Connector Sub-Symbol B

A9 73 IPU O IPU SD D 10/DB-CS-3/IMCU3-21 1/O NVCC7 MCIMX31
A10 23 IPU_1 IPU SD D I/SD D 1/sbB_Cs 2/ 1/0 NVCC7 MCIMX31
MCU3 20
A8 74 IPU_2 IPU SD D CLK/MCU3 22 1/0 NVCC7 MCIMX31
E2 79 IPU_3 IPU SER_RS/IMCU3 22 I1/0 NVCC7 MCIMX31
B8 18 IPU_4 IPU PAR_RS 1/0 NVCC7 MCIMX31
All 71 IPU_5 IPU VSYNCO/SDB_EC 4 1/0 NVCC7 MCIMX31
E1l 75 IPU_6 IPU VSYNC3 1/0 NVCC7 MCIMX31
L13 21 IPU_7 IPU READ /0 NVCC7 MCIMX31
Al2 76 IPU_8 IPU WRITE 1/0 NVCC7 MCIMX31
B9 77 IPU_9 IPU CONTRAST 1/0 NVCC7 MCIMX31
F3 19 IPU_10 IPU D3 CLS 1/0 NVCC7 MCIMX31
B7 78 IPU_11 IPU D3 REV 1/0 NVCC7 MCIMX31
B6 82 IPU_12 IPU D3 SPL 1/0 NVCC7 MCIMX31
M14 69 IPU_13 IPU DRDYO0/SDB_CS 1 1/0 NVCC7 MCIMX31
B11 22 IPU_14 IPU FPSHIFT/DISPB_BCLK/SDB I/O NVCC7 MCIMX31
CS 0
B12 70 IPU_15 IPU HSYNC/SDB_EC 5 1/10 NVCC7 MCIMX31
A5 72 IPU_16 IPU LCSO/DISPB_BCLK/MCU3 2 1/O NVCC7 MCIMX31
3
C9 20 IPU_17 IPU LSC1/MCU3 24 1/10 NVCC7 MCIMX31
B20 80 IPU_LDO IPU LD LDO/SDB PC 0 O NVCC7 MCIMX31
D20 8l IPU_LD1 IPU LD LD1/SDB PC 1 o NVCC7 MCIMX31
E19 16 IPU_LD2 IPU LD LD2/SDB PC 2 (@] NVCC7 MCIMX31
E20 85 IPU_LD3 IPU LD LD3/SDB PC 3 O NVCC7 MCIMX31
F19 17 IPU_LD4 IPU LD LD4/SDB PC 4 (@] NVCC7 MCIMX31
F20 84 IPU_LD5 IPU LD LD5/SDB PC 5 o NVCC7 MCIMX31
G17 83 IPU_LD6 IPU LD LD6/SDB PC 6 (@] NVCC7 MCIMX31
G18 88 IPU_LD7 IPU LD LD7/SDB PC 7 (@] NVCC7 MCIMX31
G19 15 IPU_LD8 IPU LD LD8/SDB PC 8 (@] NVCC7 MCIMX31
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Pin Name Description

NVCC7  MCIMX31
NVCC7 MCIMX31
NVCC7 MCIMX31
NVCC7 MCIMX31
NVCC7 MCIMX31
NVCC7 MCIMX31
NVCC7 MCIMX31
NVCC7 MCIMX31
NVCC7 MCIMX31

G20 87 IPULD9 IPU LD LD9/SDB_PC 9
Cl 8 IPULDI0 IPU LD LD10/SDB_PC 10
DI 91 IPULD11 IPULD LD1VSDB _PC 11
D2 90 IPU_LD12 IPU LD LD12/SDB_PC 12
D3 13 IPU_LD13 IPU LD LD13/SDB_PC 13
D4 94 IPU LD14 IPU LD LD14/SDB _EC 0
E3 89 IPULD15 IPU LD LD15/SDB EC 1
E4 92 IPULD16 IPU LD LD16/SDB_EC 2
E5 14 IPU_LD17 IPU_LD LD17/SDB_EC 3

O|0/0|0|0|0|0|0 0

Table 5-2: Connector Sub-Symbol B

5.1.3 Sub Symbol C- UART Group

e b

K
K1
<
K1
J4
UART2 1
‘n
Aii

Description

UART1 0 UART1_TXD/TKC/USBOTG_D MCIMX 31

1/PP4_CLK/RI_DCELMCU2 5

K14 32 UARTL1 UART UART1 RXD/TRSTB/USBOTG I/O NVCC8 MCIMX31
_D4/PP4_TXDAT/DSR_DCEV/
MCU2 4

K15 33 UARTL2 UART UART1 RTS/PP4 FSDCD DC 1/O NVCC8 MCIMX31
EUMCU2_6

K16 34 UARTL3 UART UART1 CTSDE B/MCU27  1/O NVCC8 MCIMX31

Ji4 64 UART20 UART UART2 TXD/MCU1 28 110 NVCC8 MCIMX31

JI5 63 UART2.1 UART UART2 RXD/MCUL 27 110 NVCC8 MCIMX31

JI6 62 UART22 UART UART2RTS 110 NVCC8 MCIMX31

JI7 61 UART2.3 UART UART2CTS 110 NVCC8 MCIMX31

Table 5-3: Connector Sub-Symbol C
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5.1.4 Sub Symbol D - JTAG, RESET, CLK

— < aaH rers < B qan RESET B (20—

0o qiA reELMXB PRS- o qia REETIMKB o —

Pl aB rsmMu <2 - aB resBMU <2
Ty &Ko H14 37 KO 2%

B wvizoz  amco <HM ¥ pwiz oz gtaco <2

A7 TAGL (<> TAGL (<5 —

— AL akss TAG 2 (<o . TAG 2 |<5>—

JTAG_3 ~Hig —— COLKSS JTAG_3 <55

TTAG 4 <1 TTAG 4 <55 —

TAG (<l TAGS (<5 —

JTTAG 6 |2 JTTAG 6 |2 —

i Pin Name Group Description Signal  Power Chip
type Domain

O NVCC1L MCIMX31

I LV MCIMX31

I LV MCIMX31

(0] NVCC1 MCIMX31

/10 NVCC6 MCIMX31

1/10 NVCC6 MCIMX31

/0 NVCC6 MCIMX31

. 1/10 NVCC6 MCIMX31

H18 28 JTAG 4 JJAG  TMS /10 NVCC6 MCIMX31

H19 29 JTAG. 5 JTJAG  TRSTB /0 NVCC6 MCIMX31

Cl5 30 JTAG. 6 JJAG RTCK /0 NVCC6 MCIMX31

L14 50 RESET_B JTAG  POR_B (for JTAG) /10 NVCCL MCIMX31

Ji8 49 RESET IMX JTAG  Reset output for application O NVCC1 MCIMX31
B

D8 48 RESETB_MC JTAG  Resetfor MCU 1/10 MCIMX31
U

A7 177 CLKSS JTAG  Clock  Select  (between | MCIMX31

32kHz and 26MHZz)
L18 397 26MHZOSz JTAG  26MHz output @] MCIMX31

Table 5-4: Connector Sub-Symbol D

5.1.5 Sub Symbol E - PCMCIA, MMC, 12C

L16

L ( ¥ ﬁ«; 12CL0  PCMOA 0
" 12C11  POMOA 1

40 4

75 L0 POMAA3
D11 POMOA 4
D12 POMAAS

D13 POMOA 6
%E D14 POMOAT
—

e

;
e
i

=2 261

:
:
?

Figure 5-5: Connector Sub-Symbol E
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Pin Name

12C1_0

Description

12C1_CLK/ATA D14

MCIMX31

L17 182 12C1 1 MMC  12C1 DAT/ATA_D15 /0 NVCC4 MCIMX31
Gll1 275 PCMCIAO MMC PC BVDUUSBH2 D3JUART5 R 1/0  NVCC3 MCIMX31
XD
FI0 274 PCMCIA1 MMC PC BVD2USBH2 D4UART5 T 1/0  NVCC3 MCIMX31
XD
Gl 273 PCMCIA2 MMC PC_CD1 B/SD2 CMD/MSHC2 B 1/0  NVCC3 MCIMX31
S
H1I0 272 PCMCIA3 MMC PC CD2 B/SD2 CLK/MSHC2 B 1/0  NVCC3 MCIMX31
S
E11 270 PCMCIA4 MMC PC _POE /0 NVCC3 MCIMX31
H11 269 PCMCIA5 MMC PC PWRON/SD D3/MSHC2 D2 1/0  NVCC3 MCIMX31
H12 268 PCMCIA6 MMC PC READY/SD2 DUMSHC2 D1 1/O  NVCC3 MCIMX31
H13 267 PCMCIA7 MMC PC RST/USBH2 D5/UART5 CT 1/O  NVCC3 MCIMX31
S
G13 266 PCMCIA8 MMC PC RW_B/USBH2 D7 /0 NVCC3 MCIMX31
JI0 265 PCMCIA9 MMC PC_VSI/SD2 D2/MSHC2 D3 /0 NVCC3 MCIMX31
H9 264 PCMCIA1 MMC PC VS2USBH2 D2/UART5 RTS /O  NVCC3 MCIMX31
0
F11 263 PCMCIA1 MMC PC WAIT B/SD2 DOMSHC2 S /O  NVCC3 MCIMX31
1 DIO_DO
F12 262 PCMCIA1 MMC |0IS16/USBH2_D6 /0 NVCC3 MCIMX31
2
Fl4 261 PCMCIA1 MMC PWMO/ATA_IORDY/PC SPKOU /O  NVCC3 MCIMX31
3 T/MCU1 9
M 40 SD1O MMC  SDI_CLK/MSHC1 BSTD_UMC /O  NVCC3 MCIMX31
U2 27
B 4 sSD11 MMC  SDI_CMD/MSHCL SCLK/TD O/ /O  NVCC3 MCIMX31
MCU2 26
¥ 42 SD12 MMC  SD1 D3/MSHCL D3/CTI_TIN.1_ /O  NVCC3 MCIMX31
7/TD_5/MCU2 31
J7 43 SD13 MMC  SD1 _D2MSHC1 D2TD_4MCU2 /O  NVCC3 MCIMX31
30
B 44 SD14 MMC  SD1 DUMSHC1 DUTD 3/MCU2 /O  NVCC3 MCIMX31
29
Y 45 SD15 MMC  SD1 DO/MSHC1 SDIO- /0 NVCC3 MCIMX31

DO/TD_2/MCU2_28

Table 5-5: Connector Sub-Symbol E
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5.1.6 Sub Symbol F -

Pin Name

A MoUL
AD MouL2
%‘; MOUL 3
— 2o MaUL4

MCUL 5

%Dﬁ MCUL6
5

Mcu1 7
MCU1 8

6" MCU1 10
W}D MCU1 11
7 MQU1 12

MCU1 13
MQU1 14

7" MCU1 15

—> MQUL 16

A

BB M

Description

ATA_6/MCU1_16

D5 258 MCULO MCUL GPIOL O/EXTDMA O/MCULO /O  NVCCl MCIMX31

A20 257 MCU1 1 MCUl GPIOL UEXTDMA O/MCUL 1 /O NVCCl1 MCIMX31

A19 255 MCUL2 MCUl GPIOL ZEXTDMA O/MCUL 2 /O  NVCCl1 MCIMX31

C2 254 MCUL3 MCUL GPIOl 3/MCUL 3 /IO NVCCl1 MCIMX31

D18 253 MCUL4 MCULl GPIOL 4USBHL SUSPEND/M 1/O0  NVCClL MCIMX31
cul 4

Cl9 252 MCUL5 MCUL GPIOL1 5MCUL5 /O NVCCL MCIMX31

D19 251 MCUL6 MCUL GPIOL 6/TMPR DTCT/MCUL_ 1/0  NVCClL MCIMX31
6

E17 260 MCUL7 MCUL CAPTURE/ATA_D14/CMP2MC 1/0  NVCCL MCIMX31
UL 7

E18 259 MCULS8 MCUL COMPARE/ATA D15/CAP2C 1/0  NVCCL MCIMX31
MP3/MCUL 8

F5 112 MCUL 10 MCUl NFWE_B/ATA_INTRQ/USBH2_ 1/0  NVCCI0O MCIMX31
D2/TD_0/MCU1_10

G6 114 MCUL1 11 MCUL1 NFRE_B/ATA D8ATA DIR/US 1/O  NVCCI0 MCIMX31
BH2 D3/TD_IMCUL 11

H8 111 MCUL 12 MCUl NFALE/ATA DYATA DMARQ 1/0  NVCCI0O MCIMX31
JUSBH2_D4/TD_2/MCU1 12

H7 115 MCUL 13 MCULl NFCLE/ATA_DI1O/ATA_DAOU 1/O  NVCCI0O MCIMX31
SBH2 D5/TD_3/MCUL_13

H6 109 MCUL 14 MCUL NFWP B/ATA D1VUATA DAL 1/0  NVCCI0 MCIMX31
NFWP_B/USBH2_D6/TD_4/MC
Ul 14

P8 110 MCUL 15 MCULl NFCE/ATA_DATA12ATA DA 1/0  NVCCI0 MCIMX31
2ITRACEDATA_6/MCUL_15

T7 113 MCU1 16 MCU1 NFRB/ATA DATAL13TRACED /O  NVCCI0 MCIMX31

Table 5-6: Connector Sub-Symbol F
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5.1.7 Sub Symbol G - MCU2 Group

B!
D
&
D16
Eld
D17 X
)
Gg
wé

Pin Name

MQU2 1
MQU2 2
Mcu2 3
Mcu2 8
Mcu2 9
MQu2_10

MQU2 1
MQU2 2
Mau2 3
Mau2 8
Mau2 9
Mau2_ 10

Mau2 11
Mcu2 12
MCuU2 13
MQU2 14
MCU2 15
MCU2_16
Mau2 17

Mau2 11
Mau2 12
MQu2 13
MQU2_14
MQu2 15
MQU2 16
Mau2 17

Meiaaniii

Figure 5-7: Connector Sub-Symbol G

Description

B2 359 MCU20 MCU2 SVENO/CTI.TIN.16MCU20 /O NVCCO9 MCIMX3
1
C3 360 MCU21 MCU2 STXO/CTI_TIN_1 5MCU2 1 /O  NVCC9 MCIMX3
1
Bl 361 MCU22 MCU2 SRXOMCU2 2 /IO NVCC9 MCIMX3
1
D6 363 MCU23 MCU2 SIMPDO/MCU2 3 /O NVCC9 MCIMX3
1
G3 57 MCU28 MCU2 DTR DCEUTMSPP4 RXDAT/ 1/0  NVCC8 MCIMX3
MCU2 8 1
DI6 59 MCU29 MCU2 DSR DCEUTDO/USBOTG D4/C /O  NVCC8 MCIMX3
SPI1_SCLK/TXD1/DSR_DCE2/M 1
cu2 9
El4 60 MCU2 10 MCU2 RI_DCEUTDI/USBOTG D3/CSP 1/0  NVCC8 MCIMX3
|1 RDY/RXDL/RI_DCE2/MCU2_ 1
10
D17 58 MCU2 11 MCU2 DCD_DCEL/RESET IN/JUSBOT /O  NVCC8 MCIMX3
G_D5/CSPI1_SS3/RTSI/DCD_D 1
CE2/USB_PWR/MCU2_11
EI5 234 MCU2 12 MCU2 DTR DTEVUCSPIL MOSI/DTR_ /O  NVCC8 MCIMX3
DTE2/12C_EVTNBUS _16/MCU2 1
12
E16 232 MCU2 13 MCU2 DSR DTEUCSPIL MISODSR D /O  NVCC8 MCIMX3
TE2/MCU2_13 1
E6 231 MCU2 14 MCU2 RI_DTE/CSPI1 SSO/RI DTE2I2 /O  NVCC8 MCIMX3
C2_SCL/EVNTBUS_18/MCU2_1 1
4
G2 233 MCU2.15 MCU2 DCD DTELUCSPIL SSUDCD D 1/O  NVCC8 MCIMX3
TE2/12C2_SDA/MCU2_15 1
FI8 56 MCU2 16 MCU2 DTR DCE2CSPI1 SS2MCU2 1 /O  NVCC8 MCIMX3
6 1
F6 55 MCU217 MCU2 BATT_LINE /IO NVCC5 MCIMX3

1

Table 5-7: Connector Sub-Symbol G
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5.1.8 Sub Symbol H - MCU3 Group

Pin Name

MCU3 1
MCU3 2
MCU3 3
MCU3 4
MCU3 5
MCU3 6
MCuU3 7
MCU3 8
MCU3 9
MCU3_10
MCU3 11
MCU3 12
MCU3 13
MCU3 14
MCU3 15
MCU3 16
MCU3 17
MCU3 18
MCU3 19
MCU3 26
MCU3 27
MCU3 28
MCU3 29
MCU3 30
MCU3 31

ABARARSA B maz R
HH

Figure 5-8: Connector Sub-Symbol H

Description

A 277 MCU3 0 MCU3 GPIO3 /UPLL BYP CLK/MCU3 /O  NVCC4 MCIMX3
15 0 1

A 276 MCU3 1 MCU3 GPIO3 0/SPLL_ BYP CLK/MCU3 1/0  NVCC4 MCIMX3
16 1 1

A 364 MCU3 2 MCU3 SCLKO/CTI TIN_14/DISPB D2_ /O NVCC9 MCIMX3
17 CSIMCU3 2 1

B17 362 MCU3 3 MCU3 SRSTODISPB D12 VSYNC/MCU /O  NVCC9 MCIMX3
33 1

B5 39 MCU34 MCU3 CS_D4CTI_TOUT 1 2MCU3 4 I[/O NVCC4 MCIMX3
1

FIL 38 MCU35 MCU3 CS|_D5/CTI_TOUT 1 3MCU35 I/O NVCC4 MCIMX3
1

C8 37 MCU36 MCU3 CS| _D6/ATA_DOICTI TOUT 14/ 1/0 NVCC4 MCIMX3
MCU3 6 1

A 36 MCU37 MCU3 CS _D7/ATA DLCTI.TOUT 15 1/O NVCC4 MCIMX3
18 MCU3 7 1

G4 12 MCU3 8 MCU3 CS|_D8ATA_D2/MCU3 8 /IO NVCC4 MCIMX3
1

D9 11 MCU3 9 MCU3 CS_DYATA_D3/MCU3 9 /IO NVCC4 MCIMX3
1

F2 10 MCU3 10 MCU3 CS|_DI10/ATA_D4/MCU3 10 /IO NVCC4 MCIMX3
1

B4 9 MCU3 11 MCU3 CS_DIUATA_D5MCU3 11 /IO NVCC4 MCIMX3
1

C6 8 MCU3 12 MCU3 CS|_D12/ATA_D6/MCU3 12 /IO NVCC4 MCIMX3
1

C5 7 MCU3 13 MCU3 CS|_DI13/ATA_D7/MCU3 13 /IO NVCC4 MCIMX3
1

C4 6 MCU3 14 MCU3 CS|_DI4/ATA_DSMCU3 14 /IO NVCC4 MCIMX3
1

B3 5 MCU3 15 MCU3 CS|_DI15ATA_D9MCU3 15 /0 NVCC4 MCIMX3
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Pin Name Description
B18 4 MCU3 16 MCU3 CSI_VSYNC/ATA D11/MCU3 17 1/O NVCC4 MCIMX3
1
Civ 3 MCU3 17 MCU3 CS_MCLK/ATA_D10/MCU3 16 /0 NVCC4  MCIMX3
1
CcCi8 2 MCU3 18 MCU3 CSI_HSYNC/ATA D12/MCU3 18 1/O NVCC4 MCIMX3
1
B19 1 MCU3 19 MCU3 CSI_PIXCLK/ATA_D13/MCU3 1 1/O NVCC4  MCIMX3
9 1
El12 235 MCU3 26 MCU3 ATA CSO/UART4 RXD/CSI_DO/ 1/O NVCC3 MCIMX3
SD D CLK/TD_6/MCU3 26 1
Gl15 236 MCU3 27 MCU3 ATA _CSI/UART4 RTS/CSI D1/L /O NVCC3 MCIMX3
CSUTD_7/MCU3 27 1
Gl6 237 MCU3 28 MCU3 ATA DIOR/UART4 TXD/CSI_ D2 I/O NVCC3 MCIMX3
/SER_RS/TRCTL/MCU3 28 1
E13 238 MCU3 29 MCU3 ATA DIOW/UART4 CTS/ICSI D3 1/0 NVCC3 MCIMX3
/TRCLK/MCU3 29 1
F16 239 MCU3 30 MCU3 ATA DMACK/SD D O/MCU3 3 I/O NVCC3 MCIMX3
0 1
F17 240 MCU3 31 MCU3 ATA RESET B/SD D/MCU3 31 /O NVCC3 MCIMX3
1
Table 5-8: Connector Sub-Symbol H
5.1.9 Sub Symbol | - Data & Address Bus Group
_NL v3 20 0
Tl e e el
—vi LSA2 LSD2 < — —ig7 LSA2 LSD2 (<
—Ng LSA3 LSD3 |<g7— —Io< LSA3 LSD3 |<g—
w3 LSA4 LSD4 (<rm— —IE<| LSA4 LSD4 <o—
—Ma LSAs LSD5 |<igm— —ior LSAS LSD5 (<Hm—
—Na LsAe LSD6 <7 — —ig LSA6 LSD6 |<jpg—
—TI1 LSA7 LSD7 (<m— —3g9< LSA7 LSD7 (<r5p7—
— < LSA8 LSD8 |, — 375 LSA8 LSD8 |55, —
—59 LSA9 LSD9 |t — —377 LSA9 LSD9 |<i5—
— 17 LSAWL LS DI |<tes— —376 LSAW LS DI |<i55—
—59 LSAL LSDIL |<tpr— —3=< LSAL LSDIL |<isp—
e LSALR LSDI2 igz— —37<| LSALR LSDI2 [igs—
o loe Smp- S Sl
—K34 LsAl Lspis (< — 324 sar LSDI5 B
—Re<| LSAl U7 —30~| LSAL6 a1
N7 LS A17 LSB CLK HMll %8 LS A17 LSBCLK HSlZ
—Rg-| LSAB LSLBA B <ige— —37~| LSAB LSLBA B <efzs—
N9 LS A19 LS OE B M6 3% LS A19 LS OE B >
—Nio<| LSA2 LSRW B >re— —3~ LSAD LSRW B g
—I7 LsAz WAIT B |<ige— —3p| LSA2 WAIT B <7 —
6" A2 EBO B M5 ) A2 EBOB <3
) A23 EB1 B |<>—— a0 A23 EB1B |<>——
D10 A24 —ar A24
—< A5 — A5

Figure 5-9: Connector Sub-Symbol |

PinName  Group Description Signal type Power Domain
N1 200 LS A0 EMI (0] 3v3 MCIMX31
N2 199 LS Al EMI (6] 3v3 MCIMX31
M2 198 LS A2 EMI (0] 3v3 MCIMX31
M1 197 LS A3 EMI (0] 3Vv3 MCIMX31
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Group  Description Signal type  Power Domain

N3 196 LS A4 EMI O 3Vv3 MCIMX31
M3 195 LS A5 EMI O 3V3 MCIMX31
M4 194 LS A6 EMI (0] 3V3 MCIMX31
N4 193 LS A7 EMI (0] 3v3 MCIMX31
L1 379 LS A8 EMI (0] 3V3 MCIMX31
L2 378 LS A9 EMI O 3V3 MCIMX31
L3 377 LS A10 EMI O 3V3 MCIMX31
L4 376 LS All EMI O 3v3 MCIMX31
L5 375 LS A12 EMI (0] 3V3 MCIMX31
L6 374 LS A13 EMI 0] 3Vv3 MCIMX31
K2 373 LS Al4 EMI O 3Vv3 MCIMX31
K3 372 LS A15 EMI @) 3V3 MCIMX31
N5 370 LS A16 EMI (0] 3V3 MCIMX31
N6 369 LS Al7 EMI 0] 3Vv3 MCIMX31
N7 368 LS A18 EMI O 3Vv3 MCIMX31
N8 367 LS A19 EMI 0] 3Vv3 MCIMX31
N9 366 LS A20 EMI O 3V3 MCIMX31
N10 365 LS A21 EMI 0] 3v3 MCIMX31
L7 338 A22 EMI (0] P_SwW2 MCIMX31
P6 339 A28 EMI O P_Sw2 MCIMX31
C10 340 A24 EMI O P_Sw2 MCIMX31
D10 341  A25 EMI O P_SwW2 MCIMX31
u7 311 LS B CLK EMI (0] 3V3 MCIMX31
V3 101 LS DO EMI 110 3Vv3 MCIMX31
V2 102 LS D1 EMI 1/10 3Vv3 MCIMX31
V1 103 LS D2 EMI 110 3V3 MCIMX31
T4 104 LS D3 EMI 1/10 3V3 MCIMX31
u4 105 LS D4 EMI /0 3v3 MCIMX31
U3 106 LS D5 EMI 1/10 3V3 MCIMX31
u2 107 LS D6 EMI 110 3V3 MCIMX31
Ul 108 LS D7 EMI 1/10 3V3 MCIMX31
T3 301 LS D8 EMI I/0 3v3 MCIMX31
T2 302 LS D9 EMI 1/10 3V3 MCIMX31
T1 303 LS D10 EMI I1/0 3v3 MCIMX31
R2 304 LS D11 EMI 1/10 3V3 MCIMX31
R1 305 LS D12 EMI 110 3Vv3 MCIMX31
P3 306 LS D13 EMI 1/10 3V3 MCIMX31
P2 307 LS D14 EMI 110 3Vv3 MCIMX31
P1 308 LS D15 EMI 1/10 3Vv3 MCIMX31
us 344 EBO_B EMI 110 P_Sw2 MCIMX31
M5 343 EB1.B EMI 1/10 P_Sw2 MCIMX31
M11 312 LS LBA_B EMI 110 3V3 MCIMX31
U6 140 LS OE B EMI O 3V3 MCIMX31
us 342 WAITB EMI 110 P_SwW2 MCIMX31
M6 141 LS RW_ B EMI (0] 3V3 MCIMX31

Table 5-9: Connector Sub-Symbol |
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5.1.10 Sub Symbol J - Keypad Group

s

KEY_ROW0 <22 — &l kev colo
KEY_ROW1 |<i — KEY COLL
KEY_ROW2 |<i&a— KEY cOL2
KEY_ROW3 | i — KEY COL3
KEY_ROWA | <t — KEY COL4
KEY_ROW5 <Bi1 KEY QOL5
KEY_ROW6 <B4 %‘E KEY QOL6
KEY Row7 <224 KEY COL7

KEY_ROWO
KEY_ROW1
KEY_ROW2
KEY_ROW3
KEY_ROW4
KEY_ROWS5
KEY_ROW6
KEY_ROW7

e

Figure 5-10: Connector Sub-Symbol J

Pin Name Description Signal  Power
type Domain

D13 68 KEY_COL KEY_CO KEY_COLO 1/10 NVCC6 MCIMX3
0 L 1

A 67 KEY_COL KEY_CO KEY_COL1 110 NVCC6 MCIMX3

13 1 L 1

A 66 KEY_COL KEY_CO KEY_COL2 1/10 NVCC6 MCIMX3

14 2 L 1

B15 65 KEY_COL KEY_CO KEY_COL3/TD3 110 NVCC6 MCIMX3
3 L 1

Cl6 354 KEY_COL KEY_CO KEY_COL4/ATA_DMARQ/ 1/0 NVCC6 MCIMX3
4 L TD_4/MCU2_22 1

B16 353 KEY_COL KEY_CO KEY_COL5/ATA_DAO/TD_ 1/O0 NVCC6 MCIMX3
5 L 5/MCU2_23 1

D14 352 KEY_COL KEY_CO KEY_COL6/ATA_DAVUTD_ 1/O0 NVCC6 MCIMX3
6 L 6/MCU2 24 1

D15 351 KEY_COL KEY_CO KEY_COL7/ATA_DA2/TD_ 1/O NVCC6 MCIMX3
7 L 7IMCU2_25 1

D12 98 KEY_ROW KEY_RO KEY_ROWO 1/10 NVCC6 MCIMX3
0 W 1

Cl3 97 KEY_ROW KEY_RO KEY_ROW1 110 NVCC6 MCIMX3
1 w 1

Cl2 9% KEY_ROW KEY_RO KEY_ROW2 1/10 NVCC6 MCIMX3
2 w 1

Cl4 95 KEY_ROW KEY_RO KEY_ROWS3/TRCTL 110 NVCC6 MCIMX3
3 w 1

Cll1 358 KEY_ROW KEY_RO KEY_ROWA4/TRCLK/MCU2 1/O NVCC6 MCIMX3
4 W _18 1

B13 357 KEY_ROW KEY_RO KEY_ROWS/TD_0/MCU2_1 1/O NVCC6 MCIMX3
5 w 9 1

D11 356 KEY_ROW KEY_RO KEY_ROWGE/ATA_INTRQ/ 1/O NVCC6 MCIMX3
6 w TD_1/MCU2 20 1

B14 355 KEY_ROW KEY_RO KEY_ROW7/ATA_BUF EN 1/O0 NVCC6 MCIMX3
7 W /TD_2/MCU2 21 1

Table 5-10: Connector Sub-Symbol H
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5.1.11 Sub Symbol K - Analog IN/OUT Group

B~ ADIN.O — B ADIN.O
N ADIN1 1 ADINL
el ADIN2 — I ADINZ2
W3} ADIN3 — 1 ADIN3
.} ADIN4 — %2, ADIN 4
—UB.} ADIN5 — 0. ADIN5
Wt ADING — 20 ADIN6
W} ADIN7 — 28 ADIN7
2.} ADINB — 2% ADINB
Bt ADIN9 — 2%/ ADIN'9
~WI8- ADINTI0 — 25 ADIN_10
— S ADIN1L — 22 ADIN1L
W ADIN_12 WD ADIN_12
W ADIN_13 42m‘> ADIN_13
RO ApouT 2B 4 ApOUT

Figure 5-11: Connector Sub-Symbol K

Pin Name Description Power Domain
V15 166  ADINO ADC ADTRIG I - MC13783
W12 165 ADIN1 ADC TSX1 | - MC13783
Ui16 164  ADIN2 ADC TSX2 I - MC13783
W13 163  ADIN3 ADC TSY1 | - MC13783
V16 162  ADIN4 ADC TSY2 I - MC13783
uis 300 ADINS ADC ADIN5S I - MC13783
Y11 299  ADING6 ADC ADING I - MC13783
W11 298  ADIN7 ADC ADIN7 I - MC13783
Y12 297  ADINS ADC ADINS I - MC13783
Y10 296  ADIN9 ADC ADIN9 I - MC13783
W10 295  ADIN10 ADC ADIN10 I - MC13783
Y9 294  ADIN11 ADC ADIN11 I - MC13783
W9 282  ADIN12 ADC ADIN12 I - MC13783
Y13 281  ADIN13 ADC ADIN13 I - MC13783
R20 203  ADOUT ADC ADOUT O - MC13783

Table 5-11: Connector Sub-Symbol K

5.1.12 Sub Symbol L - Lighting

LEDAD 1
LEDAD 2
LEDAD_3

LEDMD_1
LEDMD_2
LEDMD_3
LEDMD_4

LEDTR O (12— —3113(25 LEDAD 1 LEDTR.O %
LeoTR1 -Er- 38 (epAD2 LEDTRL -2
teoTR 2 b~ —3'J |EpAD 3 LEDTRI2 22—
LEDTRI3 |1 - LEDTR 3 |- 22
LEDTR4 pe— 12 LeDMD 1 LEDTR4 20—
LEDTR 5 -2 12 |EDMD2 LEDTRIS a2
LEDTR 6 ~to 1D

1!
e
|

|
8

Pin Name Description
R17 132 LEDAD1 LED_AD LEDAD1 O - MC13783
T18 316 LEDAD2 LED_AD LEDAD2 O - MC13783
R18 317 LEDADS3 LED_AD LEDKP (0] - MC13783
P18 128 LEDMD1 LED_MD LEDMD1 O - MC13783
T16 129 LEDMD2 LED_MD LEDMD2 (@) - MC13783
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T17 130 LEDMD3 LED_MD LEDMD3 o MC13783
R16 131 LEDMDA4 LED_MD LEDMD4 o MC13783
T15 320 LEDTRIO LED_TRI LEDG1 O MC13783
P17 321 LEDTRI1 LED_TRI LEDR1 O MC13783
T4 322 LEDTRI2 LED_TRI LEDB1 O MC13783
R19 324 LEDTRI3 LED_TRI LEDG2 O MC13783
R15 325 LEDTRI4 LED_TRI LEDR2 O] MC13783
R3 326 LEDTRIS LED_TRI LEDB2 o MC13783
P16 328 LEDTRI6 LED_TRI LEDG3 O MC13783
T3 329 LEDTRI7 LED_TRI LEDR3 O MC13783
P19 330 LEDTRI8 LED_TRI LEDB3 (0] MC13783

Table 5-12: Connector Sub-Symbol L

5.1.13 Sub Symbol M - Audio Codec Interfaces

ASPI 0 % %«> AP0 ASPI 0 %
1 ASPIL (<o oo APBL ASPIL (<5
2 ASPI2 oyl 12 Am2 AP <5
ASPI 3 <88 1B apa3 as 3 2
AR2O (-3 %D AP50  AA20 4%
1 AAZL bve o APS1 AAZL <SP
2 A2z 3 —Floiapsy  aaz2 <D
3 AAs3 92 3B aps3 aaZ3 R
118
—38- are0
¥ — o ARG
¥ AP6 2
¥ A

Pin Name

W3 218 AA20 AP TX2 1/0 LV MC13783

w4 219 AA21 AP FS2 1/0 LV MC13783

Y3 220 AA22 AP BCL2 1/0 LV MC13783

Uiz 221 AA23 AP RX2 1/0 LV MC13783

J3 122 AP3 0 AP STXD3/ATA _D8/USBH2 D3/TD 1/O NVCC1 MCIMX31
_8/EMI_DBG1/MCU1 17 0

Fo 123 AP3 1 AP STXD3/ATA _D7/USBH2 D2/TD 1/0 NVCCl MCIMX31
_7/EMI_DBGO/MCU1 18 0

F8 124 AP3 2 AP SFS3/ATA_D10/USBH2 D5/TD_  1/O NVCC1 MCIMX31
10/EMI_DBG3 0

J2 125 AP3 3 AP SKC3/ATA_D9/USBH2 D4/TD_  1/O NVCCl MCIMX31
9/EMI_DBG2 0

F15 345 AP50 AP STXD5/ARM_CRASID3/MCU1_ 1/O NVCC5 MCIMX31
21

F13 346 AP5 1 AP SRXD5/ARM_CRASID4/MCU1_ 1/O NVCC5 MCIMX31
23

Gl4 347 AP52 AP SFS5/ARM_CRASID6 1/0 NVCC5 MCIMX31

Gl2 348 AP53 AP SCK5/ARM_CRASID5 1/0 NVCC5 MCIMX31

G8 118 AP6 0 AP STXD/ATA _D11/USBH2 D6/TD 1/O NVCC1 MCIMX31
_11/ARM_CRASID7MCU1 23 0

E9 119 AP6 1 AP SRXD6/ATA_D12/USBH2 D7/T 1/O NVCC1 MCIMX31
D 12/M3IF_ CHSN_MSTR_0/MC 0
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Pin Name Description Power

Domain
Ul 24
G9 120 AP6 2 AP SFS6/USBH1 SUSPEND/TD_14/ 1/O NVCC1 MCIMX31
M3IFCHSN_MSTR_2/MCU1 26 0
G10 121 AP6 3 AP SCK6/ATA_D13/TD_13/M3IF. C 1/O NVCC1 MCIMX31
HSN_MSTR 1/MCU1 25 0
V7 212 ASSPIO AP SECCS 1/0 LV MC13783
V9 213 ASSPI1 AP SECCLK 1/0 LV MC13783
W14 214 ASSPI2 AP SECMOSI 1/0 LV MC13783
Y16 215 ASSPI3 AP SECMISO 1/10 LV MC13783

Table 5-13: Connector Sub-Symbol M

5.1.14 Sub Symbol N - Power Group

— 27 P P3V3 |t
P a2 P av3
Y2 | b Boost PVIN |- W19
PVIN | W2
T2 | b A1LAS - 10 | b gy pav3 &
- pava |16
Y7 | p AUDIO GND A6 3% | b poost
Nio | P~ B10 | 16
S| PVIOHI GND |0 - PVIN 26
PVIOLO GND P ATLAS PVIN
Y17 E8 4 A
e PVCAM GND |5 -
Ve | PVDIG GND L R P.AUDIO
22 | PVRDIG GND | K2 B4 pvioH =
PVGEN GND |2 ZL | pvioLo GND |-
H2o oND |E 22 | PveaM GND | —
M2 P vmvct o |ER 20 pwiG GND |5 —
MX  PVMMC2 GND | L& 28 PVRDIG GND |2
P VREL GND P VGEN GND
Ul M16 e 37
P VR GND GND
M7 147 45
oD GND |17 e PyMval G\D 52
N2 1 pvam GND | N2 2 PVMMR onD |18
18 vaven oND | —NE B PvR onp |28
Bl VIBEN G\D | P VR np |57
| P.OHARGER GND |5 0 GND |35
U< CHRGLED G\D |7 B Pvam GND |23
UL GiRcEIB oo P 35 yamven GND
P10 216
. G\D |18 . GND |28
LICELL G\D -2 2 b cHARGER onp |27
vio GND |18 Bl P OHARGER GND |22
Ve | peaTT GND = 3B GiRGLED GND |24
P BATT GND ~ O} HRGEIB GND
M5 WK 28
M oAt B GND |2 - D |28
BATTDETB GND LICELL GND
VIO 27
GND | o G\D |2
GND P BATT GND
W5 150 el
GND P BATT GND
Wi8 %7 30
GND | B Loeats anp |30
GND BATTDETB GND | 3%

Figure 5-14: Connector Sub-Symbol N

Group Description

V5 395 BATTDETB  Power BATTDETB PWR - MC13783
PA 310 CHRGLED Power  CHRGLED PWR - MC13783
Uil 309 CHRGSE1B Power CHRGSE PWR - MC13783
R7 139 LICELL Power  LICELL Passv MV MC13783
M15 387 LOBAT B Power LOBATB o = MC13783
K1 116 P_3Vv3 Power 33V +/-10% PWR - -
w1 47 P_3v3 Power 33V +/-10% PWR - =
T12 138 P_ATLAS Power  2.775V PWR - -
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Y7 136 P_AUDIO Power 2.775V PWR

Y19 150 P_BATT Power  Battery supply PWR

Y20 149 P BATT Power -*- PWR

Y2 398 P BOOST Power 5.0V to 5.5V PWR

P14 151 P CHARGER Power Input supply PWR
max. 20V!

- 152 P CHARGER Power -*“- PWR

D7 - P_SW2 Power 0.9V to 2.2V PWR

E7 100 P Sw2 Power 0.9V to 2.2V PWR

Y17 205 P_VCAM Power 1.5V to 3.0V PWR

W16 290 P_VDIG Power 1.2V to1.8V PWR

R11 291 P_VGEN Power 1.2V to 2.4V PWR

W19 207 P_VIN Power  Output from PWR
Atals Control
2.8104.65V

W20 146 P VIN Power -“- PWR

N19 134 P_VIOHI Power  2.775V PWR

N18 271 P VIOLO Power 1.2V to 1.8V PWR

H20 147 P VMMC1 Power 1.6V to 3.0V PWR

M20 225 P_VMMC2 Power 1.6V to 3.0V PWR

M13 135 P_VRF1 Power 1.5V to PWR
2.775V

ul4 226 P_VRF2 Power 1.5V to PWR
2.775V

u20 208 P_VRFDIG Power 1.2V to PWR
1.875V

N20 289 P_VSIM Power 1.8V or 2.9V PWR

R8 - VIBEN Power I

T10 385 VSIMEN Power - I

A6, B10, C7, 35, 46, 93, 99, GND Power - PWR

E8, F7, K4, 133, 137, 145,

K5, L9, L11, 148, 153, 167,

L19, M9, 176, 185, 206,

M16, M17, 216, 217, 224,

M19, N11, 244, 256, 288,

N14, P5, P7, 319, 327, 331,

P9, P10, P13, 371, 380, 396

T8, T11, U9,

uU13, V6,

V10, W2,

W15, W18,

Y2,Y18,

Table 5-14: Connector Sub-Symbol N
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5.1.15 Sub Symbol O - Miscellaneous Control Group

P
5

—gee| AUMOD_0 PON_2 <1$‘17
2B AUMOD_1 POWER ON (<t —
AUMOD 2 PWRRDY |~K8

"

R10

AUSBOTG 0

R

8

L15 =

L@%alaiz

STANDBYEC a5

FANT g

USEROF |<——

GPO0 [>=—5—
GPOl
GPO2 >
GPO3 [——

BRSNS badde e

AUMOD_0 PON_2
AUMOD_1 POWER ON
AUMOD_2 PWRRDY
SFANT
AUSBOTG 0  STANDBYSEC
AUSBOTG 1 USER OFF

BT_MODO GPOO
BT_MOD1 GPO1
BT_MOD2 GPO2
BT_MOD3 GPO3

Pin Name Description Signal type Power
Domain
K17 389 AUMOD_O Control  UMOD1 I LV MC13783
K18 390 AUMOD_1 Control  UMODO I LV MC13783
N12 391 AUMOD_2 Control  USBEN I LV MC13783
R9 287 AUSBOTG 0O  Control  UID Passive EMV MC13783
R10 286 AUSBOTG 1 Control UDP Passive EMV MC13783
R12 285 AUSBOTG 2 Control  UDM Passive EMV MC13783
R13 284 AUSBOTG_3  Control VUSB/VBUS Passive - MC13783
L15 283 AUSBOTG 4  Control  VINBUS Passive - MC13783
A2 126 BT_MODO Control  BT_MDO I NVCC1 MCIMX31
A3 12r BT_MOD1 Control  BT_MD1 I NVCC1l MCIMX31
Al 184 BT_MOD2 Control  BT_MD2 I NVCC1 MCIMX31
A4 183 BT_MOD3 Control  BT_MD3 I NVCC1 MCIMX31
C20 186 BT_MOD4 Control  BT_MD4 I NVCC1 MCIMX31
L12 - nc
R4 381 GPOO Control  GPOO (0] LV MC13783
T19 382 GPO1 Control  GPO1 O LV MC13783
R5 383 GPO2 Control  GPO2 0] LV MC13783
R14 384 GPO3 Control  GPO3 (0] LV MC13783
R6 394 PON_2 Control  ON2_B I LV MC13783
Y1 117  Power_ON Control  ON1_B I LV MC13783
K6 386 PWRRDY Control  PWRDY O LV MC13783
T6 392  SECINT Control ~ SECINT o] LV MC13783
T5 393 STANDBYSEC Control STANDBYSEC O LV MC13783
M12 388 USER OFF Control  USER_OFF o] LV MC13783
Table 5-15: Connector Sub-Symbol O
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5.1.16 Sub Symbol P - CSPI Group

o7 L10
cPI10 C12.0 CPIL0 C12.0
H = C2t0 - T = = S
iz CPoz DUD GRS oinp 2R
H2o cpit3 P23 g Bl cons CP123 [
—H ci1a 25 o0 10 g P25 (2
—H CI15 CPI2 6 <> — 178" CI15 CRI2 6 |<>———
M cite 8 e

Description

G7 190 CSPILO CSPI  CSPI1 MOSI/ATA_DO/ATA_| 1/O NVCC10 MCIMX31
NTRQ/USBH1_RXDM/UART
_RXD/TD_15

HL 189 CSPIL1 CSPl  CSPI1L MISO/ATA DUATA_ 1/O NVCC10 MCIMX31
BUFFER_EN/USBH1_RXDP/
UART _TXD/TD_16

Ji 188 CSPI12 CSPl  CSPI1 SS2ATA D4ATA D I/O NVCC10 MCIMX31
ALUSBH1_RCV/CSPI3_SS3/
TD_19

H2 187 CSPIL3 CSPl  CSPI1_SSUATA DIATA D 1/O NVCCI0O MCIMX31
AO/USBH1_TXDP/CSPI2_SS3
/TD_18

H3 180 CSPIL4 CSPI  CSPI1_SSO/ATA D2ZATA D 1/O NVCCI0O MCIMX31
MARQ/USBH1_TXDM/CSPI1
3 SS2TD_17

H4 179 CSPIL5 CSPl  CSPI1_SCLK/ATA _DS/ATA_  1/O NVCCI10 MCIMX31
DA2/USBH1_OEB/UART3 R
TS

H5 178 CSPIL6 CSPl  CSPI1_SPI_RDY/ATA_D6/US 1/O NVCCI0 MCIMX31
BH1 FS'UART3 CTS

L10 241 CSPI20 CSPl  CSPI2 MOSI/I2C2_SCL 110 NVCCI10 MCIMX31

T20 242 CSPI21 CSPl  CSPI2_MISO/I2C2_SDA 1/0 NVCCI0O MCIMX31

UI0 243 CSPI22 CSPl  CSPI2 SS2I2C3 SDA/IPU_F  1/O NVCC10 MCIMX31
LS STRB

N13 245 CSPI23 CSPl  CSPI2 SSI/CSPI3 SSI/CSPI1  1/O NVCCI0 MCIMX31
SS3

E1I0 246 CSPI25 CSPl  CSPI2_SCLK/I2C3_SCL 110 NVCC10 MCIMX31

W17 247 CSPI2_6 CSPI CSPI2_SPI_RDY /0 NVCC10 MCIMX31

Table 5-16 5-17: Connector Sub-Symbol P
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5.1.17 Sub Symbol Q - Audio Group

Y14

ﬁ‘ CDOOUT HR

RXINL
RXINR

RXOUTL

RXOUTR MCILIN

M
PP

TXIN
TXOUT

MCc2B
MC2IN

MCILB

MCIRB
MCIRIN

e [es

V12
Y6
Y8

LSPL
LSPM
LSPP

Vil
T9

Via
V13

HS
HSLDET
HSPGFGS

3

RXINL mMcB

RXINR MC2IN

RXOUTL  MCILB

RXOUTR MCILIN

MCIRB

M MCIRIN
P

LSPL

TXIN LSPM

TXOUT LsPP

HS.

HS.DET

HSPGFGS

CDOOUT HR

Figure 5-17: Connector Sub-Symbol Q

3

R

8

143

PinName  Group  Description Signal type Power Domain
Y14 280 CDCOUT audio CDCOUT O LV MC13783
V11 144 HSL audio HSL Passive - MC13783
T9 142 HSLDET audio HSLDET Passive - MC13783
vi4 323 HSPGFGS  audio HSPGFGS Passive - MC13783
V13 143 HSR audio HSR Passive - MC13783
V12 279 LSPL audio LSPL Passive - MC13783
Y6 292 LSPM audio LSPM Passive - MC13783
Y8 293 LSPP audio LSPP Passive - MC13783
V20 204 MCI1LB audio MC1LB (0] - MC13783
V18 210 MCI1LIN audio MCILIN I - MC13783
V19 209 MC1RB audio MC1RB O - MC13783
uiz 211 MCI1RIN audio MCI1RIN I - MC13783
Uil 154 MC2B audio MC2B (0] - MC13783
uig 155 MC2IN audio MC2IN I - MC13783
Y15 158 RXINL audio RXINL | - MC13783
v1i7 161 RXINR audio RXINR | - MC13783
W7 160 RXOUTL audio RXOUTL O - MC13783
w8 159 RXOUTR audio RXOUTR (0] - MC13783
Y5 156 SPM audio SPM (0] - MC13783
Y4 157  SPP audio SPP (6] - MC13783
W6 201  TXIN audio TXIN | - MC13783
W5 202  TXOUT audio TXOUT O - MC13783
Table 5-18: Connector Sub-Symbol Q
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5.1.18 Sub Symbol R - Ethernet Group

172
173 =
174 =
175 =
171 =
170 =
169 =
168 =

Figure 5-18: Connector Sub-Symbol R

Ball Pin  Pin Name Group Description  Signal type  Power Domain  Chip |

- 172 ETHPHY_O Ethernet RX_P Passive LAN9210/11
- 173 ETHPHY_1 Ethernet RX_N Passive LAN9210/11
= 174 ETHPHY_2 Ethernet TX_P Passive LAN9210/11
- 175 ETHPHY_3 Ethernet  TX_N Passive LAN9210/11
- 171 ETHPHY_4 Ethernet LED1 Passive LAN9210/11
- 170 ETHPHY_5 Ethernet LED2 Passive LAN9210/11
= 169 ETHPHY_6 Ethernet  AGND Passive LAN9210/11
- 168 ETHPHY_7 Ethernet  AVDD Passive LAN9210/11

Table 5-19: Connector Sub-Symbol R

5.1.19 Sub Symbol S - Shield Group

GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND

@\ﬁ
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&

&
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8
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8

S
8

5
E

Figure 5-19: Connector Sub-Symbol S

Pin Name Group Description Signal Power Chip

Domain
- 401-410, 412, 414-424, 426, GND Power  Shield PWR - - ‘

428-438, 440, 442-452, 454,
456

Table 5-20: Connector Sub-Symbol S
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5.1.20 Sub Symbol (R) T - USB-OTG Group

— I UsBOTG DM — B USOTGDM
20 USBOTG DP — 2} USBOTGDP
K} USBOTGID —2 usoTGID
K0 ussorG veus — | USBOTGVBUS
M8 rPaw 28 pay

Figure 5-20: Connector Sub-Symbol (R) T

Pin Name Group Description
J19 53 USBOTG_DM USB USBOTG_DM 1/0 - | SP1504
J20 52 USBOTG_DP USB USBOTG_DP 110 - 1SP1504
K19 51 USBOTG_ID USB USBOTG_ID | - |SP1504
K20 54 USBOTG_VBUS USB USBOTG_VBUS PWR - 1SP1504
M18 278 nPSW USB Pin from 1SP1504 O - |SP1504

Table 5-21: Connector Sub-Symbol T

5.1.21 Sub Symbol (S) U - FPGA

EX_FPGAO % EX_FPGAO %
g_FPGA% WES g_FPGA% %513
EX_FPGA3 %10 EX_FPGA3 <o

EX_FPGA4 ﬂr EX_FPGA4 %ﬁ
EX_FPGA5 <8 EX_FPGA5 <S8

Figure 5-21: Connector Sub-Symbol (S) U

Pin Name Description Signal type  Power Domain
M7 192 EX_FPGAO FPGA FPGA GPIOO I/O 3Vv3 MACHXO
L8 313 EX_FPGA2 FPGA FPGA GPIO1 I/O 3Vv3 MACHXO
M8 191 EX_FPGA1l FPGA FPGA GPIO2 |/O 3Vv3 MACHXO
M10 314 EX _FPGA3 FPGA FPGA GPIO3 1/O 3Vv3 MACHXO
V4 315 EX_FPGA4 FPGA FPGA GPIO4 /O 3Vv3 MACHXO
V8 318 EX_FPGA5 FPGA FPGA GPIO5 I/O 3v3 MACHXO

Table 5-22: Connector Sub-Symbol (S) U
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6 Level Shifting

On the Core Module there are used three types of level shifters:

e Unidirectional level shifters
e Bidirectional level shifters
e Dual powered FPGA

6.1 Dual powered FPGA

The Lattice MachXO LCMX0256 is a FPGA with two 10-banks and a different 10-voltage supply each. Therefore the

FPGA is an ideal component for level shifting and allows also a tiny logic circuit implementation.

The following section describes the default FPGA configuration. Upon request, customized FPGA configuration with

IP cores (UART 16550), can be designed.

6.1.1 Overview

A[21,20,3..0]

CS 3
Cs 4
OE B
RW B
B _CLK
LBA B

D[15..0]

UART1 2
UART1 3
UART2 0
MCU1 15 SEL
MCU1 15

RESET B

Error! Reference source not found. shows the FPGA interconnection on the Core Module. The left side represents
the low voltage domain where the i.MX31 signals are connected, the right side represents the high voltage signals

IPU_17

| Lattice
MACHXO0256C

LS INT
LS CS 4

LS OE B

Figure 6-1: FPGA Overview

routed to the connector with 3.3V logic levels.

6.1.2 External Signal Description

6.1.2.1 Processor Side

LS_D[15..0]

LS RW B
LS B CLK

LS LBA B
LS_A[21,20,3..0]
————

EX_FPGA[5..0]

Name Function Reset Type
State ‘
CS 3 DA bus CS_3 - Input
CS_4 DA bus CS_4 - Input
OE_B DA bus OE - Input
RW_B DA bus RW - Input
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Function

LBA B DA bus LBA - Input
A[21,20,3..0] DA address lines - Input
D[15..0] DA data bus Hi-Z Tri-state 10
IPU_17 IPU_17 is be used for interrupt (default) 1 Output
UART1_2 UART1_2 can be used for interrupt - Hi-Z
UART1_3 UART1_3 can be used for interrupt - Hi-Z
UART2 0 UART2_0 can be used for interrupt - Hi-Z
MCU1_15 SEL MCU1_15_SEL is the Enabled for the Core Modul 1 Output
NAND Flash if Rxxx (TBD) is not mounted!
MCU1_15 MCU1_15 for the NAND Flash control - Input
RESET_B Reset line for FPGA - Input

Table 6-1:i.MX signals connected to the FPGA

6.1.2.2 External Device Side

Name Function Reset State Type |
LS_INT Interrupt line for Ethernet - Input
(connector)
LS CS 4 CS for Ethernet (connector) 1 Output
LS_OE_B DA bus OE 1 Output
LS RW_B DA bus RW 1 Output
LS_LBA_B DA bus LBA 1 Output
LS_B_CLK DA bus B_CLK 1 Ouput
LS A[21,20,3..0] DA address lines 0 Output
LS_D[15..0] DA data bus Hi-Z Tri-state 10
EX_FPGA[5..0] Extended FPGA function pins Hi-Z Hi-Z (see function
on state controller)

Table 6-2: FPGA signals routed to the connector

6.2 Static Level Shifting
A simple buffer is used for level shifting from 1.8V to 3.3V in only one direction. The static level shifting is used for
the following lines: OE_B, RW_B, B_CLK, LBA_B, A[21,20,3..0].

RW B > LS RW B
L

Figure 6-2: Static level shifting example for RW_B

Processor Side External Device Side |
OE_B LS_OE_B

RW_B LS_RW_B

B_CLK B_CLK

LBA_B LBA_B
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| Processor Side External Device Side _
| A[21,20,3..0] LS A[21,20,3..0] |

Table 6-3: Static Level Lines

6.3 Dynamic Level Shifting on Data Bus
The level shifting on the data bus is controlled by a direction signal shown in Figure 6-3: Dynamic Level Shifting (DIR

—internal in the FPGA)

DIR

7|

LS _D[15..0]

Fl?

Figure 6-3: Dynamic Level Shifting

6.4 Device Extender

The Device Extender supports two devices on the 3.3V level site, one starting at 0xB400_0000 and the other one
starting at 0xB420_000. Each device has its Interrupt line on the 3.3V level side, on the i.MX27 side the Interrupt lines
are connected with logical OR (for active low interrupts).

| Device Start Address Signal Name External Signal Processor Signal
A 0xB400°0000 CS EX_FPGAO CS3_B
IRQ EX_FPGA1 IPU_17
B 0xB420°0000 CS LS_CS4_B CS4_B
IRQ LS_INT IPU_17

Table 6-4: Device extension
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7 Mount Options

7.1 Component Mount Options

Note: Special mount options are only available for high volume orders. Contact Bluetechnix for Samples or

customized Board requests.

For all available Core Module options see the Bluetechnix CM-i.MX31 Selection Guide and the Variants Overview

(chapter 14.1).

7.2 OR Mount Options

Different mount option as default upon request.

7.2.1 Special i.MX control signals

Resistor mount options are available for the default voltage level of the SJC_MOD, CLKSS and CE_CONTROL signal.

Table 7-1:i.MX Mount Options

7.2.2 Special MC13783 control signals

The follow table give an overview about the resistor mounting options between the MC13783 and the i.MX3x

Processor.
Description Designator
PWRRDY(MCI3783) to MCU1_1(i.MX) R32
USEROFF(MCI3783) to MCU1_0(i.MX) R33
CLKSEL(MCI3783) to P_ATLAS(i.MX) R34
PRINT(MCI3783) to MCU1_3(i.MX) R42
LOBAT(MCI3783) to MCU1_4(i.MX) R43
REGEN(MCI3783) to MCU3_1(i.MX) R63
SECUCC(MCI3783) to P_SW2(i.MX) R45
PUMS3(MCI3783) R50
R49
PUMS2(MCI3783) R52
R51
PUMS1(MCI3783) R54
R53
P_VIOLO to USBUCC(MCI3783) R108
P_VIOHI to USBUCC(MCI3783) R120
DVFSO(i.MX) to DVS_SW1A(MCI3783) R79
DVFS1 to DVS_SW1A R80
DVFSO to DVS_SW1B R81
DVFS1 to DVS_SW1B R82
DVFSO to DVS_SW2A R83
DVFS1 to DVS_SW2A R85
DVFSO to DVS_SW?2B R87
DVFS1 to DVS_SW2B R88

Default

POP
POP
POP
POP
POP
POP
DNP
DNP
DNP
DNP
POP
POP
DNP
DNP
POP
DNP
DNP
DNP
DNP
DNP
POP
POP
DNP

Function
Short
Short
Short
Short
Short
Short
Short

Pull Up
Pull Down
Pull Down
Pull Up
Pull Up
Pull Down
Short
Short
Short
Short
Short
Short
Short
Short
Short
Short

Table 7-2: Mount options for MC13783
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7.2.3 Misc configuration options

Designator Default Description

R127 POP
R111 POP
R1 POP
R6 POP

CKIH to 26MHz
RESET_B(ISP1504) to Reset
26MHz to CLIA

CLIAto CLIB

Designator Default
R101 POP
R99 POP
R98 POP

Table 7-3: special clock and control settings

Description

P_VBKUP2 to P_GT1 or/and P_SW1
P_GT1to P_VBKUP2 or/and P_SW1
P_SW1 to P_VBKUP2 or/and P_GT1

Table 7-4: Power Gating
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8 Example Schematics

The following schematics are suggestions of how to realise standard applications with the CM-i.MX31 Core Module.

8.1 Minimal System Configuration
The following schematics represent a minimum configuration to get the CM-i.MX31 Core Module running.

8.1.1 Power

Error! Reference source not found. shows the two ways to power the Core Module. The right Picture is the single-
supply version; on the left side the charger version is shown.

10 | pgpp Pav3 2 _en3v3 —10 | pgpp Pav3 2 _ep3v3
% 116 2 116
8 Pav3 =8 PaV3
%8 | ppoosr e 38 | pgoost v
P VIN P VIN P VIN
18 | paTLAS PVIN “ar 1 — 18 | paTLAS PN -7
% P AUDIO % P AUDIO
B pvioH - B pvioH =
21 PVIOO oD D 21 PVIOO oD -2
—25 | Fvcam GND % —25 | pvcam G\D 5
—20 | FwoiG GND -3 —20 | FwoiG G\D -3
—28 | F\RrDIG N 28 BVRFDIG oD B
— B pvean GND PVGEN GND
3 37 el 3
147 GND |5 147 GND | —5
X7 pvwmaL G 4 X7 pvmmc D (14
—35 | ByMMe GND —35 | ByMMe GND
| 2 153 | R 153
— | PR GND 3 — | PR G\D (2
— 28| 5\re GND — 28| 5\re GND
4 6 4 6
- oD 1% . D (18
—2  pvam G\D 2 —2 | pyam G\D (2
— 35 | amen GND — 35 | aven GND
216 216
= GND 28 . D (28
P_CHARGER<I$—2 P CHARGER oD 2 —22 | p GHARGRR oo 2
Bl P oiarGR G\ 2 Bl poiareR GND (-2
—30 ' Gl anp 24 30 GReLD D (-2
— 3 | GreEB GND — | GreEB GND
28 28
. o 28 - oD 22
LICELL GND LICELL GND
o 2
149 GND 7 149 GND 51
P BATT GND P BATT GND
a 50 | P n a7 50| P A
50 eearT o 32 50 eearT e 31
L —3 | 1oeaT B o 30 L —Z et D 30
o0 — 35 | BATTDETB oD g oo — 2 earToEB oD |4
OMAMX3ICRL2 = OMAMX3ICR2 =
= GND GND
GND

Figure 8-1: Power Schematic

In addition to the 4.7uF capacitor you could connect a lithium based coincell to the LICELL pin. Also a large
electrolytic capacitor or a supercap would be a good choice. It is mandatory to connect a minimum capacitor of
4.7uF on LICELL.

More detail information you can find in chapter 2.6 or in the MC13783 user guide.

8.1.2 Charger

A simple schematic for connecting a Lilo battery can be found in the following figure.
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R ADOUT ADOUT |
NTC ﬁRl
‘10k l47k - s ADIN[13..0] ADINEG
_ 1
47k a
47n
GND
GND
PVIN /%
AN 2 CHRGLED
X1 P CHARGER CHRETHD
1 Vi
I 2 CHRGSE1B
NN
DC-10A GND

Figure 8-2: Simple charger schematic

If you don’t need to observe the temperature of the battery or you don't have a NTC on the battery you can remove
R211, R212 and C200. These passive parts are only for measure the temperature for 10k NTC.

8.1.3 Boot Mode

The following picture shows a boot configuration where the CM-i.MX27 is booting from the 16-bit NOR flash. For
other boot modes refer to chapter Error! Reference source not found..

U000
% AUMOD._0 PON 2 |32
0 AUMOD_L POWER ON |2
AUMOD_2 PWRRDY |20
o SEQNT 22—
— 2 AUSOTGO  STANDBYSEC |0
— 2 AUSOTG L USR OFF |28
O AUSOTG 2
— R AUSOTG 3
_ BB | AUSOTG 4
GND@\H% BT_MODO GPOO %
27| BT MoDL GPOL 32—
— . BT MOD2 GPo2 35—
GND\\HT BT_MOD3 GPO3 |4
1% | BT MoD4

OM-i.MX31C-R12

Figure 8-3: Boot Schematic

8.1.4 Reset and JTAG Configuration

This is an example for a simple reset configuration and the wiring information for an ARM JTAG. R311, C302 and
U301 are optional and only needed if you connect other devices on RESET_IMX_B.

More information about the clock and reset functionality you can find in chapters Error! Reference source not

found. and Error! Reference source not found..
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350 50 REET B RESET_B Reset for Applikation
wo | JIM RSB e R ivK D, el B 0 RESETIMXB  Bufferd Reset for Applikation
g o B Moy |28 RETB Mal REESEEI'E et RESETB_MCU  Reset for MCU P VREL
ako
37 | seMHz 0z JTAGo -2 JIAGO
%5 JIAG ch
JTAG 1
A 2 JAG
akss 177 £ [ 27 JIAG P JTAG
aKss JTAG 3
RO0L TAcs B JTAG 4
R303| 3 TGS |2 JAGS
Fam K Tace @ JAGE Ra05 [ |Ra06 [ |Ra07
§ = 10k [ Jiok [ 1ok 300
1 2
place resigtor close to core module JAG 5 3 4 :l M GND
RBI0 JTAG 2 5 6
JTAG 4 7 8 —
P S\2 JTAG 1 9 10 Name DeSCIptIOI‘I
. JTAG 6 11 0 JTAG_0 DE_B
|Mx31cm2 Dmu JTAG 3 B o 14 JTAG_1L T CLK
OR RESETB MCU 15 16 JTAG 2 TDI
T hesr ) S . JTAG 0 o B JTAG 3 [TDO
u L IN g ouT JTAG_4 TMS
3 Ra13 [ |Ra14 R315 CON20(1-2) JTAG_S5 TRST B
Tlm F'SNZ Ve GND | DM D mm JTAG_6 RT_CLK
= i
!—o Tlth U301 GND
= =
= GND
GND

Figure 8-4: Reset configuration with optional JTAG

8.2 Optional Applications

8.2.1 UART Configuration

This is a basic UART schematic with an ADM3202 used as a level shifter. This UART can be used as the console UART.

Figure 8-5: Basic UART Schematic

8.2.2 Ethernet Configuration

Ca0 33V U0 C301
GND}—HTW I S
2 3 Cc-  10n
}mmi v+ a-
c V- 6 4 oo
Name Desciption V- @+
UARTL 0__[TXD 5 C 1on
eno—B| eNp [
UARTL_1__|RXD 1000
UARTL 2__|RTS u100c a ’—%y TUN  — TIOUT |2 ==
UARTL 3__|CTS UARTL 0 fy T2IN T20UT
2 e |
UARTLL [ | | 12 13 CTS
UARTL2 |~ RS05 115 M 5 RioUT RUN |[<rg oD
— UARTL 3 — ROUT — R2N
Name Desciption
UART2_ 0__[TXD UART2.0 % reos [1rs07 ADM3202AURZ
UART2_1__|RXD UART2 1 [—5— %6 D%
UART2 2 [RTS UART2 2 \—¢7
UART2. 3 |CTS UART2 3
QVH.MX31GR12 = =

AVDD2 AGNDETH2
AGNDEI'HZ‘\H—{
In )
R | 7R nACT2 10
= RM5 LED
TPO2 P 1 16 ™2 A o
ETHPHY 0 |17 [ TPI2 P 2| 3 15
ETHPHY 1 25 ‘ TPO2 N | 3 7] frex
= 74 T T
ETHPHY 2
75 6 RO RX_, 11 RX2_A | 4
ETHPHY_3 H
ETHPHY 4 71 nACT2 7 10 5
ETHPHY 5 [0 nSPD2 T2 N 8 i 9 RX2 N G
= 169 7
ETHPHY 6 02 |I AGNDETH2 5 &
ETHPHY 7 ———1{> AVDD2 L
Name Desciption n nspD2 2 4
CM-.MX3ICRI12 Ry
JTAG 0 DE_B G\D Mq—%' 2
JTAG_1 T _CLK J49R9 | J40ro | Jaoro | Jaoro
JTAG_2 TDI -
JTAG 3 TDO s
JTAG_4 ™S =
JTAG_5 TRST B [49R9 | l4oRo AGNDETH2
JTAG_6 RT_CLK \—l—{ H || AGNDETH2
n
Figure 8-6: Ethernet Schematic
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8.2.3 USB OTG Configuration

USBOTG VBUS — - - g =
T_{ 7
USBOTG N R 60z 1 vee
53 \

USBOTGDM 2 UBOTG P D-
Y 51 USOTG ID D+
USBOTGID |2 = D

USBOTG VBUS GND
o [ 28 | - o
CM-i.MX31CR12 47 )

Figure 8-7: Basic USB OTG Schematic

The USB D+ and D- lines are high speed differential signals and should be routed as impedance driven line pairs
with a differential impedance of 90Z.

8.2.4 USB OTG as USB Host Configuration

The USB OTG Port can aso be used as a USB Host port:

USBOTGDM
USBOTGDP

USBOTG VBUS — - 3

R 607 T_{
USBOTG i D-
USBOTG P D+
USBOTG ID

USBOTGID

USBOTG VBUS
PSV

CM-i.MX31C-R12

ygRE

2

R MBRSL30L

(&N

TR

FDCe4P

i 41»2 ji

100u a7

Figure 8-8: USB Host on USB OTG output

Bl ‘“%‘”%““f
8

It is recommended to use the design rules as described in 8.2.3! Consider that VBUS should be designed for 500mA!
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9 Design Verification

9.1 Schematic Design

9.1.1 Check Power Supply Requirements

e Is the power supply within the specified range?
e Istheripple on P_CHARGER, P_VIN, P_BATT, P_3V3 within the specified range?

9.1.2 Batteries

e Check the Li-lon Battery voltage (only one cell Lilo Batteries are supported)
e Do you have an LICELL (coincell) in use? If no add a 4u7 capacitor on LICELL pin! Is the voltage range from
the coincell within the spec?

9.1.3 Serial Communication

e Check RXD and TXT
e Check CTS and RTS
e Are level shifters needed? (IO voltage level 2.8V!)

9.1.4 USBOTG

e D+ and D- correct?

e IDpininuse?

e External power MOSFET needed?
e ESD protection?

9.1.5 Ethernet

e Termination resistors on RX/TX lines?
e Transformer in specified range?

9.1.6 Boot Modes

e Are the boot mode pins connected for boot up?
e Isitpossible to use the Bootstrap boot up mode (e.g. for usage in conjunction with the ATK tool)?

9.2 PCBLayout

e Add a ground plane underneath the Core Module to reduce interference

e Do not place any components underneath the Core Module (Connector Version)

e To reduce interference place ceramic decoupling capacitors on the power supplies near the balls/pins.
(100nF)

e Checkif the USB lines (D+/D-) have the correct impedance and that they are routed as differential line pairs!

e Check if the Ethernet lines (Rx/Tx) have the correct impedance and that they are routed as differential line
pairs!
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10 Troubleshooting

10.1 Core Module doesn’t start up
Check the following issues:

e boot mode options
e  Power supply on P_CHARGER or P_BATT and P_3V3 (see chapter 2.6)

10.2 Battery is not charged
The battery is not charged automatically you have to use the atlas-charger tool. The MA13783 Charger Register has
to be set correct. For further details refer the CM-i.MX27 Software Manual.

10.3 Freescale HAB ADS Toolkit doesn’t work
Check the following issues:

e Boot Mode Option
e  CLKSS state
e  UART Communication
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11

Soldering (BGA only)

11.1 Soldering Paste

The balls are pumped with 5.1AT Indalloy 244. It is recommended to use solder past which is compatible with

Indalloy 244!

11.2 Reflow Soldering

Figure 12-1 shows a proposal for a reflow profile. Please note the profile details (i.e. timing, type of oven) depend

upon many parameters, specially the baseboard. They must be tested before on the target reflow oven.

Preheat Heating
r°cl S o T e ] ] ] ] ] r°cl
———|——»———|——»———-——»———e——»———r————+——»——+——»——--——|——E{9-ﬂ|9—f[9mb-————+————+ R et
250 1 1 1 1 1 1 1 1 1 1 1 1 1 230 - 250 *C 1 1 1 1 250
e e e e A [ g LINE S I 1 1 1
[ CTOTTE T T T |
[t Al et Bt el Rt et Sond Sty oot mniids it il fnind ek Ml
16 - 221 L4y ____ Lighidus Temperature , _ _,_ _ . __
- __4__1___1__1___.__1___1__1___1_____1.__1__4.__1__.7d
200 [ [ [ T

=]

| S

I
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I
|

I

I

|

I
|

I

I
|

200
Elapsed Time [s]

Figure 11-1 Reflow Soldering

11.3 Repeated reflow Soldering

We recommend only a single reflow soldering process with our Core Modules because of the high risk of falling off

due to soldering.

11.4 Grounding Metal Covers

The Core Module has a ground ring around the PCB outlines which is connected directly to the GND plane for
reducing EMI. Bluetechnix takes no warranty for damages on the Core Module caused by soldering a metal case on

our Core Module!
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12 Mechanical Stress

Note that excessive twisting while inserting or withdrawing the CM-i.MX31 will damage the connectors.

Connector width f /
direction Connector length
direction
— = [

=
Board - \Board

Figure 12-1: Unplugging the Core Module
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13 Package Information

13.1 Embossed Carrier Tape Dimensions

Figure 13-1: Blister side view

_[:3..

Figure 13-2: Blister top view

13.2 Shipment, Storage and Handling

The CM-i.MX31B Core Module is designed and packaged to be processed in an automatic assembly line. You will get

the Core Modules in Tape and Reel packages.

Please take care with the Core Modules, our Core Modules contains highly sensitive electronic circuits. Keep in mind
with ESD, JEDEC and ISP. Our Core Modules are according to IPC/JEDEC J-STD-020C and are moisture sensitive

devices.

The dry bag provides a JEDEC compliant MSD label (Moisture Sensitive Devices) describing the handling

requirements to prevent humidity intake.
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Caution

This bag contains
MOISTURE-SENSITIVE DEVICES

If Hank, seo adjacent
bar code label

1. Calculated shelf life in sealed bag: 12 menths at <40°C and
<90% relative humidity (RH)

2. Peak package body temperature:

If Hank, sea adjacent bar code label

3. After bag is opened, devices that will be subjected to reflow
solder ar other high temperature process must be

a) Mounted within: hours of factory conditions
If blank, see adjacent bar code label
=30°C/60% RH, or
b) Stored per J-STD-033
4. Devices require bake, before mounting, if:

a) Humidity Indicator Card reads >10% for level 2a - 5a
devices or =60% for level 2 devices when read at 23 £+ 5°C

b) 3a or 3b are not met

5. If baking is required, refer to IPC/JEDEC J-STD-033 for
hake procedure

Bag Seal Date:

If blank, see adjacent bar code labsl

Note: Level and body temperature defined by IPC/JEDEC J-STD-020

Figure 13-3: Moisture-Sensitive Caution Label

13.3 Storage
Shelf life in a sealed bag is 12 month at <40°C and <90% relative humidity.

13.4 Handling

The Core Modules are shipped on tape-and-reel in a hermetically sealed package which includes a humidity

indicator card.
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HUMIDITY INDICATOR
Complies with IPC/JEDEC J-STD-033
LEVEL

2 PARTS 5
Bake parts 60% 2
if 60% is 2
NOT blue 5
LEVEL S
2A-5A 10% E
PARTS =
Bake parts kel
if 10% is @
NOT blue 2
and5% 5% 4
is pink é
Initial Use: Do not put this

card into a bag if 60% is pink.

Figure 13-4: Example Humidity Indicator Card

13.5 Floor Life (only BGA)
The Core Module must be processed and soldered within the moisture sensitivity level 4 specifications, where the
floor life is given as 72 hours.

Once the sealed package of the reel is opened and the parts exposed to humidity, they need to be processed within
72 hours and a reflow soldering process. If this time is exceeded, the Core Modules have to be pre-baked before
used in the flog solder process!

13.6 Recommended baking procedure
Do not attempt to bake the Core Modules contained in tape and rolled up in reels! If you need to bake the Core
Modules quickly at 125°C for 48hours, remove them from the belt and place them individually onto the oven tray.

Recommended baking procedure is 48 hours at 125°C below 5% Humidity.
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14 Order Information

14.1 Variants Overview
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Combo Chip

NOR Flash Intel

NAND Flash

Ethernet
Controller

Level Shifter

USB OTG

Power Supply

Connector

not possible

CM-i.MX31B-AA |i.MX31 128MB 32bit 32MB NOR Flash; 16MB PSRAM [ not possible [ 128MB | not possible | yes| vyes| yes| MC13783

CM-i.MX31B-AB [i.MX31L 64MB 32bit 32MB NOR Flash; 16MB PSRAM | not possible [ 128MB | not possible [ yes| yes| yes| MC13783 | not possible

CM-i.MX31B-AF |i.MX31L 64MB 32bit 32MB NOR Flash only | not possible no | not possible no no| yes| MC13783 | not possible

CM-i.MX31C-AA |i.MX31 128MB 32bit 32MB NOR Flash; 16MB PSRAM 8MB | 128MB LAN9211 yes| yes| yes|MC13783 400 pin

CM-i.MX31C-AC [i.MX31L 64MB 32bit no 8MB | 128MB LAN9210| vyes| yes| yes|MC13783 400 pin

CM-i.MX31C-AE (i.MX31 128MB 32bit 32MB NOR Flash only 8MB no LAN9211 yes| vyes| yes|MC13783 400 pin
Table 14-1: Most common mounting options

For standard mounting see Error! Reference source not found..
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14.2 Order Code

Please contact Bluetechnix for detailed ordering information.
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15 Anomalies

For the latest up-to-date information about this product, please consult the product homepage:
www.bluetechnix.com/goto/cm-i.mx31c

15.1 Erratum 1: SOM might hang when ehci-hcd driver is loaded

Description If specific input data is presented to the module and the reset line is
currently active, loading the driver fails and the module seems to hang.
This issue occurs infrequently (~ 1% of the time) and is not
reproducible.

Date April, 2009

Affects All'i.MX31 Core Modules including (but not limited to) revision 1.2.1.
Status Issue confirmed and resolved.

Workaround Hardware workaround is needed. Please contact Bluetechnix.

15.2 Erratum 2: SOM might hang when ehci-hcd driver is loaded and USB Host 2 is used
Description If specific input data is presented to the module during reset and USB

Host 2 was selected in the kernel configuration the module might lock

up when loading the ehci-hcd driver. This issue occurs infrequently and

is not reproducible.

Date July, 2009

Affects All'i.MX31 Core Modules including (but not limited to) revision 1.2.1.

Status Issue confirmed.

Workaround If your module was exchanged by Bluetechnix due to Erratum 1,
deselect USB Host 2 in the Kernel Configuration and only use the USB
OTG port.
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16 Product Changes

For the latest information regarding product changes, please consult the product homepage:
www.bluetechnix.com/goto/cm-i.mx31c.

Version Changes |

V1.3 USBOTG Transceiver Workaround for ISP1507 bug.
Onboard clock routing changed for better signal quality.

V1.2 Fixed RTC power consumption, removed some mount options, moved some
component for more space between the components. (e.g. NAND flash)

Vi1 Fixed Bugs on Footprint and Level Shifter, new pinout

Table 16-1: Product Changes
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17 Production Report

17.1 CM-i.MX31C(100-1203)

Version Component Type

V1.1.2-V1.1.3 Processor Silicon Rev. 1.2
MC13783 MC13783VK
NAND Flash Micron MT29F1G

Vi1.1.1 Processor Silicon Rev. 1.1
MC13783 MC13783VK
NAND Flash ST NANDO01G-B2B

Table 17-1: Production Report CM-i.MX31

17.2 CM-i.MX31B (100-1203)

Version Component Type

V1.1.2-V1.1.3 Processor Silicon Rev. 1.2
MC13783 MC13783VK
NAND Flash Micron MT29F1G

V1.1.1 Processor Silicon Rev. 1.1
MC13783 MC13783VK
NAND Flash ST NAND01G-B2B

Table 17-2: Production Report CM-i.MX31
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18

Document Revision History

Version Date

oo O

PN WU

2010-07-13
2008-07-22
2008-12-05
2008-11-05

2008-08-12
2008-08-11

2008-08-05
2008-02-20
2008-02-11
2007-10-07
2007-10-02
2007-09-28
2007-08-16

Document Revision

Changed ordering information

Errata added

Mounting options

Fixed some errors in the pin descriptions

(USB2, MCU2_0..3, P_CHARGER, P_Sw2, BT_MO0D?2..3)
Fix up tables

English checked for grammar and spelling, some parts re-phrased
for clarity.

Fix up and Cleaning up

Insert Solder and Packaging

Review Martin Hausner

Wording

Bug fixing

Several updates

Initial Version of the Hardware User Manual

Table 18-1: Revision History
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19 List of abbreviations

BGA  Ball Grid Array

UsB Universal Serial Bus

EMI External Memory Interface

CSPI Serial Peripheral Interface

SSI Synchronous Serial Interface

12C A Multi-master Serial Computer Bus

UART  Universal Asynchronous Receiver/Transmitter
USB OTG USB On-The-Go

USB LS/FS USB Low Speed / USB Full Speed

IrDA  Infrared Data Association

MMC/SD Multi Media Card/Secure Digital Card
PCMCIA/CF Personal Computer Memory Card Internacional Association/ Compact Flash
SIM Subscriber Identification Module

ATA Advanced Technology Attachment
SDRAM/DDR  Synchronous Dynamic Random Access Memory/Double Data Rate SDRAM
NANDF NAND Flash

PSRAM Pseudostatic RAM

SDMA Smart Direct Memory Access

PWM  Pulse-Width Modulation

WD Watchdog

RTC Real-Time Clock

GPIO  General Purpose Input/Output

RAM  Random Access Memory

ROM  Read-Only Memory

MPEG Moving Picture Experts Group

JTAG  Joint Test Action Group (IEEE 1149.1 Standard)

ETM Embedded Trace Macrocell (ARMs JTAG Extension)
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DVS Dynamic Voltage Scaling

RF Radio Frequency

ADC  Analog-Digital Converter or Asynchronous Display Controller

PLL Phase-Locked Loop

ov Over-Voltage

uv Under-Voltage

RST Reset

LCD Liquid Crystal Display
LED Light-Emitting Diode
MCP  Multi-Chip Product

FPGA Field-Programmable Gate Array
PDA  Personal Digital Assistant
POP Populate

DNP Do Not Populate
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