MPC8308-NSG

Reference Design Platform User’s Guide

MPC8308NSGUG
Rev. 1.0
04/2011

<&,

Z “freescale*

semiconductor

Preliminary--Subject to Change Without Notice



How to Reach Us:

Home Page:
www.freescale.com

Web Support:
http://www.freescale.com/support

USA/Europe or Locations Not Listed:
Freescale Semiconductor, Inc.
Technical Information Center, EL516
2100 East Elliot Road

Tempe, Arizona 85284
+1-800-521-6274 or

+1-480-768-2130
www.freescale.com/support

Europe, Middle East, and Africa:
Freescale Halbleiter Deutschland GmbH
Technical Information Center
Schatzbogen 7

81829 Muenchen, Germany

+44 1296 380 456 (English)

+46 8 52200080 (English)

+49 89 92103 559 (German)

+33 1 69 35 48 48 (French)
www.freescale.com/support

Japan:

Freescale Semiconductor Japan Ltd.
Headquarters

ARCO Tower 15F

1-8-1, Shimo-Meguro, Meguro-ku
Tokyo 153-0064

Japan

0120 191014 or

+81 3 54379125
support.japan@freescale.com

Asia/Pacific:

Freescale Semiconductor China Ltd.

Exchange Building 23F, No. 118 Jianguo Road
Chaoyang District, Beijing 100022, China

+86 010 5879 8000
support.asia@freescale.com

For Literature Requests Only:
Freescale Semiconductor
Literature Distribution Center
P.O. Box 5405

Denver, Colorado 80217
+1-800 441-2447 or
+1-303-675-2140

Fax: +1-303-675-2150

LDCForFreescaleSemiconductor@hibbertgroup.com

Document Number: MPC8308NSGUG
Rev. 1.0, 04/2011

Information in this document is provided solely to enable system and software implementers to use Freescale
Semiconductor products. There are no express or implied copyright licenses granted hereunder to design or
fabricate any integrated circuits or integrated circuits based on the information in this document.

Freescale Semiconductor reserves the right to make changes without further notice to any products herein.
Freescale Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products
for any particular purpose, nor does Freescale Semiconductor assume any liability arising out of the application
or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
consequential or incidental damages. “Typical” parameters that may be provided in Freescale Semiconductor
data sheets and/or specifications can and do vary in different applications and actual performance may vary over
time. All operating parameters, including “Typicals”, must be validated for each customer application by
customer’s technical experts. Freescale Semiconductor does not convey any license under its patent rights nor
the rights of others. Freescale Semiconductor products are not designed, intended, or authorized for use as
components in systems intended for surgical implant into the body, or other applications intended to support or
sustain life, or for any other application in which the failure of the Freescale Semiconductor product could create
a situation where personal injury or death may occur. Should Buyer purchase or use Freescale Semiconductor
products for any such unintended or unauthorized application, Buyer shall indemnify and hold Freescale
Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims,
costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of
personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Freescale Semiconductor was negligent regarding the design or manufacture of the part.

Federal Com tions Com Radio Frequency Interference Statement

This device complies with Part 15 of the FCC rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference and

(2) this device must accept any interference received, including interference that might cause undesired
operation. Changes or modifications to this equipment not expressly approved by Freescale could void the user’s
authority to operate the equipment. This equipment has been tested and found to comply with the limits for a
Class B digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates uses and can radiate
radio frequency energy and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference
by one or more of the following measures:

—Reorient or relocate the receiving antenna.
—Increase the separation between the equipment and receiver.
—Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

—Consult the dealer or an experienced radio/TV technician for help.

Reminding

1. The installed antennas must not be located in a manner that allows exposure of the general population at a
distance of less than 23cm.

2. Mount the antennas in a manner that prevents any personnel from entering the area within 23cm from the
central position of the antenna.

This device has been designed to operate with the attached antennas, and having a maximum gain of 2.5dBi.
Antennas not identical as that or having a gain greater than 2.5dBi are strictly prohibited for use with this
device. The required antenna impedance is 50 ohms.

To reduce potential radio interference to other users, the antenna type and its gain should be so chosen that the

equivalent isotropically radiated power (e.i.r.p.) is not more than that permitted for successful communication.

Freescale and the Freescale logo are trademarks or registered trademarks of Freescale
Semiconductor, Inc. in the U.S. and other countries. All other product or service names are the
property of their respective owners. The Power Architecture and Power.org word marks and the
Power and Power.org logos and related marks are trademarks and service marks licensed by
Power.org.

© Freescale Semiconductor, Inc., 2011. All rights reserved.

2 £

Z “freescale*

semiconductor

Preliminary--Subject to Change Without Notice



Contents

Paragraph
Number Title
About This Book
AUGIEIICE ..ot e e e r e e e
OTZANIZATION ...c..eeieeiierieeieeteeet ettt sttt
Suggested Reading........ccoevvieiiiiriieiieiiieieeee e
Related DOCUMENtAtION...........coovviuiiiiiieeeeieeieeeee e
Acronyms and AbDIeVIations ...........ccceerueeeiierienieenie e
Chapter 1
Introduction
1.1 OVEIVICW ... eeviieeeieee ettt e eeeeetre e e e e e e e eestbaeeeeeeeeeesesasaaeeeeeeeeesenanes
1.2 FRatUICS ..o
Chapter 2
MPC8308-NSG Board
2.1 Board-Level FUNCHONS .......cccuviiiiiiiiiieeieee e
2.1.1 Reset and Reset Configurations...........cceecveeeeveeeiieeseieeseieceiee e
2.1.2 External INterrupts .......cocveeiiieriieieieecee e
2.1.3 Clock DiStriDULION. ......eiiiiiieieeeeiieie e et
2.14 DDR2 SDRAM Controller ........ooovvuvvvieeiiiiiiiiiieieeeee e
2.1.5 Local Bus Controller...........vvviiiiiiiiiiiiiieeie e
2.1.6 FIaSh MEMOTY .....ooouiiiiiiciiieiieeie ettt et ees
2.1.7 T2C e
2.1.8 PCI Express Interface (Mini PCI-E).......ccccoooiiiiiiiiiiiie
2.1.9 10/100/1000 BaseT Interface..........ccoovvveeeevveeeeieiieeeeecieeeeeeiveeeeens
2.1.10 UART POt e
2.1.11 USB 2.0 INTEITACE ..ot
2.1.12 718D MOAUIC.....c.eeieiiiiiieiieceeee et
2.1.13 COP/ITAG POTt oo
2.1.14 GPIOS. ... et
2.2 MPCB8308-NSG ASSEMDIY......cccoiiiiiiiiaiiiiieeieeiece e
2.3 (00031111101 (o) 4 S
2.3.1 MPCB8308 COP CONNECLOT.......ccoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn
232 UART CONNECLOT .....ccoiiiiiirieeiieeeeeeeieieeeee et eeearrree e e
233 Zigbee Module JTAG Connector..........cccveeeeuveeecieeeniieenieeeevee e
234 POWET CONNECLOT.......ccciviieiiee ettt
2.4 LEDS ..ottt etaa e
24.1 Power-on LED ..o
242 Programmable LEDS..........ccccooviiiiiiiiiiieiecceeeeee e

MPC8308-NSG, Rev. 1.0

Page
Number

Freescale Semiconductor
Preliminary--Subject to Change Without Notice

il



Contents

Paragraph Page
Number Title Number
243 BHhernet LEDIS. .. oo 2-15
244 USB LEDS ..o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaeaaeaaaaaaaaaaaans 2-15
2.5 MPC8308-NSG Board Configuration ............ccceecueevuierieeniienieeiieniie et esiee e eieeeve e 2-15
2.5.1 Reset Configuration WOTd ..........cceeeiiiiiiiiiieiiecieeeeee et e 2-16
252 POWET SUPPLY .ttt 2-19
253 Chip-Select Assignments and Memory Map ........ccceevveeciienieeiiienieeieeieeeee e 2-19
2.6 Electric CRaraCteriStICS .oeeeeeeeeeieeeeeee e, 2-20
2.7 MECRANICAL DIALA ..o et e e e e e e e e e e e e e e e e e e e e aaaeeeeas 2-21

Chapter 3

Board Bootup

3.1 Board JUMPer SEttNGS ........eoeeiiiiiiieeie e 3-2
32 EXEEINAL CONMECTIONS vttt ettt e et e e e e e et e e e e e e e e e e e eeeeeeeeeeaenaaaaaeeeeeraans 3-3

Chapter 4

Zigbee Module

4.1 Features of Zigbee ModUIE ...........cooiiiiiiiiiiiiiicee e 4-1
4.2 Communication Interface and JTAG POrt....cooe oo oeeeeeeeeeeeeeeeeeeeee e e eeeeeaea 4-1

Chapter 5

Wi-Fi Card
5.1 Electric Specifications of Wi-Fi Card...........ccocooiiiiniiiiiiiniiiiceceeesecee 5-1
MPC8308-NSG, Rev. 1.0

iv Freescale Semiconductor

Preliminary--Subject to Change Without Notice



Figures

Figure Page
Number Title Number
1-1 MPC8308-NSG Board Block Diagram............ccceeeviiieiiiiieiiieeciie et 1-3
2-1 Reset Circuitry of the MPC8308-NSG Board..........cccieeiiiiiiiiiiiiieieeeeeeee e 2-2
2-2 MPC8308-NSG Clock Distribution Diagram ............ccceecveeviierieeiienienieeieeeieereeseeeve e e 2-3
2-3 DDR2 SDRAM CONNECHON. ....uvvviiiieeiieieiiiieiiieeeeeeeieiitieeeeeeeesessssbeteeeeeesssssssaraeseessssssssreseeees 2-5
2-4 L0CAl BUS CONNECLIONS .....uvviiiieiiiieeeeiiieeeeeteeeeeetee e eeeteeeeeeetaeeeeeeaaeeeeeeaseeeeeeeareeeeeeaseeeeeenareeeas 2-6
2-5 Mini PCI-E CONNECLION ....ccoooiiiiiiiiiiiiiiee ettt eeettae e e e e e e esaaaaeeeeeeeesenasannees 2-7
2-6 RGMII Interface Connection for 10/100/1000 BaseT Ethernet..........ccccccoovvvvvvivieeiiiiviinnnnenn. 2-8
2-7 UART Debug Port CONNECION ......eeuiieiieiieiiieiieeieeieeeieeiteseve et esieeeseessaesseeseessneenseesnseens 2-8
2-8 USB POTt CONMNECTIONS ...vvvveiiiieiiiiiiiieiieeeeeeeeecieeeeeeeeeeeettareeeeeeeeseesaaaeeeeesseeeesnssarreeeseeeeeenareeees 2-9
2-9 Connecting the MPC8308-NSG Board to a USB Emulator .........cc.ccoceeveniininiiniincnicnene 2-10
2-10 MPCB8308-NSG Board COP CONNECLOT..........cccoiuiieeeeiiriieeeeireeeeecieeeeeeeieeeeeeeaeeeeeeeaeeeeeennes 2-10
2-11 MPCB308-NSG TOP VIEW ..eeeviieiieeiiieiieeiieeieeete et siteeteesieeebeeseeesbaesseeesseeseessseesseesssesnseas 2-12
2-12 LED Indicators on the Front Panel of MPC8308-NSG .......ccoovvviiiviiiiiiiiiiiiiieeeeeee e 2-15
2-13 Reset Configuration Word Low (RCWL) Bit Settings ........cccccceevvieiiienieeiiienieeieeieeeeeenenn 2-16
2-14 Reset Configuration Word High (RCWH) Bit Settings ..........ccceecvieviiiiiienieniicieeieeeeeee. 2-16
2-15 Dimensions of the MPC8308-NSG BOard............cooovvuiviiiiiiiiiiiiiiieeieee et 2-21
3-1 Jumpers on MPC8308-NSG TOP VIEW ......eevuiieiiiiiieiieiie ettt ettt ettt sve e sae e eee 3-2
3-2 EXternal CONMNECIONS ......ccuvviiiieiiiieeeeieee e eetee e ettt e e et e e e e et e e e e eaaeeeeeeaaeeeeeenaseeeeeareeeas 3-3
4-1 Zigbee Module CONNECLION.........cocuiiiiiieiirtieterit ettt sttt ettt et e b 4-2
4-2 Zigbee Module JTAG CONNECLOT .......ccvieiieeiieiieeiteeteeeie et estteereesttesaeensaessaeeseesesesnseesaneenne 4-2
MPC8308-NSG, Rev. 1.0
Freescale Semiconductor v

Preliminary--Subject to Change Without Notice



N

Figures

Figure Page
Number Title Number

MPC8308-NSG, Rev. 1.0

vi Freescale Semiconductor
Preliminary--Subject to Change Without Notice



Table Page
Number Title Number
1 Acronyms and Abbreviated TeIMS........ccuieiiiieiiieeiiieeieecte e e et e et e e sreeeseaeesanee e X
2-1 CLOCK DASHIIDULION ...ttt ettt ettt ettt st sbe et e b nees 2-4
2-2 Flash Memory Chip Selects and Boot ROM ..........cccciiiiiiiiiiiiiiiieieeceeeieeee et 2-6
2-3 Zigbee Module Interface SEleCtion ...........coceevuiriiriiiiiriinicicceecc e 2-9
2-4 SICRH Bt SETHNES ...eevveeiieeiieeiieriie ettt ettt ettt et e eteesteeseteeseessbeesseesaaeenseesseesnseenseeenne 2-10
2-5 Lists of Connectors, Jumpers, Switches, and LEDS .........ccccccooviiiiiiiiniiiiniieee e 2-12
2-6 COP Connector Pin ASSIZNMENLS .....co.eeruirieriiriiniienieeteniterie ettt ettt esee b eee e nee 2-13
2-7 UART CONNECLOT PINS ...ttt sttt ettt st sttt sbe e 2-14
2-8 Zigbee Module JTAG Connector Pin ASSIZNMENtS........cc.cccvveriieriieniienieeiienieeieeseeeveeees 2-14
2-9 RCWL Bit DESCIIPIONS ..c..veuiiiieiieniieieeieeieete ettt ettt sttt et et saeenesanens 2-16
2-10 RCWH Bit DESCIIPLIONS. ...cuvieeiiieiieeiieiieeiiesieeeteesite et esteesteesteessseessaesnseeseessseenseesnseeseessnas 2-17
2-11 Example Memory Map, Local Access Window, and Chip-Select Assignments .................. 2-20
2-12 MPC8308-NSG Board CharacteriStiCs .......ccueeerurreeiuieeriieeieieeeireeesiieeereeesreeensseessnseesseeessns 2-20
3-1 Default JUMPET SETHNES ...ccvieiiiieiieiie ettt ettt et eae b e e ssaeeeaeeaee e 3-3
4-1 Communication Interface SeleCtion............coooueriiiiiienieiieeee e 4-2
4-2 Zigbee Module on-board Flash Erase Mode...........ccoceeiiiiiiiiiiiniieieeeee e 4-2
5-1 Electric Specifications of WPER-120GN ........cccooiiiiiiiiiiieiieieeieee et 5-1
MPC8308-NSG, Rev. 1.0
Freescale Semiconductor vii

Preliminary--Subject to Change Without Notice



N

Tables

Table Page
Number Title Number

MPC8308-NSG, Rev. 1.0

viii Freescale Semiconductor
Preliminary--Subject to Change Without Notice



About This Book

About This Book

This document presents system architecture, board-level functions, and external connections for the
MPC8308-NSG board. It provides guidance of how to operate this product, making it easy for the user to
connect with the outside world.

Audience

It is assumed that the reader understands operating systems, microprocessor system design, and the basic
principles of RISC processing.

Organization

Following is a summary and a brief description of the major parts of this user’s guide:

» Chapter 1, Introduction, provides a high-level description of features and block diagram of the
MPC8308-NSG board.

* Chapter 2, MPC8308-NSG Board, describes the board in terms of its hardware: board-level
functions, connectors, configurations, and board mechanical data.

» Chapter 3, Board Bootup, describes the board settings and physical connections needed to boot the
MPC8308-NSG board.

* Chapter 4, Zigbee Module, describes the Zigbee module used in the product
» Chapter 5, Wi-Fi Card, introduces the Wi-Fi card used in the product.

Suggested Reading

This section lists additional reading that provides background for the information in this manual as well as
general information about the architecture.

Related Documentation

The following sources were referenced to produce this book:
*  MPC8308 PowerQUICC™[I Pro Integrated Host Processor Reference Manual (MPC8308RM)

*  MPC8308 PowerQUICC™ [I Pro Integrated Host Processor Hardware Specifications
(MPCS8308EC)

*  Hardware and Layout Design Considerations for DDR Memory Interfaces (AN2582)

Acronyms and Abbreviations

Table i contains acronyms and abbreviations used in this document.

Table i. Acronyms and Abbreviated Terms

Term Meaning

CPU Central Processing Unit

DDR2 SDRAM | Double-Data-Rate Two Synchronous Dynamic Random Access Memory

MPC8308-NSG, Rev. 1.0
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About This Book

Table i. Acronyms and Abbreviated Terms (continued)

Term Meaning
NOR Flash | Nor Gate Flash
eTSEC Enhanced Three-Speed Ethernet Controller
RGMIIL Reduced Gigabit Media Independent Interface
WAN Wide Area Network
LAN Local Area Network
USB Univeral Serial Bus
ULPI USB Low-Pin Count Interface
PCI-E Peripheral Component Interconnect Express (Computer Bus)
SDHC Secure Digital High Capacity (SD 2.0 Memory Card)
1’C Inter-Integrated Circuit (Computer Bus)
EEPROM Electrically Erasable Programmable Read-Only Memory
JTAG Joint Test Action Group
UART Universal asynchronous receiver/transmitter
GPIO General-purpose 1/O

MPC8308-NSG, Rev. 1.0
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Chapter 1
Introduction
This chapter presents the features and block diagram for the MPC8308-NSG board.

This document is organized as follows:
» Section 1.1, Overview. This section gives a brief introduction of MPC8308-NSG board.
* Section 1.2, Features. This section presents the main features of MPC8308-NSG board.

1.1 Overview

The MPC8308-NSG is a reference design based on the MPC8308 PowerQUICC™II Pro processor. It
supports applications of Wi-Fi Router, DMS (Digital Media Server), or Office in BOX, etc. The
documentation for manufacturing the MPC8308-NSG—including schematic, Gerber files, reference
software, Bill Of Material (BOM)—is on the product CD. With the documentation, original equipment
manufacturers (OEMs) and original design manufacturers (ODMs) can accelerate the development
process and speed time-to-market for their real product.

1.2 Features
This section presents the features, specification, and block diagram of the MPC8308-NSG board.

The features are as follows:

« CPU
— Freescale MPC8308 up to 400 MHz
*  Power

— 12 V DC input
*  Memory subsystem
— On-board 128-MByte DDR2 unbuffered SDRAM
— 8-MByte NOR Flash
— 32-MByte NAND Flash
— 256Kbit EEPROM
* 10/100/1000 BaseT Ethernet ports

— eTSECI1: RGMII interface: WAN, 1 x 10/100/1000 BaseT with RJ-45 interface, using
Atheros™ AR8035 single port 10/100/1000 BaseT PHY

— eTSEC2: RGMII interface: LAN, 1 x 10/100/1000 BaseT with RJ-45 interface, using
Atheros™ AR8035 single port 10/100/1000 BaseT PHY

» USB 2.0 Host

MPC8308-NSG, Rev. 1.0
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— ULPI interface: 2x USB 2.0 Type A Receptacle interface, using SMSC™ USB3300 Hi-Speed
USB PHY and Genesys Logic’s GL850A USB 2.0 HUB Controller with 4 downstream ports

PCI Express

— One mini PCI Express Connector supports half size mini PCle card
SDHC

— One SD/MMC Card Connector

I°C

— ATMEL AT88SCO0104CA Secure EEPROM on I°C1

— mini PCI Express connector on 1°C1

— ST M2456 256Kbit EEPROM on [>C2

— Zigbee Module on 12C2

UART

— UARTI: 3-pin serial connector for 2-wire (RxD, TxD)

— UART2: communication interface between MPC8308 and Zigbee module
Board Connectors

— One DC power jack

— JTAG / COP for MPC8308 debugging

— JTAG for Zigbee module development tool

6-layer PCB (4 layers signals and separate power and ground layers)
Certification

— FCC

— Lead-Free (RoHS)

MPC8308-NSG, Rev. 1.0
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Introduction

Figure 1-1 shows the MPC8308-NSG board block diagram.
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Figure 1-1. MPC8308-NSG Board Block Diagram
MPC8308-NSG, Rev. 1.0
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Chapter 2
MPC8308-NSG Board

This chapter presents the board-level functions, specifications, and mechanical data for the
MPC8308-NSG board.

This document is organized as follows:

Section 2.1, Board-Level Functions. This section includes reset, interrupts, clock distribution, and
interface specification description.

Section 2.2, MPC8308-NSG Assembly. This section shows top view of MPC8308-NSG board.
Section 2.3, Connectors, describes pin assignment of all connectors on the board.
Section 2.4, LEDs, shows LED indicators on the front panel.

Section 2.5, MPC8308-NSG Board Configuration, describes the operational mode and
configuration options of the MPC8308-NSG board.

Section 2.6, Electric Characteristics, lists the electric characteristics of the MPC8308-NSG board.
Section 2.7, Mechanical Data, shows MPC8308-NSG board dimensions.

2.1 Board-Level Functions
The board-level functions discussed in this section are reset, interrupts, clock distribution, and interface
specification.
MPC8308-NSG, Rev. 1.0
Freescale Semiconductor 2-1
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MPC8308-NSG Board

2.1.1 Reset and Reset Configurations

The MPC8308-NSG reset module generates a single reset to reset the MPC8308 and other peripherals on
the board. The reset unit provides power-on reset, hard reset, and soft reset signals in compliance with the
MPCB8308 hardware specification. Figure 2-1 shows the reset circuitry.

SRESET from COP SRESET to MPC8308 o
HRESET from COP MPC8308 HRESET
10/100/1000 PHY
Mini PCI-E o
TRST from COP

\J

TRST to MPC8308

Y

PORESET to MPC8308
L MAX811

Y

FLASH

Y

MPC8308 GPIO9 —

< H B
Push Button

GND

Figure 2-1. Reset Circuitry of the MPC8308-NSG Board

» The COP/JTAG port or the MPC8308 generates the signal for hard reset.

» The COP/JTAG port reset provides convenient hard-reset capability for a COP/JTAG controller.
The RESET line is available at the COP/JTAG port connector. The COP/JTAG controller can
directly generate the hard-reset signal by asserting this line low.

* The Maxim MAXS811 device generates the power-on reset. When 3.3 V is ready, the MAXS811
internal timeout guarantees a minimum reset active time of 140 ms before PORESET is
de-asserted. This circuitry guarantees a 140 ms PORESET pulse width after 3.3 V reaches the right
voltage level, and this meets the specification of the PORESET input of MPC8308.

» The Push Button reset interfaces GPIO9 of MPC8308 with a debounce capability to produce a
manual reset controlled by software.

» The COP/JTAG port also generates the soft reset for the system. Assertion of SRESET causes the
MPC8308 to abort all current internal and external transactions and set most registers to their
default values.

MPC8308-NSG, Rev. 1.0
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MPC8308-NSG Board

2.1.2 External Interrupts
No external interrupt signals are used on MPC8308-NSG board.

2.1.3 Clock Distribution
Figure 2-2 and Table 2-1 show the clock distribution on the MPC8308-NSG board.

33.333 MHz
[ON[®
CLKIN
Y
24 MHz
Crystal
UsB3300 | usecik | | €% | System
PLL
H I I USB PHY PLL
I I local bus
GND GND 60 MHz | Clock | upto66MHz
USB Divider Local Bus CLK
MCKx
25MHz ——— ARB035 I29MHe | rsECt DDR
Crystal GbE PHY > Clock | MCKx
Divider L up to 133 MHz
DDR2 SDRAM
> (DDR266)
25MHz —— AR8035 125 MHz | eTSEC2
Crystal —[ GbE PHY
4&- eSHDC
100 MHz
SerDes
MPC8308 /
M| M
2l
12 MHz ‘:‘ g
Crystal 23|
rystal E 2
GL850A ~' la
wn 2
USB HUB
H 2SMHy .= PI6C557-03 PCIECLK o1 100 My
‘—— PCIE_CLK o
I I Crystal Clock Generator > Mini PCl-e
GND GND
Figure 2-2. MPC8308-NSG Clock Distribution Diagram
MPC8308-NSG, Rev. 1.0
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MPC8308-NSG Board

Table 2-1. Clock Distribution

Clock Frequency Module Generated by Description
33.333 MHz MPC8308 CLKIN 33.333 MHz oscillator The MPC8308 uses CLKIN as the reference clock to
system PLL. From the power-on reset configuration,
the internal PLL generates the CSB clock, which is
fed to the e300 core PLL for generating the e300 core
clock. The internal PLL also generates DDR clock
for DDR controller and LBC clock for local bus.
125 MHz MPC8308 eTSEC AR8035 The gigabit Ethernet PHY (AR8035) provides a
125-MHZ clock for eTSEC operation.
133 MHz DDR2 SDRAM MPC8308 The DDR memory controller operates at twice the
frequency of CSB clock.
66 MHz Local Bus MPC8308 The local bus memory controller operates with a
frequency equal to CSB clock.
25 MHz GBE PHY (ARS8035) 25 MHz Crystal The 25 MHz crystal generates the clock for GbE
PHY.
60 MHz MPC8308 USB USB3300 USB PHY 60 MHz reference clock for MPC8308 USB module.
24 MHz USB PHY (USB3300) 24 MHz crystal
12 MHz USB HUB Controller (GL850A) | 12 MHz crystal
100 MHz SerDes Interface 25 MHz crystal and 100 MHz for SerDes reference clock.
PI6C557-03 clock
generator
100 MHz Mini PCI-e Interface 25 MHz crystal and 100 MHz for Mini PCI-e card reference clock.
PI6C557-03 clock
generator
25/50 MHz SD/MMC Interface MPC8308 Reference clock for SD/MMC card.
2.14 DDR2 SDRAM Controller

MPC8308 uses DDR2 SDRAM as the system memory. The DDR2 interface uses the SSTL2
driver/receiver and 1.8 V power. A VREF 1.8V/2 is needed for all SSTL2 receivers in the DDR2 interface.
For details on DDR timing design and termination, refer to the Freescale application note entitled

MPC8308-NSG, Rev. 1.0
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Hardware and Layout Design Considerations for DDR Memory Interfaces (AN2582). Figure 2-3 shows
the DDR SDRAM controller connection.

2.15

MPC8308

DDR2
SDRAM

Controller

Local Bus Controller

~_DQI[0:31] DQ[0:15]
DM]J0:3] . DMJ0,1]
DQSJ[0:3] . DQSJ[0,1] DDR2
Vref
A[0:12], BA[0:2],CTRL SDRAM
- > 512Mb(X16)
MCK1
pair
-
DQ[16:31] DDR2
DM[2,3] | SDRAM | Vref
DQS[2,3] 512Mb(X16)
MCK]1:2] pairs . MCK?2 pair
1.8 V Input
Vief 0.9 V Vref Vief
- Generator

Figure 2-3. DDR2 SDRAM Connection

The MPC8308 local bus controller has non-multiplexed 16-bit LD[0—15] data bus and 26-bit LA[0-25]
address bus. The local bus speed is up to 66 MHz. The local bus drives one 8MB NOR Flash menory and

one 32MB NAND Flash on the MPC8308-NSG board.

MPC8308-NSG, Rev. 1.0
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Figure 2-4 shows the block diagram and connections for the local bus.

2.1.6

MPC8308
Local Bus
Controller

LCSO
LCS1

LD[0:15]
LA[0:25]

Control Signals

LD[0:15]
_ LA[3:24]

«—p————>|D[15:0]

€S0 NOR Flash (16-bit)
—>

&3} NOR_CS _ |-

CS1 CS lcE

#—rControl

>| A[21:0]

NAND Flash (8-bit)

>Control

LT vorz:o)
NAND _
CS Sl cE

NOR_CS/NAND_CS can be either CSO or CS1
depending on J11 setting. See Table 2-2.

Figure 2-4. Local Bus Connections

Flash Memory

MPC8308-NSG provides 8Mbytes NOR Flash memory using general-purpose chip-select machine

(GPCM). The NOR Flash is 16-bit port size in the system. One 32Mbytes 8-bit NAND Flash also connects
to the local bus using NAND Flash control machine (FCM). The CS0, CS1 settings for NOR, NAND Flash
and boot memory selecting is shown in below Table 2-2.

Table 2-2. Flash Memory Chip Selects and Boot ROM

2.1.7

J11 J6 J5 Description
Pin 1 & 3 short Pin 2 & 3 short Open NOR Flash CS0, NAND Flash CS1
Pin 2 & 4 short Booting from NOR Flash.
Pin 1 & 2 short Pin 2 & 3 short Short NAND Flash CS0, NOR Flash CS1
Pin 3 & 4 short Booting from NAND Flash.
Pin 1 & 3 short Pin 1& 2 short Open NOR Flash CS0, NAND Flash CS1
Pin 2 & 4 short For CodeWarrior Operation

1*C

The MPC8308 has two I2C interfaces. On the MPC8308-NSG board, the MPC8308 serves as I2C master
for both I°C buses (I2C1 and 12C2). I2C1 is connected to the following:

MPC8308-NSG, Rev. 1.0
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e Secure EEPROM AT88SC0104CA
* mini PCI-E socket

12C2 is connected to the following:
» Serial EEPROM M24256 at address 0x50
» Zigbee module 0x00

2.1.8 PCI Express Interface (Mini PCI-E)

MPC8308 supports one PCI Express (PCI-E) interface. It is connected to one mini PCI-E connector as
shown in Figure 2-5. It requires a 100-MHz reference clock, which is provided by the clock generator.

P3

[ ]

MPC8308

Mini PCI-E
SerDes Lane | < ——

Figure 2-5. Mini PCI-E Connection

2.1.9 10/100/1000 BaseT Interface

On the MPC8308-NSG board, eTSEC1 and eTSEC2 use RGMII mode. The eTSEC1 and eTSEC2 drive
two on-board 10/100/1000 PHY's (Atheros AR8035), respectively. The I/O voltage is set to 2.5 V RGMIL.
The RGMII (1000 BaseT) is a source synchronous bus. For a transmit bus connection, it is synchronous

to GTX CLK from the eTSEC module. The receive bus connection is synchronous to RX CLK generated

MPC8308-NSG, Rev. 1.0
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from the PHY device. The MPC8308 MII management interface also connects to the RR8035. Figure 2-6
shows the connection between the MPC8308 eTSEC1 and eTSEC2 to the AR8035.

MPC8308 PHY addr = 0x00
AR8035
eTSECI
___ RGMII interface
< Pl
EC_MDIO |« MDIO B N = RJ-45
EC_MDC ARV MDC < > <= (WAN)
LVDDI 4?
¢TSEC2 PHY addr = 0x01
_ RGMIT interface AR8035
P2
25V
j) L = RJ-45
LVDD2 > MDIO T = (LAN)
»| MDC

Figure 2-6. RGMII Interface Connection for 10/100/1000 BaseT Ethernet

2.1.10 UART Port

Figure 2-7 illustrates the serial port connection using a SP3232 3.3 V RS-232 driver to interface with a
3-pin right angle header available on the chassis. This serial connection runs at up to 115.2 Kbps.

SP3232
UART1 Il
RXD |= DO RX RXD 3
RS-232
MPC8308 DO RX D 21 Serial Port

TXD > DI TX |/
DI TX

Figure 2-7. UART Debug Port Connection

2.1.11 USB 2.0 Interface

The MPCS8308 has a internal USB modules (dual-role (DR) module). On the MPC8308-NSG board, it
connects to the USB PHY (USB3300) through the 8-bit UTMI low-pin-count interface (ULPI). The
USB3300 connects to one USB 2.0 HUB Controller GL850A with 4 downstream ports. Port 3 and 4 of the

MPC8308-NSG, Rev. 1.0
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USB HUB serve as USB host interfaces with USB Type A Receptacle. Figure 2-8 shows the connection

5V
VBUS—F

1D

L

of USB.
MPC8308
USB3300
ULPI_D[7:0] | >| D[7:0]
ULPI DIR < DIR
ULPI _STP > STP
ULPI_NXT |- NXT
ULPI CLK [< CLKOUT
DM;
DP
2.1.12  Zigbee Module

5V
T
J3BOTTOM

USB_TYPE A RECEPTACLE

GLB850A

DM
DM3 Bp
DP3

5V
T
B%O DM4 DM 13 TOP

DP4 DP

Figure 2-8. USB Port Connections

Zigbee Module ZFSM-201-2 from CEL is populated on the board. It is based on the Freescale™ chip
MC13226V. UART?2 or I12C2 of MPC8308 can be the interfaces for data exchange between MPC8308 and
Zigbee Module. Header J8 selects which interface is used as shown in Table 2-3:

Table 2-3. Zigbee Module Interface Selection

2.1.13

J8

Description

Open

12C interface is active, and UART is disabled

Short

UART interface is active, and 12C is disabled (default)

COP/JTAG Port

The common on-chip processor (COP) is part of the MPC8308 JTAG module and is implemented as a set
of additional instructions and logic. This port can connect to a dedicated emulator for extensive system
debugging. Several third-party emulators in the market can connect to the host computer through the

MPC8308-NSG, Rev. 1.0
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Ethernet port, USB port, parallel port, RS-232, etc. Figure 2-9 shows a typical setup using a USB port
emulator.

]n

USB
Emulator

MPC8308-NSG

Figure 2-9. Connecting the MPC8308-NSG Board to a USB Emulator

The 16-pin generic header connector J7 carries the COP/JTAG signals and the additional signals for

MPCB8308 system debugging. Figure 2-10 shows the connector pinout.
1

TDO|> M || O| GND
TDI |O||O| TRST
Pull-up OO/ Pull-up

TCK |OfO]| NC
TMS |(O|O| NC
SRESET |[O| 0| NC
HRESET |0 0| N

CKSTP_ OUT |O|O| GND

Figure 2-10. MPC8308-NSG Board COP Connector

2.1.14  GPIOs

MPC8308-NSG board uses GPIOs mutiplexed with IEEE1588 and GTM signals. System I/O
Configuration Register High (SICRH) controls the multiplexing of GPIOs and the position of the GPIOs.
The GPIO[0:15] of MPCS8308 is provided at two places. Table 2-4 shows how the SICRH register is set:

Table 2-4. SICRH Bit Settings

Group GPIO Multiplexed with SIBC;:H Value Description GPIO Used for

MPC8308-NSG, Rev. 1.0
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IEEE1588 B |GPIOl1 |TSEC2_TMR_RX_ESFD 16-17 11 Select GPIO pin functionality | Zigbee Reset, not
for this signal group. implemented yet
GPIO2 |TSEC2 TMR_TX ESFD Drive ERROR LED
GPIO3 |TSEC1_TMR RX ESFD Drive RUN LED
GPIO4 |TSEC1_TMR_TX ESFD Drive Wi-Fi LED
GTM GPIO9 |GIM1 _TOUT3 14-15 11 Select GPIO pin functionality | Manul Reset Button, not
for this signal group.. implemented by software
yet
GPIO10 |GTM1_TOUT4 Drive Zigbee LED, not
implemented yet
IEEE1588 A |GPIOl1 |TSEC_TMR_TRIGI 10-11 11 Select GPIO pin functionality |eTSEC1 GbE PHY INT
for this signal group.
GPIO12 | TSEC TMR_TRIG2 eTSEC2 GbE PHY INT
23 1 GPIO[0:15] provided in
function-3, selectable through
GTM, IEEE1588 A,
IEEE1588 B, and eTSEC2.

MPC8308-NSG, Rev. 1.0
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2.2 MPC8308-NSG Assembly
Figure 2-11 shows the MPC8308-NSG board top view, with the references of LEDs, jumpers, headers, and
switches.
[ ]
’J LL (1] | . \. .7 1. ‘7 ,
o N 1. HeooO o0 Heeoo ® : @
o o _ |* o :® ‘ge00 99 ge0e © 0 )
° L Joe® el 00 ool .‘ e @
SWI g1 J4 q i i i ;1:1:: I*
Reset  UART SD/MMC Socket P1 WAN P2 LAN .—u i . 12
12 V DC Input
J3 USB
BRLRRIRRRL N
_— — '
H H -
J5 3@
lJ—6' 7
MPC8308 MPC8308 COP Connector
_H_ 16
HHH = 5 0
m 'm
- TR
TR 1
e’ CAIEEIEINIEIIE
P3 ;!rnirﬁul ’L“uplrll\l‘h'*!"" - - ]
Mini PCLE : - - [ |
i PCl- [ !
= mm g Ul6
" T o 2 e B Zigbee Modul
[ I B ] igbee Module
N Zigbee Module JTAG mmmm
° . - =
1
.‘1-:'5—;7---.‘! pin] Y '—“!‘Illlllllllllllllsf
® DS% D6 D7 pD§ D9 DO DI D2 D3 @ '
) o - Om: W E: E: m; E m: EH: @
@ o L ﬂ" It |:- Il | | "|: " " -
® - =" " . .

Figure 2-11.

MPC8308-NSG Top View

CAUTION

Power down before mini PCI-e card insertion or removal.

Table 2-5 shows references and descriptions of LEDs, jumpers, headers, and switches.

Table 2-5. Lists of Connectors, Jumpers, Switches, and LEDs

Reference Description
Connectors
7 16-pin MPC8308 COP/JTAG connector
MPC8308-NSG, Rev. 1.0
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Table 2-5. Lists of Connectors, Jumpers, Switches, and LEDs (continued)

MPC8308-NSG Board

Reference Description
J12 20-pin Zigbee module JTAG connector
13 Dual USB Type A receptacles (for USB high-speed external device)
2 12 V DC power jack (external power adapter input)
n Serial port terminal connector (UART1) for MPC8308
P3 Mini PCI-E connector
P1 RJ-45 connector eTSEC1, WAN
P2 RJ-45 connector eTSEC2, LAN
J4 SD Card socket
Jumpers (Refer to Table 3-1)
Switches
SW1 System reset button. Resets the MPC8308-NSG board.
LEDs (See also Section 2.4, LEDs)
D5 3.3 V Active (Power is on if lit, and 3.3 V power is good.)
D6 Status LEDs controled by GPIOs of MPC8308
D7 D6: RUN (GPIO3)
D7: ERROR (GPIO2)
D8 Wi-Fi LED controlled by GP104 of MPC8308
D9 Zigbee LED controlled by Zigbee module
D10 D10: WAN
D11 D11: LAN
D12 Controlled by USB HUB GL850A
D13 D12: USBI
D13: USB2

2.3 Connectors

This section describes the MPC8308-NSG connectors and their pin assignments.

2.3.1

MPCS8308 COP Connector

The COP connector (J7) allows the user to connect a COP/JTAG-based debugger to the MPC8308-NSG

board for debugging. Table 2-6 lists the pin assignments of the COP connector.

Table 2-6. COP Connector Pin Assignments

Pin Signal Pin Signal
1 TDO 2 GND
3 TDI 4 TRST

MPC8308-NSG, Rev. 1.0
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Table 2-6. COP Connector Pin Assignments

Pin Signal Pin Signal
5 QREQ 6 VDD_SENSE
7 TCK 8 CHKSTOP_IN
9 TMS 10 NC
11 SRESET 12 NC
13 HRESET 14 NC
15 CHKSTOP_OUT 16 GND

2.3.2 UART Connector

Serial interface UART]1 is available at connector (J1) with pin assignments as shown in Table 2-7.

Table 2-7. UART Connector Pins

Pin Signal
1 TXD
2 GND
3 RXD

233 Zighee Module JTAG Connector

The 2x10 header J12 is JTAG connector for Zigbee module development tool. Table 2-8 lists the pin
assignments of the JTAG connector.

Table 2-8. Zigbee Module JTAG Connector Pin Assignments

Pin Signal Pin Signal
1 VTREF 2 VSUPPLY
3 TRST 4 GND
5 TDI 6 GND
7 T™S 8 GND
9 TCK 10 GND
11 RTCK 12 GND
13 TDO 14 GND
15 SRESET 16 GND
17 DBGRQ 18 GND
19 DBGACK 20 GND

MPC8308-NSG, Rev. 1.0
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234 Power Connector
J2 1s a DC jack for a 12 V power supply to the MPC8308-NSG board.

24 LEDs
Figure 2-12 shows 9 LED indicators on the front panel of MPC8308-NSG.

POWER RUN FRROR WIF ZIGRFFE WAN AN  USBY  USR2

Figure 2-12. LED Indicators on the Front Panel of MPC8308-NSG

24.1 Power-on LED
Yellow Power LED (D5) indicates the system is power-on if lit.

2.4.2 Programmable LEDs

RUN, ERROR, WIFI and ZIGBEE LEDs are all software controlled LEDs. GPIOs of MPC8308 and
Zigbee module drive these LEDs. Writing 0 turns on them, and writing 1 turns off them.

Green RUN LED (D6) and Red ERROR LED (D7) indicate the status of diagnostics for MPC8308-NSG
board. The RUN LED is lit when system goes through the diagnostics successfully (SW not implemented
yet). The ERROR LED is on if the system finds some problems during the diagnostics (SW not
implemented yet). GPIO3 drives LED RUN, and GPIO2 drives LED ERROR.

Blue Wi-Fi LED (D8) indicates whether the WiFi Card is inserted and activated (SW not implemented
yet). GP1IO4 controls this LED.

Blue Zigbee LED (D9) indicates whether the Zigbee module is activated. Zigbee module drives this LED.

243 Ethernet LEDs
Blue WAN LED (D10) indicates the link and activity of WAN (eTSECI)
Blue LAN LED (D11) indicates the link and activity of LAN (eTSEC2)

244 USB LEDs
Blue USB1 LED (D12) indicates if there is a USB device is working (USB connector BOTTOM)
Blue USB2 LED (D13) indicates if there is a USB device is working (USB connector TOP)

2.5 MPC8308-NSG Board Configuration

This section describes the operational mode and configuration options of the MPC8308-NSG board.

MPC8308-NSG, Rev. 1.0
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2.5.1 Reset Configuration Word

The reset configuration word (RCW) controls the clock ratios and other basic device functions, such as
boot location, TSEC modes, and endian mode. The reset configuration word is divided into reset
configuration word lower (RCWL) and reset configuration word higher (RCWH) and is loaded from the
local bus during the power-on or hard reset flow. On the MPC8308-NSG board, the RCW low-bit setting
is 0x4406 0000, and RCW high-bit setting is 0xA060 6C00.

The RCW is located at the lowest 64 bits of the boot Flash memory, which is 0OxFE0O 0000 on this board.
Figure 2-13 and Figure 2-14 show the RCW definitions.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Field |LBIUCM |DDRCM SVCOD SPMF — COREPLL
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Field —
Figure 2-13. Reset Configuration Word Low (RCWL) Bit Settings
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Field — COREDIS | BMS | BOOTSEQ |SWEN | ROMLOC RLEXT — | —
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Field TSECIM TSEC2M — TLE —
Figure 2-14. Reset Configuration Word High (RCWH) Bit Settings
Table 2-9. RCWL Bit Descriptions
Bits Name Meaning Description
0 LBIUCM Local bus memory | Local Bus Controller Clock : CSB_CLK
lc;):;reoller clock 0: Default ‘ ratio 1:1
Note: This bit should always be set to 0.
1 DDRCM DDR SDRAM DDR Controller Clock : CSB_CLK
rc?zrclll(o;yoczl(;ntroller 1: Default ‘ ratio 2:1
Note: This bit should always be set to 1.
2-3 SVCOD[0-1] System PLL VCO | 00 (Default) 2
division o1 1
10 8
11 Reserved
Note: For the frequency of operation for MPC8308, 00 si
the only applicable value of SVCOD.
MPC8308-NSG, Rev. 1.0
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Table 2-9. RCWL Bit Descriptions (continued)

Bits Name Meaning Description
4-7 SPMF[0-3] System PLL CSB_CLK : SYS_CLK_IN
multiplication factor 0000 Reserved
0001 Reserved
0010 2:1
0011 3:1
0100 (default) 4:1
0101 5:1
0110 6:1
0111-1111 Reserved, should not be set
8 — Reserved Should be cleared.
9-15 COREPLL Value coreclk: csb_clk VCO divider
[0-6] nn 0000 0 PLL bypassed PLL bypassed
11 nnnn n n/a n/a
000001 0 1:1 2
01 0001 0 1:1 4
100001 0 1:1 8
000001 1 1.5:1 2
010001 1 1.5:1 4
10 0001 1 1.5:1 8
0000100 2:1 2
01 0010 0: Default | 2:1 4
1000100 2:1 8
0000101 2.5:1 2
0100101 2.5:1 4
100010 1 2.5:1 8
000011 0 3:1 2
0100110 3:1 4
100011 0 3:1 8
16-31 — Reserved. Should be cleared.
Table 2-10. RCWH Bit Descriptions
Bits Name Meaning Detailed Description
0-3 — Reserved Should be cleared
4 COREDIS Core disable mode | 0: Default €300 enabled
1 €300 disabled

MPC8308-NSG, Rev. 1.0
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Table 2-10. RCWH Bit Descriptions (continued)

Bits Name Meaning Detailed Description
5 BMS Boot memory space | 0: Default 0x0000_0000-0x007F FFFF
1 0xFF80 0000-0xFFFF_FFFF
67 BOOTSEQ Boot sequencer 00: Default Boot sequencer is disabled
configuration - Ly
01 Boot sequencer load configuration from I“C in normal
1’C addressing mode.
10 Boot sequencer load configuration from I’C in
extended I>C addressing mode.
11 Reserved
8 SWEN Software watchdog | 0: Default Disabled
enable
1 Enabled
9-11 ROMLOC Boot ROM interface | 000 RLEXT=00: DDR SDRAM
location RLEXT=01: Reserved
001 RLEXT= 00: Reserved
RLEXT=01: Local bus NAND Flash, 8 bit smal page
ROM
010 Reserved
011 Reserved
100 Reserved
101 RLEXT=00: Local bus GPCM, 8 bits
RLEXT=01: Local bus NAND Flash, 8 bit large page
ROM
110: Default RLEXT= 00: Local bus GPCM, 16 bits
RLEXT=01: Reserved
111 Reserved
12-13 RLEXT Boot ROM location | 00: Default Legacy mode
extension
01 NAND Flash mode
10 Reserved
11 Reserved
14-15 — Reserved Should be cleared

MPC8308-NSG, Rev. 1.0
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Table 2-10. RCWH Bit Descriptions (continued)

Bits Name Meaning Detailed Description
16-18 TSECIM TSECI Mode 000 MII
001 Reserved
010 Reserved

011: Default RGMII

100 Reserved

101 Reserved

110 Reservedl

110 Reserved
19-21 TSEC2M TSEC2 Mode 000 MII

001 Reserved

010 Reserved

011: Default RGMII

100 Reserved
101 Reserved
110 Reserved
110 Reserved
22-27 — Reserved Should be cleared
28 TLE True little endian 0: Default Big-endian mode
1 True little endian mode
29-31 — Reserved Should be cleared

2.5.2 Power Supply

The MPCS8308 requires a 12 V power supply from the DC power jack for normal operation. Low voltage
5V,33V,25V,1.8V,1.5V and 1.0V are all generated from 12 V by switching regulators. The 1.0 V
power is for a CPU core. The 1.5 V is for mini PCI-E connector. The 1.8 V power is for the DDR
controller. The 5 V power is for USB interface. The 2.5 V is for RGMII interface.

2.5.3 Chip-Select Assignments and Memory Map

Table 2-11 shows an example memory map on the MPC8308 that is used for u-boot in the Flash memory.

MPC8308-NSG, Rev. 1.0
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Table 2-11. Example Memory Map, Local Access Window, and Chip-Select Assignments

Address Range Target Interface | Chip-Select Line Device Name Port Size (Bits)
0x0000_0000-0x07FF_FFFF DDR MCS0 DDR2 SDRAM (128 Mbyte) 32
0xA000 0000-0xAFFF_FFFF PCI-E Nil PCI-E memory space (256 Mbyte) —
0xB100_0000-0xB17F_FFFF PCI-E Nil PCI-E 1/O space (8 Mbyte) —
0xE000_0000-0xEOOF_FFFF Internal bus Nil IMMR (1 Mbyte) —
O0xFE00_0000-0xFE7F FFFF Local bus LCSO NOR Flash memory (8 Mbyte) 16
0xE060_0000-0xE060 7FFF Local bus LCS1 NAND Flash memory (32 Kbyte) 8

2.6 Electric Characteristics

Table 2-12 lists the electric characteristics of the MPC8308-NSG board.

Table 2-12. MPC8308-NSG Board Characteristics

Characteristics

Specifications

Power input:

120vDC 20A

Communication processor

MPC8308 running @ up to 400 MHz

Flash memory (local bus)
DDR SDRAM

8 Mbyte NOR Flash
32 Mbyte NAND Flash
128 Mbyte DDR2 SDRAM at DDR266

Operating temperature

0°C to 70°C (room temperature)

Storage temperature

-25°C to 85°C

Relative humidity 5% to 90% (noncondensing)
PCB dimensions:
Length 5748 mil
Width 4133 mil
Thickness 67 mil
MPC8308-NSG, Rev. 1.0
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2.7 Mechanical Data

Figure 2-15 shows the MPC8308-NSG dimensions (in inch). The board dimensions are 105 mm x
146 mm (4.133 inches x 5.748 inches).
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Figure 2-15. Dimensions of the MPC8308-NSG Board
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Chapter 3
Board Bootup
This chapter describes how to boot up the MPC8308-NSG board. The factory has preloaded a Flash image

onto the on-board Flash memory. Before powering up the board, set the on-board jumpers according to the
settings listed in Section 3.1, Board Jumper Settings.

This document is organized as follows:

» Section 3.1, Board Jumper Settings. This section shows default jumper settings for board bootup.

* Section 3.2, External Connections. This section illustrates all available external connections of the
MPC8308-NSG board.

CAUTION

Avoid touching areas of circuitry and connectors; static discharge can
damage circuits.

MPC8308-NSG, Rev. 1.0
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Board Bootup

3.1

Board Jumper Settings

Figure 3-1 shows jumpers on top of the MPC8308-NSG with red outlines at jumper designators J5, J6, J8,
J9,J10 and J11. A square pad indicates pin 1 of the part. Table 3-1 shows the default jumper settings.
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Figure 3-1. Jumpers on MPC8308-NSG Top View
Table 3-1. Default Jumper Settings
Reference Default Jumper Setting N \_/ ;j‘;‘:{ﬁ;‘;r Description
J5 X Jumper 1-2: boot from NAND Flash (small page). Default is no jumper.
J6 2-3 \/ Select the reset configuration source (RST-CFG-SRC) for the MPC8308.
Jumper 2-3 (default): 0000 Reset configuration word is loaded from
NOR Flash.
Jumper 1-2: 1011 Hard-coded option 3. Reset configuration word is
not loaded (for CodeWarrior connection).
MPC8308-NSG, Rev. 1.0
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Board Bootup

Table 3-1. Default Jumper Settings (continued)

Reference

Default Jumper Setting

\/ = Jumper
x = No Jumper

Description

I8

1-2

\/

Jumper 1-2 (default): active UART?2 to communicate with Zigbee module.
No Jumper: disable UART2 and active 1?C2 to communicate with Zigbee
module.

J9

J10

Select the Zigbee module on-board flash erase mode.

J9, J10 both no Jumpers (default): not erase the FLASH on Zigbee module
through the boot process

J9, J10 both Jumpers: erase the FLASH on Zigbee module through the
boot process

J11

1-3
24

< <

Jumper 1-3 & 2-4: NOR Flash CS0, NAND Flash CS1
Jumper 1-2 & 3-4: NAND Flash CS0, NOR Flash CS1

3.2 External Connections

Figure 3-2 shows the external connections.

(o)
N

—

SD/MMC  UART Reset |

Figure 3-2. External Connections

NOTE

Strong electromagnetic interference might disturb the normal function of

the product. If so, simply reset the product to resume normal operation by
following the steps in the software user guide. If normal function does not
return, please move the product to another location.

MPC8308-NSG, Rev. 1.0
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Chapter 4
Zigbee Module

This chapter introduces the specifications of CEL™ Zigbee module ZFSM-201-2 used on
MPC8308-NSG board.

ZFSM-201-2 Zigbee module is based on the Freescale '™ MC13226 transceiver platform. It is ideal for
remote sensing, AMR/AMI, home and building automation, industrial control, and security applications.
This document is organized as follows:

» Section 4.1, Features of Zigbee Module. This section lists features of the Zigbee module.

» Section 4.2, Communication Interface and JTAG Port. This section shows Zigbee module
connections

4.1 Features of Zigbee Module

» Powertful 32-bit ARM7TDMI based microprocessor, up to 26MHz
» Extensive on-board memory resources
— 128Kbyte serial FLASH memory (can be mirrored into RAM)
— 96Kbyte SRAM
— 80Kbyte ROM
* Up to 100mW output power
*  Miniature footprint: 1”7 x 1.4” (25.4 mm x 36.5 mm)
* Integrated PCB trace antenna
* 15 RF channels
* Over 4000 feet of range
* AES 128-bit encryption
* Low power consumption
 FCC, CE and IC certified
*  RoHS compliant

4.2 Communication Interface and JTAG Port

Both UART and I2C interfaces are connected to Zigbee module. The interfaces on MPC8308 chip are
UART?2 and I12C2. UART is the default data communication interface.

Figure 4-1 shows the Zigbee module connection.

MPC8308-NSG, Rev. 1.0
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Zigbee Module

UART2 UARTI
RXD | UART TXD
D >| RXD
MPC8308 Zigbee Module
OR (Selected by J8)
12C2 12C
12C2 SDA| < 12€ 12C_SDA
12C2_SCL > [2C SCL

Figure 4-1. Zigbee Module Connection

Table 4-1 shows how to change the communication interfaces between Zigbee module and MPC8308.

Table 4-1. Communication Interface Selection

J8 Communication Interface

Pin 1-2: Short (default) UART

Pin 1-2: Open 12C

The 20-pin header connector J12 carries the JTAG signals of Zigbee module. Figure 4-2 shows the
connector pinout.

—_

vee{m| o vee
Pull-up |O|O| GND
TDI |O||O| GND

T™S |O| 0| GND
TCK (O||O| GND
RTcK |O||O| GND
oo |0 0] GND
SRESET |U | O| GND
Pull-up g|0| GND
Pull-down || 0| GND

Figure 4-2. Zigbee Module JTAG Connector

The Zigbee module on-board flash can be erased through the boot process. Table 4-2 shows how to select
the flash mode in Zigbee module boot process

Table 4-2. Zigbee Module on-board Flash Erase Mode

Mode J9 J10 Mode of Operation

Recovery Mode Pin 1-2: Short | Pin 1-2: Short | Erase the FLASH on Zigbee module through the boot
process

MPC8308-NSG, Rev. 1.0

4-2 Freescale Semiconductor
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Mode

J9

J10

Mode of Operation

Non-recovery Mode (default)

Pin 1-2: Open

Pin 1-2: Open

Not erase the FLASH on Zigbee module through the boot

process

MPC8308-NSG, Rev. 1.0

Freescale Semiconductor
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Chapter 5
Wi-Fi Card

This chapter introduces the specifications of SparkLAN’s Wi-Fi card WPER-120GN used on

MPC8308-NSG board.

This document is organized as follows:

» Section 5.1, Electric Specifications of Wi-Fi Card. This section lists the key specifications of Wi-Fi

card.

5.1 Electric Specifications of Wi-Fi Card
Table 5-1 lists the electric specifications of WPER-120GN.

Table 5-1. Electric Specifications of WPER-120GN

Category Key Specifications
Main Chipset Ralink® RT3092, 2T2R, transmission rates up tp 300Mbps
Standard Conformance 802.11b, 802.11g, and 802.11n
Operating Frequency b/g/n ISM Band: 2.412~2.472 GHz
Interface Half Mini PCI Express Card
Operation Voltage 3.3V +5%
Modulation Technique *802.11b: CCK, DQPSK, DBPSK

+802.11g: OFDM
+802.11g/n: 64-QAM, 16-QAM, QPSK, BPSK

Output Power +802.11b: 18dBm +/- 1.5dBm
+802.11g: 15dBm +/- 1.5dBm
+802.11n: 15dBm +/- 1.5dBm

Receive Sensitivity +802.11b: -85dBm +/- 2dBm @ 11Mbps
+802.11g: -72dBm +/- 2dBm @ 54Mbps
802.11n HT20: -70dBm +/- 2dBm @ 150Mbps
802.11n HT40: -67dBm +/- 2dBm @ 300Mbps

Power Consumption *Continue TX: Max 510mA
*Continue RX: Max 260mA

Operation System Supported Driver: Windows 2000/XP/Vista, Win7, Linux2.6 above
Security: 64/128bits WEP, WPA, WPA2

Dimension 30mm x 26.8mm x 3.5mm

Operation Temperature Range 0°C ~+60°C

Storage Temperature Range -10°C ~ +85°C

MPC8308-NSG, Rev. 1.0
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Wi-Fi Card
Table 5-1. Electric Specifications of WPER-120GN (continued)
Operating Humidity 5% ~ 90%, non-condensing
Storage Humidity 5% ~ 95%, non-condensing
MPC8308-NSG, Rev. 1.0
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