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Ethernet Overview Session

What is Ethernet?
- It's a cable | connect to my computer to surf the net
- It's how | do emails
- My home router uses it to let all my computers talk

Why do we care about Ethernet?
- Work is telling me | need it for my embedded product
- It will let me remotely access my embedded product
- Seems to be a cool way to have fast downloads

How will | use Ethernet?
- Just in factory application (i.e. local only)
- Connected to WLAN (i.e. publicly accessible)
- Through VPN only (i.e. secure tunnel)
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Ethernet

Ethernet defines the mechanical/electrical connection between
devices (the physical layer).

Ethernet also defines a protocol used to communicate between
multiple devices (the MAC layer).

Ethernet is defined by the IEEE 802.3 standard
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Generic ColdFire® Board Layout of Ethernet

MIl — Media Independent Interface
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M52233DEMO Board Layout of Ethernet
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Ethernet Overview Physical Session

Connectors
. RJ-45

RJ45 PCB Soacket

RJ45 Jack

Cables
- CAT-5
= 24 AWG solid
bare copper

= Four unbounded
twisted pairs
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Ethernet Cable: Straight Through Pinout

Wire pair #1: White/Blue
Blue

Wire pair #2: | White/Orange
Orange

Wire pair #3: | White/Green
Green

Wire pair #4: White/Brown
Brown

RJ-45
Pin

Sign
al

TX+
TX-

RX+

Directi
on

--->

--->

<___

RJ-45
Pin
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Ethernet Cable: Crossover Pinout

The following is the proper pin out and cable pair/color order for the "crossover" end.
Pair#2 is connected to pins 1 and 2 like this:
Pin 1 wire color: white/green
Pin 2 wire color: green
Pair#3 is connected to pins 3 and 6 like this: r
C er
Pin 3 wire color: white/orange
Pin 6 wire color: orange
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* Distance Signal Travels at 100 Mbits?

100BASE-TX |2 )pairs of Category UTP-5, 100 100

—dlternative 2 pairs of STP, 150 Q
Impedance, Cable Code MLT-3,
Eull Duplex

< 100BASE-FX | 2 Mdltimode Optical Fiber (62.5/125 100 2,000
— [ umRCable Code 4B5B, NRZI, Full
Duple

PHY
Supported by MCF5223x
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Full Duplex Ethernet Links

Full duplex operation means that devices at each end of a full duplex
link can send and receive data simultaneously.

This means, theoretically, that Full Duplex has twice the bandwidth of
normal (half duplex) Ethernet.

Since there are only two devices on a full duplex link, there is no shared
channel and no collisions.

CSMA/CD protocol
prevents this
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BACKBONE Basic Ethernet Network
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Basic Ethernet Bus

- - =
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Co-axial based Ethernet connection daisy chain connection

L 7

C 4

C d
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks : freescale ™
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006. 12 semiconductor



Collisions

A 4444

L 7

C 4
. __— . . o, * ™
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks P reesca e

of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006. 13 semiconductor



HUB

Centralized connection
Can bypass not connected
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Switch

The switch reads the destination addresses and 'switches' the signals
directly to the recipients without broadcasting to all of the machines on
the network.

This 'point to point' switching alleviates the problems associated with
collisions and considerably improves network speed.
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Ethernet Router/Gateway

> A Router or Gateway is used to translate one protocol to
another.

»>It is also used when the physical layer changes mediums.
=Ethernet to fiber

> At one time there was a difference between a router and a
gateway.

»The gateway was strictly used as a medium translator (
electrical ) and the router was strictly used as protocol
translator ( software ).

»Now routers and gateways are normally combined and
called a routers.

Note: Ethernet to WiFi is a router functionality.
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*Media Independent Interface (MIl)

« The MIl links the Ethernet MAC with Typical MIl Interface

the PHY.

« An MIl may support both 10-Mb/s and XD <3:0> =
100-Mb/s operation, allowing network m Lol =
devices to connect to both 10BASE-T Ay E———TxColkn 2
and 100BASE-T media segments. §%§ oo 5

et ' n o

« The Ml electronics may be linked to StE Mo 2
an outboard transceiver through a §0 CRS: — B
40-pin MIl connector and a short O PHY g
(0.5m) MII cable. i g

« The Mll is internally connected to the

EPHY on the MCF5223x
» 4-bit wide Tx and Rx data @2.5MHz or 25MHz
» TTL signal levels
» Full duplex
» Media status signals:
» Carrier Presence & Collision
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*Autonegotiation

Auto-Negotiation is the exchange of information about each stations
abilities over a link segment allows the stations to achieve the best
possible mode of operation.

The highest performance mode of operation that Auto-Negotiation can
achieve is based on a priority table.

The Auto-Negotiation protocol contains a set of priorities which result
in the devices selecting their highest common set of abilities.

The priorities are listed in the table below...

Auto-Negotiation priority Resolution Table

Full duplex is given a

100 Base-TX Full Duplex higher priority than
100 Base-T4 <: y tha
100 Base-TX half duplex, since it

10 Base-T Full Duplex can send more data.
10 Base-T Half Duplex

T AO® >
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The Ethernet Data Packet Format

IEEE 802.3 Data Frame

gop| Pestination | Source | Length Frame FCS
Preamble Address Address | Type User Data Checksum

7 BylE Byte  2/6 Byte 2/6 Byte 2 Byte 46 — 1500 Byte 4 Byte

S

DSAP | SSAP | Control Data

1 Byte 1 Byte '2Byte
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CSMA - Carrier Sense Multiple
Access

CD - Collision Detection

OSI - Open Systems
Interconnection

ISO - International Organization
for Standardization

LAN - Local Area Network
WAN- Wide Area Network
MAC - Medium Access Control
BD - Buffer Descriptor

PHY - Physical Layer Device
MDI - Medium Dependent
Interface
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Terminology

CRC - Cyclic Redundancy Checking
FCS - Frame Checksum
IP - Internet Protocol

TCP - Transmission Control
Protocol

UDP - User Datagram Protocol
ICMP - Internet Control Message
Protocol

FEC - Fast Ethernet Controller
MIl - Media Independent Interface
AUI - Attachment Unit Interface
DTE - Data Terminal Equipment
MAU - Medium Attachment Unit
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Ethernet Definition...

Ethernet - http://dictionary.reference.com/search?q=Ethernet

<networking> A local area network first described by
Metcalfe & Boggs of Xerox PARC in 1976. Specified by DEC,
Intel and XEROX (DIX) as IEEE 802.3 and now recognised
as the industry standard.

Data is broken into packeis and each one is transmitted
using the CSMA/CD algorithm until it arrives at the
destination without colliding with any other packet. The
first contention slot after a transmission is reserved for

an acknowledge packet. A node is either transmitting or
receiving at an% instant. The bandwidih is about 10 Mbit/s.
Disk-Ethernet-Disk transfer rate with TCP/IP is typically 30
kilobyte per second.

Version 2 specifies that collision detect of the transceiver
must be activated during the inter-packet gap and that when
transmission finishes, the differential transmit lines are
driven to OV (half step). It also specifies some network
management functions such as reporting collisions, retries
and deferrals.

Ethernet cables are classified as "XbaseY", e.g. 10base5,
where X is the data rate in Mbps, "base" means "baseband"
(as opposed to radio frequency) and Y is the category of
cabling. The original cable was 10base5 ("full spec"),
others are 10base? ("thinnet") and 10baseT ("twisted

pair") which is now (1998) very common. 100baseT ("Fast
Ethernet") is also increasingly common
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More Ethernet References

Web sites:

. http://www.tcpipguide.com/
http://www.uni-trier.de/infos/ether/ethernet-guide/ethernet-
guide.html#HDR%202.0%20%20%202%2062
http://www.lauraknapp.com/presentation.htm
http://www.ethermanage.com/ethernet/ethernet.html
http://osiris.sunderland.ac.uk/online/ethernet/ethernet.html
http://computer.howstuffworks.com/ethernet.htm

References:
Ethernet, The Definitive Guide
Charles E. Spurgeon
O'Reilly
2000
ISBN 1-56592-660-9
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IP

|IP - Internet Protocol
The IP defines how a network of more then 2 devices is formed. IP
IS the network Layer.
IPv4 uses 32 bit addressing
IPv6 uses 128 bit addressing

A IPv4 node is defined by its IP address, and subnet mask.
- |IPv4 sample address 192.168.1.0 subnet 255.255.255.0

A IPv6 node is defined by its IP address
- 2001:0DB8:0000:0000:0000:0000:1428:57ab
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IP Classes

With IP V4, there are not enough IP addresses for everbody.
To solve this problem, subnetting is used.

IP addresses consists of 2 parts, a node address and a network
address.

The class of the address and the subnet mask determine which part
belongs to the network address and which part belongs to the node
address.

Each class is defined by the first 4 bits of the |IP address.
. Class A = 0Oxxx, or 1to 126
- Class B = 10xx, or 128 to 191
- Class C =110x, or 192 to 223
- Class D =1110, or 224 to 239
- Class E=1111, or 240 to 254
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IP Subnetting

Each IP address contains a node address and a network address.
The subnet mask determines which bits identify a node address, and
which bits identify a network address.

The network bits are the 1’s, the node bits are the O’s.

Default subnet masks

. Class A —255.0.0.0 255 networks, > 16million nodes
- Class B —255.255.0.0 64K networks, 64K nodes
. Class C —255.255.255.0 >16 million networks, 255 nodes

CIDR = Classless Inter Domain Routing
= Eliminates class restrictions giving finer control to netmask.
= Uses 192.168.1.99/24 nomenclature ( 24 = # of ones from left )
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IPv4 network classes

Your IP address identifies the “neighborhood” your node is in.

“Private IP addresses” are not assigned by the IANA (Internet Assigned
Numbers Authority)

Addresses CIDR Equivalent Purpose RFC Class | Total # of addresses
0.0.0.0 - 0.255.255.255 0.0.0.0/8 Zero Addresses RFC 1700 | A 16,777,216
10.0.0.0 - 10.255.255.255 | 10.0.0.0/8 Private IP addresses RFC 1918 | A 16,777,216
127.0.0.0 -
197 955.055 255 127.0.0.0/8 Localhost Loopback Address | REC 1700 | A 16,777,216
169.254.0.0 - .
169 254 255.955 169.254.0.0/16 Zeroconf RFC 3330 | B 65,536
172.16.0.0 - 172.31.255.255 | 172.16.0.0/12 Private IP addresses RFC 1918 | B 1,048,576
192.0.2.0 - 192.0.2.255 192.0.2.0/24 Documentation and Examples | RFC 3330 | C 256
192.88.99.0 - 192.88.99.255 192.88.99.0/24 [Pv6 to [Pv4 relay Anycast REC 3068 | C 256
192.168.0.0 - - T
192.168.955.955 192.168.0.0/16 Private IP addresses REC 1918 | C 65,536
198.18.0.0 - 198.19.255.255 | 198.18.0.0/15 Network Device Benchmark RFC 2544 | C 131,072
224.0.0.0 - o
39,055 955 955 224.0.0.0/4 Multicast RFEC 3171 | D 268,435,456
240.0.0.0 -
055 955 955955 240.0.0.0/4 Reserved REC 1700 | E 268,435,456
R 7
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NAT

Network Address Translation (NAT, also known as network masquerading or IP-masquerading)
involves re-writing the source and/or destination addresses of IP packets as they pass through a
router or firewall.

Most systems using NAT do so in order to enable multiple hosts on a private network to access the
Internet using a single public IP address.

NAT is a non-standard protocol

Local Global
192.168.1.1 192.168.1.0 10.1.2.3
192.168.1.2 Router/Gateway

running NAT !
192.168.1.3 IP—10.1.2.3
192.168.1.4
Default Gateway is where packets
192.168.1.5 addressed outside the subnet are
sent to.
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Default Gateway

192.168.1.1 192.168.1.0 10.1.2.3
192.168.1.2 Router/Gateway
running NAT !
192.168.1.3 IP=10.1.2.3
192.168.1.4
Default Gateway is where packets
192.168.1.5 addressed outside the subnet are
sent to.
Local Global

Node 192.168.1.5 needs to send a packet to 207.68.172.246 (msn.com)

Node 192.168.1.5 identifies that 207.68.172.246 is outside the subnet
(255.255.255.0 )

The packet is sent to 192.168.1.0, the default gateway
NAT translates the source field to 10.1.2.3
The internet sees a packet from 10.1.2.3 to 207.68.172.246
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Getting packets into a NAT network

Local Global
Default 192.168.1.1 192.168.1.0 10.1.2.3
node gets
all packets 192.168.1.2 Router/Gateway
from ) T .
. running NAT !
t t
fom . 19216813« |
connection IP=10.1.2.3
s not 192.168.1.4
originated _
from Default node is where all packets
subnet 192.168.1.5 from internet that are not responses
to packets from subnet are routed
to.
If the connection originates from the internet ( like connecting to a web
server on an embedded device ) NAT has a default node.
The default node is defined in the router/gateway.
Some routers/gateways always default to x.x.x.1
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TCP is One of the Protocols in the Internet Protocol Suite

TCP - Transport Control Protocol
TCP provides a “virtual” connection from one point to another.

The protocol guarantees reliable and in-order delivery of sender to
receiver data. TCP also distinguishes data for multiple, concurrent

applications (e.g. web server and email server) running on the same
host.

TCP supports many of the Internet's most popular application
protocols and resulting applications, including the world wide web, and
email.
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Other Protocols in the Internet Protocol Suite

HTTP - HyperText Transport Protocol - Supported by Freescale Web Server
Used to transport HTML (web pages)

POP3 - Post Office Protocol
Used to “pull” email from a server

TFTP - Trivial File Transfer protocol - Supported by ColdFire Lite stack
Used to transfer blocks of data
UDP - User Datagram Protocol - Supported via Interniche

Used to transfer data without a connection
Provides 65535 multiplexed ports per IP address
PPP - Point to Point Protocol - Supported via Interniche
used to establish a direct connection between two nodes
DHCP - Dynamic Host Configuration Protocol - Supported by ColdFire Lite stack
Used to dynamically configure a device on a network
BOOTP - Bootstrap Protocol - Supported by ColdFire Lite stack
Another much simpler method of dynamically configuring a device on a network
DNS - Dynamic Name System - Supported via Interniche
A client/server based system to translate host/domain names or URL'’s to IP addresses.
ARP - Address Resolution Protocol - Supported by ColdFire Lite stack
A lower level protocol required to match IP addresses and Ethernet MAC addresses
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The OSI 7 Layer Model

The Open Systems Interconnection Reference Model (OSI Model or OSI Reference Model for short) is a
Iayecr)ed asttract description for communications and computer network protocol design, developed as part of
the Open Systems Interconnect initiative.

Pen Y . TCP/IP Four

Layer 7 — Application Layers
HTTP, SMTP, POP3, TFTP Equivalent:
Layer 6 — Presentation
Berkeley Socket Interface, XTI, Custom Application

Layer 5 — Session

Berkeley Socket Interface, XTI, Custom

Layer 4 — Transport
TGP, UDP I Transport
Layer 3 — Network 1
Network
IP, ARP, ICMP (Internet Control Message Protocol) Y
Layer 2 — Data Link (MAC)
Ethernet, PPP
Layer 1 — Physical (PHY) Link
RS232, 10BASE-T, DSL, T1 '

All People Seems To Need Data Processing”.
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Some Interesting RFC’s

0008 Functional specifications for the ARPA Network. G. Deloche. May-05-1969. (Not online) (Status: UNKNOWN)

0009 Host software. G. Deloche. May-01-1969. (Not online) (Status: UNKNOWN)

0011 Implementation of the Host-Host software procedures in GORDO. G. Deloche. Aug-01-1969. (Not online) (Obsoleted by
RFCO0033) (Status: UNKNOWN)

0015 Network subsystem for time sharing hosts. C.S. Carr. Sep-25-1969. (Format: TXT=10695 bytes) (Status: UNKNOWN)

0016 M.LT. S. Crocker. Aug-27-1969. (Format: TXT=682 bytes) (Obsoletes RFC0010) (Obsoleted by RFC0024) (Updated by RFC0024,
REC0027, RFC0030) (Status: UNKNOWN)

0017 Some questions re: Host-IMP Protocol. J.E. Kreznar. Aug-27-1969. (Format: TXT=6065 bytes) (Status: UNKNOWN)

0018 IMP-IMP and HOST-HOST Control Links. V. Cerf. Sep-01-1969. (Format: TXT=634 bytes) (Status: UNKNOWN)

0019 Two protocol suggestions to reduce congestion at swap bound nodes. J.E. Kreznar. Oct-07-1969. (Format: TXT=3392 bytes)
(Status: UNKNOWN)

0020 ASCII format for network interchange. V.G. Cerf. Oct-16-1969. (Format: TXT=18504 bytes) (Status: UNKNOWN)

0021 Network meeting. V.G. Cerf. Oct-17-1969. (Format: TXT=2143 bytes) (Status: UNKNOWN)

0022 Host-host control message formats. V.G. Cerf. Oct-17-1969. (Format: TXT=4606 bytes) (Status: UNKNOWN)

0023 Transmission of Multiple Control Messages. G. Gregg. Oct-16-1969. (Format: TXT=690 bytes) (Status: UNKNOWN)

0031 Binary Message Forms in Computer. D. Bobrow, W.R. Sutherland. Feb-01-1968. (Format: TXT=11191 bytes) (Status:
UNKNOWN)

0033 New Host-Host Protocol. S.D. Crocker. Feb-12-1970. (Format: TXT=44167 bytes) (Obsoletes RFC0011) (Updated by RFC0036,
RFECO0047) (Status: UNKNOWN)
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Freescale solution for Ethernet
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64KB 128KB 256KB  512KB 1MB

32KB

Production - Available NOW . - = H
s i ColdFire MCU Road
FIaS h Execution - Specification frozen, in design \. Compatible - 2009 o I re Oa m a
A Planning - Specification subject to Change
General Pur /
pose Ethernet USB
Low Power
I
MCF5225x
MCF5216 MCF5282 10/100 USB
CAN 10/100 CAN otg MQX
RTOS
I
__________ I
pé \ MCF52233/4/5 MCF5225x
MCF521/2/3/4 | MCFSTAC " MCF5281 10/100 + PHY WoE o226 10/100 USB MCF52223
CAN . otor 1 10/100 CAN CAN * otg, MQX  USBotg (FS)
v Control , PHY
L J Encryption RTOS
" Mostce ¢ MoFs1AC — T NGFS I,
MCF52110 | ¥ 30/1 ~ MCF52232 \MCFS1CNi26 MCF52211 MCF52213 1 USBotg (FS) |
. Power ;  Control CAN PHY External Bus \ Encryption /
A A /" MCF51IM ™
r MC51QE . \
MCF52100 ] Wi Ly ] MCF52210 MCF52212 ] USB otg (FS) !
RTC " Power ! USB otg (FS) USBotg (FS) CAN |
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>
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ColdFire: MCF5225x

= ) & & 6
otg Timer

EEE R

RTC Soh 1ot UART

ColdFire V2 Core
» Up to 76 Dhrystone 2.1 MIPS @ 80 MHz
* MAC Module and HW Divide
* Encryption - CAU
» External Bus
* Up to 64K bytes SRAM
» Up to 512K bytes Flash
« USB 2.0 full-speed Host/Device/On-the-go
Controller
« CAN - (FlexCAN)
» FEC (10/100 Ethernet)
* 3UARTs
+ Serial Peripheral Interface (Queued SPI) Memory Options
* |2C bus interface modules
* 4 ch. 32-bit timers with DMA support
* 4 ch. 16-Bit Capture/Compare/PWM timers
* 2 ch. Periodic Interrupt Timer
* 8 ch. PWM timer with enhanced DAC capabilities _
« 2" Watchdog timer with independent clock +Single 3.3V supply
- Real Time Clock with 32kHz crystal oscillator *Temperature Range: -40°C to +85°C
* 8 ch. 12-bit A-to-D converter with simultaneous -Ava!lable Speeds: 66 and 80MHz
" *Available packages: 100 LQFP, 144 LQFP, 144 BGA
sampling
» Up to 56 5V Tolerant General-Purpose /0O
» System Integration (PLL, SW Watchdog)

1
8ch

V2
ColdFire®
Core

System
Integration

EZPORT

Optional
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T
MCF52259 —FEC features

The FEC incorporates the following features:
*  Support for three different Ethernet physical interfaces:
— 100-Mbps IEEE 802 3 MII
— 10-Mbps IEEE 8023 MII
— 10-Mbps 7-wire interface (industry standard)
+ [EEE 802.3 full duplex flow control
*  Programmable max frame length supports IEEE 802.1 VLAN tags and priority

*  Support for full-duplex operation (200 Mbps throughput) with a minmimum internal bus clock rate
of 50 MHz=z

*  Support for half-duplex operation (100 Mbps throughput) with a minimum internal bus clock rate
of 50 MHz

+ Retransmission from transmit FIFO following a collision (no processor bus utilization)

+  Automatic internal flushing of the recerve FIFO for runts (collision fragments) and address
recognition rejects (no processor bus utilization)

*  Address recognition
— Frames with broadcast address may be always accepted or always rejected

— Exact match for single 48-bit individual (unicast) address

2 7
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]
MCF52259-FEC Fetures

— Hash (64-bit hash) check of mdividual (unicast) addresses
— Hash (64-bit hash) check of group (multicast) addresses
— Promiscuous mode
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MCF522xx — Ethernet Media Access Controller (MAC)

Internal Bus

« The Ethernet MAC supports | Grossbar Switc

Master Bus

10/100 Mbps Ethernet/IEEE norce. |
802.3 networks *

Bus RAM

- |EEE 802.3 full duplex flow

t | A e CONTOStALLS m
COﬂ rO Registers nterface

Dascriptor

« Support for full-duplex operation Cortler | T [ s

(40Mbps throughput) with a e
minimum system clock rate of
S0MHz -y
«  Support for half-duplex operation 00
(20Mbps throughput) with a § oy T mopox momox

FEC_MDIO  FEC_MDC FEC_TXER FEC_COL FEC_RXD[3:0]

minimum system clock rate of

MILT-Wire data

25MHz e

FEC DMA

Ml Transmit Receive

MDI
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—,eeeee
MCF5223x - ePHY

I I

. | wmex
The ePHY (embedded wmosa |
PHYsical layer interface) is - |
|IEEE 802.3 compliant e |
Supports both the media- PHY SUB BLOCK | wnose |
independent interface (MII) .
and the MIl management o
interface R
Full-/half-duplex support in Crinwo |
all modes J e
Requires a 25-MHz crystal asTms [~ 5o
for its basic operation i
Supports Loopback modes
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MCF51CN
> Up to 46 Dhrystone 2.1 MIPS
@ 50 MHz

» Mini-FlexBus support up to
2MB external memory

> Ethernet:

* 10/100 FEC — Fast
Ethernet Controller with
DMA

» MII Interface with Output
Clock for PHY

 Support Half/Full Duplex

MQX Software

» Reuse of software

» Full production source code

» Developers keep their source
modifications

» Small, configurable footprint

» Integrated communication
suite (RTCS)

» Eliminates initial software
investment hurdle

> $95K worth of software from
day one

ColdFire®

Complete Ethernet Solution

M Demo Code Applications
Customized
Applications

cgdaw:miur Ethernet
Processor MQX RTOS (RTCS) o
Expert™ Optional :

Services File System Tﬁ"::!ﬂw Ena::;r:ent

Freescale
Core Services MQX RTOS

E BSP/PSP HAL |
Open Source
BDM Third Party: BDM/JTAG Microcontroller Hardware
Emulator/Probe
PC Hosted On Device

—

www.freescale.com/mqx
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68K/ ColdFire® V1 Core MCF51CN128

» Up to 46 Dhrystone 2.1 MIPS @ 50 MHz
* Mini Flexbus support up to 1MB external memory (80LQFP) support 2

Devices PHYCIK | oo o Rapid
Out GPI/O

Memory

1 .
+ 128K bytes flash e 1
» 24K bytes SRAM
=l
Features

» Ethernet:

+ 10/100 FEC - Fast Ethernet Controller with DMA “

* Ml Interface with Output Clock for PHY
» Support Half/Full Duplex
* Low power mode — Ethernet operation supported at 3V and above

 Ultra-small (7x7mm) 48-pin package Vi
* 12-Ch, 12-Bit ADC ColclFlre® System
« 3x UARTSs (2 on 48 pin, 3 on 64/80 pin) Core Lt el

- 2x SPI

* 2x I2C bus interface

* Real Time Counter

» Up to 70 General-Purpose 1/0
» System Integration

(PLL, SW Watchdog)

« Single Voltage Supply 1.8-3.6V
MCF51CN128CLK | 80LQFP 12 16 70 16 3 6 20/ 8/ 2 $3.31
MCF51CN128CGT | 64LQFP 12 12 54 16 3 6 - $3.21
MCF51CN128CLH 48QFN 12 6 38 8 3 6 - $2.99
<&
<&
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Freescale Complimentary Software Solution

InterNiche and Freescale have collaborated to provide and OEM
version of InterNiche’s NicheLite optimized for the ColdFire

architecture.

Key Features:

Address Resolution Protocol (ARP)
Internet Protocol (IP)

Internet Control Messaging Protocol

(ICMP)

User Datagram Protocol (UDP)
Transmission Control Protocol (TCP)
Dynamic Host Configuration Protocol

(DHCP) Client

Bootstrap Protocol (BOOTP)
Trivial File Transfer Protocol (TFTP)

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006.

Email

FTF

HTTP Server
PRP

FPPaE
SHMP
Telnet

MicheStack vd, vé, vd /vé
Security modules
Cryptography

Routing/ gateway

DHCP Server

DMNS Server
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CodeWarrior

development

environment
(MQX OS Aware)

CodeWarrior
Processor
Expert

MQX PC host
tools

3 Party:
IAR
(MQX OS Aware)

Open Source BDM
31 party:
Emulator/Probe

PC-Hosted
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Demo Code

Application tasks &
industry-specific libraries
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Applications
Customized

Applications

MQX RTOS

(so1H)
Jouiayl

Services

Core Services MQX RTOS

walsAs 9|14

754 B Aued p.g
J9ALI(Q 9124981

MCF5225x Microcontroller

: On-Device

.........................................................................

A XY

Freescale Complete Solution

..........................................................................

: « MCF5225x is a
: one-stop-shop
i connectivity MCU
¢ with on-chip USB,
Application:

Ethernet, CAN and
encryption.

i « MQX offers RTOS,
: USB Stack and
: drivers, RTCS of

i Ethernet stack, file

: systems and more

: functions
Enablement:
: CodeWarrior
i development studio
i supports the entire
i ColdFire Family.
: » Processor Expert
: allows GUI-enabled
¢ interface.
: « Cost effective and
: full function
i development tools
Hardware : With builtin BDM
: module for in-circuit
i debug
.Freescale Enablement

(MQX)

...........................................................................

* A single

“freescale
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RTCS - Real-time TCP/IP Communications Suite
m SSH XML SMTP POP3 HTTP Protocols

XDR Telnet

FTP | TFTP | SNMP

—— .
=TT T X
|

DNS

SNTP
|

PAP CHAP CCP LCP
| | | |
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Freescale owns
*Source code, rights to distribute and modify
across the Freescale Portfolio

Benefits
Full production source code* with silicon
-Commercial-friendly licensing model that lets

developers keep their source modifications
-Small, configurable footprint
Integrated stacks (TCP/IP, USB, etc.)

Value
Eliminates initial software investment hurdle
*$95K worth of software from day one

Proven
*Market-proven on Freescale processors for over
15 years and used in millions end use products,
now a part of the offering.

One Collaborative Source
*Hardware: MCF5225x (ColdFire)
*Tool: CodeWarrior ™M(CW?7.1 plus v7.1.1) & IAR
System (RTOS Task aware debugging)
‘Run-time software: Freescale MQX
*Strong Third Party Support Network

Freescale MQX Software Solutions

Full- Featured and Powerful

What is Freescale MQX?
» RTOS (Full priority-based, pre-emptive
scheduler)
» Real-time TCP/IP Communication Suite
(RTCS)
= TCP/IP, FTP, Telnet, DHCP, SNMP etc..

USB Host - HID, MASS, HUB
USB Device - HID, MASS, CDC
MS-DOS File System (MFS )

BSP I/O Driver: CAN, UART etc...
HTTP Web server

The Solution
Application |

Past Customer Problem
II ______‘_"_‘, r:IE' l!h;"—- . |

Telret | FPPOE SNMPwG.  GUI

Flash Fia TCRIP

Drvers PSP and BSP
| Motherboard & CPU
R

Mothe

* Complimentary with MCF5225x. Subject to License Agreement ':
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Coldfire TCP/IP Stack Features

.HTTP server » Transmission control protocol (TCP)

- HTTP client = User Datagram protocol (UDP)

= RSS/XML client = [nternet controlling message protocol (ICMP)

= TCP/UDP client and server = BOOT strap protocol

= Serial to Ethernet client and server

- TFTP

= Address resolution protocol (ARP)

= Internet protocol (IP)
= DHCP or Manual IP configuration

= Domain name server client (DNS)
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T
TCP/IP stack overview

Application Layer | Application Layer
(DHCF) (HTTR/TFTP/DNS/...)

Session/Presentation Layer
(Socket Interface)

Transport Layer Transport Layer MNetwork Layer
(UDF) (TCF) (ICMP)
MNetwork Layer (IP) Network Layer (ARP)
Data Link Layer (Ethemet)

Physical Layer (10BaseT/100BaseT)

Figure 6. TCP/IP Stack Overview
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T
TCP/IP stack structure

init
main.c
Application TCP/IP stack
Allports.c
Scheduler / API Menu system Timers Packet manager
task.c menu.c , NMenus.c timeouts.c g.c , pktalloc.c
Hardware Abstration Layer { drivers ) Heap Manager
ifec.c , ivart.c , mii.c , mb223evb.c , tecnova_i2c.c , freescale seral flash.c memio.c
ColdFire Hardware ( FEC, PHY, Timers, A/D, GPIO, RAM, SPI, SCI, IIC )

Figure 1. ColdFire TCP/IP Stack
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T
More details about the stack

The TCP/IP stack implements the protocols described in the following RFC's (refer to
http:/www rfc-editor org/rfexx00 html for details):

+ RFC791: Internet protocol (IP)

» RFC792: Internet Control Message protocol (ICMP)

» RFC768: User Datagram Protocol (UDP)

+  RFC793: Transmission Control Protocol (TCP )

» RFCE826: Ethernet Address Resolution Protocol (ARP)

« RFCI1033: Domain Name Server (DINS)

» RFC2131: Dynamic Host Configuration Protocol

« RFC2132: DHCP options

2 7
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O
Coldfire TCP/IP flash and RAM requirement

Table 1. Flash and RAM Requirements for Various ColdFire TCPIP Builds

Target Flash BSS+DATA Stack {::tiz} Total RAM
(bytes) (bytes) (bytes) (bytes)
Stack Only 33744 2820 1024 7852 11696
UDP Client 34368 2856 1024 8870 12750
TCP Client 35344 2938 1024 B87T0 12832
UDP Server 3176 2856 1024 B87T0 12730
TCP Server 35520 3202 1024 B87T0 13096
TCP Serial 36176 3198 1024 B87T0 13082
Server
TCP Serial 36256 3198 1024 8870 13082
Client
Web Server 45264 4880 1024 2894 15578
R
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Ethernet LABs
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LAB1

Install the Given exe file TCP_|IPLite. MCF5225x|.exe
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File Edit View Favorites Tools Help

Directory Structure

e 181

a

@Bad( - @ - L@ |Jt' J‘ | pSeardq H_:‘ Folders

5 3 X 9| E-

Address IE] D:'Profiles\r53554'\Desktop'Ethernet for MCF 52259 \buildcw \m52255_demokit

;IGo

Mame = | Size | Type

| Date Modified

ColdFire_Lite7x_m52253demokit.mcp 835KB

MCF52259_COMSOLE_INTERMAL_RAM.cfg 1KE
MCF52252_COMSOLE_INTERMAL_FLAM.mem 2KE
O MCF52255_INTERMNAL_FLASH.cfg LKE
MCF52259_INTERNAL_FLASH.mEm 2KEB
O MCF52255_INTERNAL_MRAM. cfg LKE
O MCF52255_INTERMAL_RAM.cfg LKE
MCFSZlSQ_IN'I'ERNAL_RAM.mem 2KB
2| MCF52253_INTFLASH. xml 2KB
WSSWEr.scC 1KE

File Folder
CodeWarrior Project
Microsoft Office Ou...
MEM File

Microsoft Office Ou...
MEM File

Microsoft Office Ou...
Microsoft Office Ou...
MEM File

XML Document

SCC File

3/30/2010 2:46 PM
3/30/2010 3:33PM
£/4/2008 3:12 AM
£/4/2008 3:12 AM
£/4/2008 3:12 AM
£/4/2008 3:12 AM
12/1/2008 10:27 AM
£/4/2008 3:12 AM
£/4/2008 3:12 AM
£/4/2008 3:12 AM
£/18/2008 5:48 PM

|1 objects selected

ﬂfstartl & wE G E D » | D] Inbox - Microso... ”@ci\nﬁmimsf__ ~ B Freescale Code... I |@] 3 Microsoft OF... v|

MCF52259RM-R... I

| | Q My Computer

TCPIPSTACKOV... | ] Coldfire Etherne. . | [« I [O]F #53PM
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Directory Structure

=101 x|

File Edit WView Favorites Tools Help

a

OBack - o - LE lj 3 |pSeard’1 H:‘ Folders

5 3 X 9 |mE)-

Address IE,'] D:'Profilesir63554' Desktop \Ethernet for MCF52259 \test

jGu

Mame = | Size | Type | Date Modified |
1| C2buid | File Falder 3/31/2010 4:55PM

[Cobj File Folder 3/31/2010 455 FM

[ﬁsrc e T— L P T rp——— P—

& cw ) [m]

|| @ cree_ml E
. (] licernse.tb| File Edit View Favorites Tools  Help ﬁ.

[E] readme.t

WESVET. 5(

@Eack - o - l.ﬁ I;f‘ :_j( | pSEErd1 H__L' Folders

& 3 X 9 @

Address IE:] D \Profilesy63554 Desktop Ethernst for MCF5225% test buildow

Mame = | Size | Type | Date Modified |
[C¥ms52259_demokit File Falder 3/31/2010 4:55 PM
[Cm52259 evh File Folder 3/31/2010 455 FM
v:w.h Size: 342 KB C++ Header File &/4/2008 3:19 AM

E"_rl reset| Files: CD|E|FiFE_|.itE?1 @ m52259_demokit =10 =i
o
File Edit Wiew Fawaorites Tools Help | -'?
[ia]| WESWEr. SICC | - -
| QDseck - @ - [T [F [F| DO searcn |j = rorers | | 50 X W) |-
| Address |E| D:\Profilesy 63554 \Desktop \Ethernet for MCF52259 test\buildyow ym52259_demokit v| Go
| Mame -~ | Size | Tyvpe | Date Modified |
! ECDIdFirE_LitETX_mSZZSQdEmD. Ll 835KB CodeWarrior Project Sf26/20058 2:54 PM
I O MCF52259_COMNSOLE_INTER. . . 1KB Microsoft Office Ou... 5/4/2008 3:19 AM
i MCF52259_COMSOLE_INTER... 2ZKB MEM File 5/4/2008 3:19 AM
O3 MCF52259_INTERMAL_FLASH. .. 1KE Microsoft Office Ou... &/4/2008 3:1% AM
[ MCF52259_INTERMAL_FLASH... 2ZKE MEM File 5/4/2008 3:19 AM
1| B2 McF52259_INTERMNAL_MRAM. .. 1KB Microsoft Office Ou... 12712008 10:27 &AM
i O MCFS2259_INTERMAL _RAM.cfg 1KB Microsoft Office Ou... 5/4/2008 3:19 AM
[E=] McF52259_INTERMAL_RAM.... 2ZKE MEM File 5/4/2008 3:1% AM
|| L&l McFs2259 INTFLASH.amil 2KB XML Document 5/4/2008 3:19 AM
| vsswer.sco 1KB SCC File 5/13/2008 8:49 PM
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e
Project file

Open the codewarrior for coldfire

Open the Coldifre_Lite7x ...*.mcp project file.
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Project file details

{47 Freescale CodeWarrior = |ﬁ'|£|

File Edit View Search Project Debug BPL RVCE Datasheet Rohan Tools Processor Expert Device Initialization Window Help

At He-<haAANEESRS s sEERER
=l =l

ColdFire_Lite7x_m5225%demokit.mcp I

| ® coldFrs_Lite By &5 -
Files |Link Drdetl Targetsl

% | Fie | Code | Data |94
% -] codewarrior specific

w ({7 Coldfirelite
% {3 common

T

[EENENEREEREEEq TR Y YTy T

W [ drivers

{23 FreeScale_RTOS

{23 FreeScale_TCP

{3 FreeScale_TCP_zerial

{23 FreeScale_UDF

{3 FreeScale_wWeb_server

M LICEMSE . txt

« {7 project files

{23 mcfa2253_uzh_bootoader

23 cm_usb_lite

=
=
cooow oo o oo oo o

=
=
oDoOoDow OO OoOOoOoo o oo

-

203 files

0 1}
<| | |

|
msmrtl = W& » (] nbox -Micr... | 25 Windows. .. '”.Frmdec_ [&13 Microsott... -| T mcrs22ser... | T TeprsTack... | ] coldfire Ethe .. | ¥ untitied -Paint | [« I [O]F si03PM
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{47 Freescale CodeWarrior = |ﬁ'|£|

File Edit View Search Project Debug BPL RVCE Datasheet Rohan Tools Processor Expert Device Initialization Window Help

At He-<haAANEESRS s sEERER
=l =l

ColdFire_Lite7:

[ # codFre_Lte By B 5 - B
Files | Link Order | Targets|
% | Fie | Code | Data [46[u

% -] codewarrior specific

% =423 ColdfireLite

+-{_] allparts

{Z3 ColdFirelge Headers
23 mef_specific
{3 mip

{23 mizclib

{Z3 mtcp

{3 net

O thtp

T

e e e

4

EEEK K K

{23 FreeScale_TCP_serial
{23 FreeScale_UDF
{3 FreeScale_wWeb_server
BBl LICEMSE tat n
=423 project files
B freescale_stub.c
B Int_handlers.c
L maine  €—
23 mefa2259_ush_bootloader
23 cm_usb_lite

®
o
h=
i
o
copooo oo oooo oo oo oo ooo oD

=
=
o e T e e e e e e e e e e e o o }
.
.

X

[EENEREEERE ER Y CY T T CY T EY TY EY YT

LS
e
v e

-

203 files 0 0

4] | |

|
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]
Flashing and booting the board

ColdFire_Lite7x_m52258demokit. mcp

Connect the board via USB and [ coorre Les Jey &% »
Serlal to the board Filez ILinkEIru:IerI Targetsl
. . . . # |  File | Code | Data ¥4 /9€ |-
Select the Coldfire_Lite project in P T——— o
. (== ColdfireLite 44672 14705+ o« =
Code warrior. ®{17 allports N2z 572« « o
[+ ColdFireLite_Headers 0 [ =l
H F{C] mef_specific T2 1313« . =
COmplle the code. .03 mip B002 1432 + +
. 2T mizclib 12688 YRI7 « o« =
H3 mtcp 12066 2551 = « =
Flash the program into the ghm: 2 25 . - M
. . HHIT 1] N =l
controller using codewarrior 2 G vi o o0 =
F4Z] commaon 2894 0 + =
B{] cpu 4970 RBE =« =
-] drivers e 0« » =
@] FreeScale_RTOS 0 1] =l
#4_] FreeScale_ TCP a0 1] =
#4_] FreeScale_TCP_szerial 0 1] =l
@] FreeScale_LIDF 0 1] =l
@] FreeScale_‘web_szerver 1] 0 |
M LICEMSE. twt héa héa =
== praject files 1023 EE3 « « =
ff freezcale_stub.c 8 0« » =
Ll Int_handlers.c 235 95 + o« =l
ol mnain.c a2 455 « « =
BT mefe2259_uzh_bootioader 1] 1] =l
-] cme_ush_lite 0 1] =l
.
Cq
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Compiler the code

2lxl
ColdFire_Lite7x_m52253demokit. mcp I
| # ColdFre_Lits MEEE: 4 @ 5 >
File:s I Link. Order I T argets I
¥ | Fie | Code | Data W4 |-
(£ codevearriar speci 1] (I i
=HEH ColdfireLite 44672 14705 +« o« =]
FHC] allpg 1122 572 « o« =
] CeldFirelite_Headers 0 (R =l
FLZA mef_specific T202 1813 =« o« =
&2 mip RO0Z 1432 +« o« =]
T misclib 12588 THI7 »  « =
T mitep 12066 2661 «  « =
FEHZT net E702 820 « o« =
w0 ttp 0 0 =
FHCT wfs 0 1] =l
FHZ] commaon 3094 0« + =
F{CT cpu 4370 RBE +  + =
FC] drivers s 0« » =
F_] FreeScale_RTOS 0 1] =l
®{_] FreeScale TCP 0 1] =l
F-] FreeScale_TCP_zerial 0 1] =l
*_] FreeScale_LIDF 0 1] =l
FH_] FreeScale web_server 1] 0 =
M LICEMSE st nda héa =l
=3 praject files 1028 BE3 + o+ =
ool freezcale_stub.c 8 0« » =
@ Int_handlers.c 238 95 « o+ =
ol mnain.c a2 455 « « =l
FCT mcf52259_ush_bootloader 1] 0 g |
FC cmx_usb_lite 0 1] =l
<
C 4
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e
Flash progamming

{47 Freescale CodeWarrior = |ﬁ'|£|

File Edit View Search Project Debug BPL RWCE Datasheet Rohan | Tools Processor Expert Device Initialization Window Help

?@.ﬂh}(‘-"'l-@‘ Flash Programmer

Hardware Diagnostics

=l i @ Flash Programmer
ColdFire_LiteT: it.mcp I
Flazh Frogram T arget Caonfiguration
| ® coldFrs_Lite By &5 - :
Flazh Configuration . : 5 x
Fiee | Link Order I e I Eraze # Blank Check Drefault Project: ColdFire_Lite7x_m52259demokit. mcp
Program / Werify
= | Fie | Code | Data |,&|‘ |_= Checksum Default Target: ColdFire_Lite
{3 codewarrior specific u] 0 - == .
=423 ColdfireLite MET2Z 14705 « o = I Use Custom Settings
+-{_] allparts 1122 572 « « =
{Z3 ColdFireLite_Headers u] 0 - = :
{23 mcf_specific 7202 1813« » = Frocessor Eamily All -
i mip 5002 1432 « « =
(3 misclib 12588 7517 - - = Target Frocessor: 52259 > Connection:  |PEMICEO_LISE -
i mt 12086 2551 =l
mtcp . .
b E702 820 = .
g Hﬁ: 0 o : | Use Target Initislization
L vhs a a |
-3 common 2994 0o+ » = [Initialization File of Default Target used when 'Uze Custom Settings’ unchecked. ] Browse.. |
{23 cpu 4370 586 + e« =
{23 drivers 318 0+« + =
{Z3 FreeScale_RTOS u] u] =
{Z] FreeScale_TCP a o =
{23 FreeScale_TCP_serial u] u] = — Target Ak Memony Euffer Optior:
{23 FreeScale_UDF u] u] =l
% [{EESNCS‘EEBEC\E\JEb—SEWE[ n.-"g n.-"g : Target Memory Buffer Address: Ox |2lJDDDDDD [¥ Enable Logging
=3 project files 1028 553 +« « = )
am freescale_stub.c a o B Target Memory Buffer Size: 0% IUUUUSUDU [~ Verify Target Meman Writes
B Int_handlers.c 238 98 + + =
L main.c 78z 455 + « =
23 mefa2259_ush_bootloader u] u] =
- b_lit a o =
#1(3 emi_usb_fts Show Log Load Settings... | Save Settings.. | Cloze I
203 files 54882 15844
< | |

|
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i Freescale CodeWarrior |

Views Search  Project

File  Edit

]
Flash file selection

Debug BPL RWCE Dat

ashest Rohan  Tools  Processor Expert

Device Initialization

window Help

_[&]x]

At s e -<haAANERESRSsEERER

=l =

ColdFire_Lite7:

i @ Flash Programmer

Flash Frogrammer

| W ColdFire_Lite

By B e

Files | Link Order I Targets I

T arget Configuration

i =13 Lration
E Flazh Configuration
Erase ¢ Blank Check
Program / Werify

Default Project:

Default Target:

ColdFire_Lite7x_m52259demokit. mop

ColdFire_Lite

[~ Usze Custom Settings

¥ | Fie [ Code | Data [#b[ef [=| f| [Froctsum
{3 codewarrior specific u] 0 - ==
=423 ColdfireLite 44672 14705 + o« =
#{_] allparts 1122 572 « « = [
2l x]

Look in: | (£ ColdFire

o E2-

2| FPDefaultConfig.sml

2| FPDeviceConfig.xml

2| M5206EC3_EXTFLASH. xmil

2| M5208EVE_EXTFLASH. xml

2| M5208EVBE_EXTFLASH.xml

25| M5234BCC_EVB_EXTFLASH.xml
[=| M5235EVE_EXTFLASH. xml

2| M5243C3_EXTFLASH.xml

2| M5253DEMO _EXTFLASH. xml
2| M5253EVBE_EXTFLASH.xml

|| M5329EVE_EXTFLASH. xml

|| M5329EVBE_EXTFLASH. xml

|2 M5373EVE_EXTFLASH. xml

|| M5407C3_EXTFLASH, xml

|| M5475EVE_EXTFLASH. xml

|| M5475EVE_EXTFLASH_CODE_16Mb.xml
|| M5475EVE_EXTFLASH_CODE_32Mb.xmil
|| M5475EVBE_EXTFLASH. xml

|| M5475EVBE_EXTFLASH_CODE_16Mb.xml
|| M5485EVE_EXTFLASH. xml

|| M5485EVE_EXTFLASH_CODE_16Mb.xml
|| M5485EVE_EXTFLASH_CODE_32Mb.xmi
|| M5485EVBE_EXTFLASH. xml

|| M5485EVBE_EXTFLASH_CODE_16Mb.xml
|| M52277EVE_EXTFLASH. xml

My Documents 2| M5271EVE_EXTFLASH. xml
= 25| M5272C3_EXTFLASH. xml
r_‘_!- 2| M5275EVE_EXTFLASH, xml
M)'&i‘n e 2| M5282EVE_EXTFLASH, xml
ool = Ms307C3_EXTRLASH xrmil
» A I I
L%
My Metwork File name: I"-"I 9 INTFLASH xmi|
Places
Files of type: IFIash Programmer Settings files {"xml}
203 files 54882 15844
all | o

roceszan Family: All s

|52259 'I

Uze Target Initialization

arget Frocesszar Connection;

PEMICRO_LSE

#

itialization File of Default Target used when Use Custom Settings’ unchecked. ] Erowse, . |

net Rak kemory Buffer

O |2uuuuuuu
O |Duuusuuu

et kemory Buffer Address:

qet temory Buffer Size:

Optior:

[V Enable Logging

[ werify Target Meman Wiites

v Log Load Settings... | Save Settings.. |

Cloze I

|
Q;Fstartl = W& » (] nbox -Micr... | 25 Windows. .. '”-freescalec._ [&13 Microsott... -| T mcrsazser... | T TeprrsTack... | B coldfire Ethe .. | ¥ untitied -Paint | [« I [O]F si16PM
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Erase and program the flash

{47 Freescale CodeWarrior = |ﬁ'|£|

File Edit View Search Project Debug BPL RVCE Datasheet Rohan Tools Processor Expert Device Initiglization Window Help

At s e -<haAANERESRSsEERER

=
ColdFire_LiteT: it.mcp I
Flazh Frogrammer | Eraze / Blank Check Flazh
# ColdFire_Lite ~| & - Target Configuration
I J i ¥ @ g‘ E Flash Canfiquration ¥ AllSectars ™| Erase Sectars [ndividusy
Files | Link Order I Targets I = et
rogram /£ Werify
- 00000000 Q0000FFF -
¥ | Fie ["Code [ Data [W[e [=( |- " 00001000 00001 FFF
{3 codewarrior specific 1] 0« = = 00002000 0000ZFFF
=423 ColdfireLite 44672 14705 +« « = 000032000 00003FFF
+-{_] allparts 1122 E72 « o« = 00004000 00004FFF
(03 ColdFireLite_Headers 0 0o« = 0o005000 0000SFFF
(2 mof_specific 7202 1813 - e = 8888?888 SSSSEEEF
g min 20s  ldEaee e 00003000 DOO0SFFF
izl 12588 7HI7 « « = 00009000 D000SFFF
O micp 12056 20018 e M 0000000 00D0AFFF
{Canet G702 820 « - = 0000EOO0 QOOOBFFF
Cathp o 0 = 0000CO00 OODOCFFF
53 vis 0 0 = 00000000 DOOODFFF
g COMMOn 3894 O« » = OOO0EDOD OOOOEFFF
cpu 4570 586 + + = 0000FO00 Q000FFFF
{3 drivers s 0+« + = 00010000 0001 0FFF
{1 FreeScale RTOS 1] u] = 00017000 00011FFF
{Z7 FreeScale_TCP 0 0 =l 00012000 0001 2FFF
{23 FreeScale_TCP_serial u] u] = 00013000 00013FFF LI
(3 FreeSeale_UDP 0 o =l 00014000 00014FFF
{3 FreeScale_wWeb_server u] u] =
Bl LICEMSE txt nia nda =
=53 project files 1028 553+ o+ = Status: IHun the target Details |
B freescale_stub.c g 0« « o
B Int_handlers.c 238 98 + + =
L main.c 7az 455 + « = Cancel | Elank Check |
23 mefa2259_ush_bootloader u] u] =
- b_lit 1] u] =
+103 omi_usb_fite Show Log Load Settings... | Save Settings,.. Close I
203 files 54882 15844
< | |

|
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(]
Hyper terminal setting

BaUdrate - 1 15200 Port Settings |

Stop bit — NO
Data bit — 8 355 persecond: [1520¢ -
Parity None s T .
Parity: | None ~]
i | 5
Fow contol

Festore Defaults

QK Cancel Apphy

2 7
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o
Reset the board- Should receive the message

“g test - HyperTerminal =10l x|
File Edit View Call Transfer Help
N

Running MCF52259 DEMO code

Copvright 2008 by Freescale Semiconductor Inc.

Use of this software 1s controlled by the agreement

found 1n the project LICENSE.H file.

Built on Mar 31 20106 17:10:35

IP Address = COA8B0RG62 > 192.168.0.98

Mask = FFFFFFBB > 255.205.255.0

Gateway = COA8NAB1 -> 192.168.0.1

InterNiche ColdFireLite TCP/IP for ColdFire, v3.0

Copvright 1997-2006 by InterNiche Technologies.

All rights reserved.

Preparing device for networking

Ethernet started on Iface: @

INET>

=l
Connected 0:00: 16 Auto detect 115200 3--1 SCROLL |CAF‘5 |HLIM |Capture Print echo 4
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks : * fr eesc a le ™
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Commands
# g test - HyperTerminal 3 =10 x|
File Edit View Cal Transfer Help
-]
Ethernet started on Iface: 0
INET> help
SHNMP Station: general commands:
help - help with menus f
state - show current station setup
delay - set milliseconds to wait between pings
host - set default active IP host
length - set default ping packet length
quit - quit station program
p1ng - send a ping
baud - set serial console BAUD
setip - set interface IP address
version - display version information
command - pass command to 05 shell

Also try "help [general|diagnosticl’

INET> state

1face 0- IP addr:192.168.0.98 subnet:255.295.295.0 gateway:192.168.0.1
current tick count 16530

Task wakeups:netmain: 8

nhettick: 8265

keyboard: 8262

INET>

eI |

|Cnnnected 0:01:38 Auto detect 115200 3--1 SCROLL |CJ-'J.F‘S |h'i_llv1 |C-.=||:m_|re Print echo

<&

C 4
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Setting IP address at PC side

rk Connections

File Edit Wiew Faworites

Tools Advanced | Help

OBack - Q - l_@ Lj“ .;__\j(|p5eardﬂ [

1__-" Folders | |$

Ty

[

Address |i.:'.i__ Metwork Connections

=l

S
-

LAM or High-Speed Internet

= 1394 Connection

P yireless Metwork Connection
=& Local Area Connection 2

Wizard

=

=T
|Eiroadc\o

Seneral I

the approprate |P settings.

LAM or High-Speed Inter...
LaM or High-Speed Inter...
LAM or High-Speed Inter...
LAM or High-Speed Inter...

Internet Protocol (TOPfIP) Properties

“ou can get |IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your networc administrator for

= Obtain an IP address automaticalhyr

—t* LUse the following |IP address:

Marne | Type | Status
Dial-up
B High Speed Data Dial-up Disconnected

Connected
Metwork cabls
Connected
Disabled

==l

Local Area Connection Properties

21>l
General I Advanced I

Connect using:
I E& PBroadcom MetXireme 5Hcc Gigabit C

Corfigure... I

=]

This connection uses the following tems:

gDe'tem'linistic: Metworc Enhancer
g File and Printer Sharing for Microsoft Metworks
B %= Intemest Protocol (TCPAIP)

- | .

U ririztall I

Install... I Properties I

— Description
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

I+ Show icon in notification area when connected
I+ Motify me when this connection has limited or no connectivity

IP address: I 182 . 168 . O . S5
Subnet maslk: | 255 255 . 255 . 0O
oK | Cancel |
Default gateway: I
£ Mbtain DS server address automatically
—It* LUse the following DMS server addn
Prefemed DMNS server: I
Ahtemate DMS server: I
Adwvanced... I
oK 1 Cancel |
<&
C 4
L 4
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Comunicating between the board and PC — PING COMM

Connect the Ethernet cable between the

MCF52259 board to PC

Type the command ping “192.168.0.98"

from PC side.

o CYWINDOWS\ system3 2\ cmd.exe

Microzoft Windows HFP [Uersion 5.1.26881]1
Gy Copyright 1985-2801 Microsoft Corp.

Dz“Profiles~r635542ping 172.168.8.98

Pinging 192.168.8.98 with 32 bytes of data:c

Reply from 122.168_A.928: hutes=32 time<ims
Reply from 1722.168.8.28: bhytes=32 time<ims
Reply from 122.168_A.28: hutes=32 time<ims
Reply from 122.168.8.28: bhytes=32 time<ims

Ping statistics for 172.168.0.78:
Packetz: Sent = 4. Received = 4. Lost = B (@x loss>,

Approximate round trip times in milli—seconds:
Minimum = Bmz, Maximum = Bms,. Average = Bms

DzsProfiles~rb3554>_

ITL=64
ITL=64
ITL=64
ITL=64

BT J1%Y ¥WLISH 01Tl

1) Local Area Connection is now connected E

Speed: 100.0 Mbps

jre Eth... | '{j untitled -F'aintl %test - Hyper... | o i ]
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IP Address changing

Open the Main.c file
Change the IP address.

Check with the ping command as well as in boot mointor about the
changes you have done for IP address is working or not.

C 4
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LAB2 — Serial to Ethernet and Visa vers
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LAB3 — Web server
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{4 Freescale CodeWarrior

File Edit View Search Project Debug BPL RVCE Datasheet Rohan Tools Processor Expert Device Initialization Window Help

Webserver project

_[&]x]

At He-<haAANEESRS s sEERER

ColdFire_Lite7x_m5225%demokit.mcp I

=l =

ColdFire_Lite
ColdFire_Lite_RTOS

I ColdFire_Lite_TFTP

1 ColdFire_Lite_UDP_client

% ColdFie_Lie_RTOS By B e

| Code | Data |'&|i

T

4]

i} 0« =
ColdFire_Lite_UDP_server A4E72 14705 « o« =
ColdFire_Lite_TCP_client 1122 572 « o« =
ColdFire_Lite_ TCP_server u] 0 - =
ColdFire_Lite_TCP_alarm 7202 1813 « . =
ColdFire_Lite_TCP_serial_cii... 13233 1?;133 5 :
Col_e_TC Pnal Ser... 15056 2561+ o+ =
== E702 820 + « =
Unlsed 0 o =l
Build_All 0 0 =l
ColdFire_Lite_Web_MassHO... 3894 0+ « =
ColdFire_Lite_ TFTP_MassH... 4370 536 « e« =
Web_MassHOST_USB_BL . 318 0+ « o
F I TTEESTaE T T O S 404 205 « o =
-] FreeScale_TCP a o =
{23 FreeScale_TCP_serial u] u] =
{23 FreeScale_UDF u] u] =l
{3 FreeScale_wWeb_server u] u] =
Bl LICEMSE txt nia nda =
=423 project files 1020 553 « =
B freescale_stub.c nta n'a =
B Int_handlers.c 238 98 + + =
L main.c 78z 455 + =
23 mefa2259_ush_bootloader u] u] =
23 cm_usb_lite u] u] =
203 files 55278 16049

| »]

|
msmrtl = W& » (] nbox - Mi... | £ 6 Windo... '”’Fneescal__ [&13 Micros.... -] Timcrs2es... | B codfre et | Y untitied - ... | BB cowmo... | [ caleuiator | [«

G 5:54FM
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Webserver demo

/= Freescale HTTP Server - Windows Internet Explorer — =] =l
o o P R
& = |l ntpuyis2. 165.0.98 =l #2 || | |coogle |2
File Edit View Favorites Tools Help
Ty dhe & Freescale HTTP Server | | @ = & @ = @PBQE = @TOOIS -7
g =
- ™
= “freescale
semicondyuchor
ColdFire” HTTP Server Demo
Web Page Examples
LED Control
This example demonstrates how to control a device over Ethernet
Real Time Controller Data
This example displays RTC register value of the board
Hetwork state Data
This example display network statistics
Best viewed with Internet Explorer
L. Copyright 2008 Freescale, Inc. All Rights Reserved
i) Local Area Connection is now connected lzl _I
Speed: 100.0 Mbps
I-DOHE
Q;Fstartl = WM& OB 3  » [Olmbox-.. | Caswind..-| B Freescal... | [@3miar... -| Fimcrsaa... | By coidfire ... | 1 untitled ... | BN cowin... | 1 caloulator I|gﬁeesca._ W@ 5:55 PM
<&
L 4
) o ) ) o.* ™
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks & r eesc a e
75 semiconductor

of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006.
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This module contains:

&

. Iﬁ) ction to USB
' ™
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and software  semiconductor
e USB Data Structures for K2/3u

e USB API Calls for K2/3u
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Introduction to USB

In This Section:

ﬁl}’[otivation for the USB Standard

9 freescale”

Q USB Topologgmiconductor
(J USB Connectors



USB - Universal Serial Bus was born out of the
need to provide designers and end-users with:

<&,
e amfalternative to Apple’s 1394 digital link

Tafraescale”

e a fast, bi-direcvpniadbntEtsost,
dynamically attachable serial interface

e that removes the port availability
constraints for the PC and other devices



Motivation for USB

Z fre escale........

wide range of devices simultaneously

e with minimal or no user intervention
required for configuration

Introduction to USB

e and is very end-user friendly
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Current USB Speeds and Limitations

Spec Data Rate and Applications Notes
<& Performance

USB 1.1 Low- ' Mbps / 10- | Keyboard, Low cost but limited
speed @ "Werformance; type
USB 2.0 Low- esva and number of
speed semiconductor endpoints are limited
USB 1.1 Full- 12 Mbps / 5-10 | Printers, audio Moderate

speed Mbps devices, floppy performance;

USB 2.0 Full- drives guaranteed latency;
| speed guaranteed

USB 2.0 High- 480 Mbps / 25- | Video, storage, | 308Widlwidth
speed 400 Mbps imaging improvements




USB Spec Provides for a Flexible Tiered Star Topology

* Single Host — The host controls communication with each device
 Up tod?27 devices can be attached

. DeV1ces are one of the following:

— ﬁubs (pr

— Functlon!!ilces) w! EIC!E roE Vlge I g lities to the system (e.g.,

printer, thumb drive, I- pod

e Upto7 tiers

— Can have up to 5 hubs deep with a max of 5 meters between each
hub



Introduction To USB

Topology - Tiered star

Host




Introduction To USB

USB Standard Connectors

il
jum—|
==
i |

A-connector (upstream) Root Hub

()
Connector types
)
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d How'Mis Transferred in USB

O Héw I%esfreles’ea’IEJﬂ‘ementS?

d ﬁe Enumeration Processg Wia0rgRfdsgyhen a device is connected?
L A More Detailed Look at What Comprises a Frame

L API Calls: What happens after enumeration?



USB is a token-based (packet) standard. Data is transferred
between the host and the device in a series of frames, transfers,
transagtions, and packets within1 Ms/1500 byte frames.

&
& @

Frame

Transaction 1 Transaction 2 Transaction 3 Transaction 1

1500 bytes /1 Ms

A
v



Software — General Concepts

The General USB Process

How Data is Transferred in USB

Frames are made up of transfers, which are made up of
transactions, which are made up of packets. The USB
host schedules these TmS frames when communicating
withghe low and full speed devices.

semiconducto




= =

< There are 4 types of data transfer:

> freescale’

Bulk semiconductor
3. Isochronous

4. Control

The type of transfer depends upon the type of device and its
data requirements (this is discussed in more detail later).




Software — General Concepts

The General USB Process

How Data is Transferred in USB

[tone |
o e | |
%:hgnfr easmga IeaTgtions and a

transaction can span gl AMesor

The host schedules transactions within the 1mS frame.




Software — General Concepts

The General USB Process

How Data is Transferred in USB

| Tansacion || Transaton |
e 11
FOeach trfrr ere&al@s of packets that

communicate the data setmaeordgiciod device:

1. Token Packet — the header that defines what follows
2. Optional Data Packet — contains the data being transmitted

3. Status/Handshake Packet — used to acknowledge transactions
and provide a means of error correction



When a USB device is plugged into a USB port the host communicates
with the device and configures each device according its unique
requirements such as:

1. gType of transfer required (interrupt, bulk, isochronous, or control
2. W"supplles the power (host or device)

s ~freescale,
{ Then ? ., § Sihgle device can be

configured to use |t 9 S E &Wer from the host)
5. Manufacturer’s product ID and registration information
6. Etc.

This configuration process is called enumeration. Enumeration
IS be covered in greater detail later in this presentation




These requirements are communicated to the host
through a hierarchy of C program descriptors. The types
of desggiptors include:
<&
& <& ™

7 ~freescale

2. Configuration Descseli-onductor

3. Interface Descriptors

4.

5.

Endpoint Descriptors

String Descriptors



This hierarchy of the most commonly used descriptors

looks like this:
<&
<&
ﬁ | sem/condu |
Interface Interface Interface Interface
Descriptor Descriptor Descriptor Descriptor




ff e e
_ // Sample Standard Device Descriptor Type
// Definition Fields
. . . Length (18 bytes)
Since the dewice descriptor Descriptor Type (DEVICE)

represents the Sftire device, USB Spec Release Number (0200h)

Device class (hub type...Human Interface defined in

m other descriptor, CDC described here)
ther,e Can_& Device Sub-class (00h)
device. 135 descrptar ‘ Device protocol (00h)

basic information SUCh as: US%emI Maximum Packet size (64 bytes — max for the

endpoint)

i i Vendor ID (ID assigned by USB IF)
version §upported, maximum Product ID (ID assigned by product manufacturer)
packet size, the number of Device release number (revision code of device)

. . Manufacturer (ABC Corp)
configurations, and vendor and Product (siring identifier)

i Serial Number (1234)
pI’OdUCt ID |nfo. Number of configurations (1 or more configurations
can follow)

y




The configuration descriptor is a
header to the intﬁace descriptors. It

specifies hoW 1S Mi st
device is p@iered, t E) _
maximum power consumption isS@muc
how many interfaces there are. There
can be more than one configuration
descriptor (for example: if the device
can switch between self-power and
host-power).

// Sample Standard Configuration Descriptor Type
/I Definition Fields

Length (9 bytes)

Descriptor Type (CONFIGURATION)

Total Length (total length in bytes of data returned)
Number of Interfaces (number of interfaces present
for this configuration)

Configuration Value (value used by the
SetConfiguration request to select this configuration)
Configuration (Index of String Descriptor describing
this configuration)

Attributes (bus powered, self powered, remote
wakeup)

Max Power (Maximum Power Consumption in 2mA

units)




Interface
Descriptor

o

The mte(ce desf pl‘ ?ﬁS‘

endpoints into functional group
that perform a single feature of

the device.

emi

// Sample Standard Interface Descriptor Type
/I Definition Fields

Length (9 bytes)

Descriptor Type (INTERFACE)

Interface Number (interface number, zero based, and
incremented once for each new interface descriptor.)
Alternate Setting (value used to select alternative
setting)

Number of Endpoints (number of Endpoints used for
this interface)

Interface Class (e.g., HID, mass storage))

Interface Sub Class (subclass Code - assigned by
USB Org)

Interface Protocol (Protocol Code assigned by USB
Org)

Index (Index of String Descriptor Describing this
interface)



- et

// Sample Standard Endpoint Descriptor Type
// Definition Fields

The endpoWescriptors define e e
Length (7 bytes)

what transfer tyge to use, the S R

maximum CU and time End Point Address (indicates what endpoint this

interval u d to po

descriptor is describing)
(1mS for low or full's

Attributes (specifies the transfer type)
Maximum Packet Size (indicates the maximum
€171 payload size for this endpoint)

devices and 125us for hlgh Interval (interval for polling endpoint data transfers.

Value in frame counts. Ignored for Bulk & Control
Speed deVICeS)- From thIS the Endpoints. Isochronous must equal 1 and field may
hOSt determines bandWIdth range from 1 to 255 for interrupt endpoints)

requirements. /




Interface <& Interface Interface Interface
Descriptor Descriptor S‘ Descriptor Descriptor

Upon detecting a USB device connection the host, using these
descriptors, configures the device and loads the proper driver program.
This configuration process is called “enumeration.”




Enumeration -Upon powering up, the host: queries all connected devices
to determine the requirements of each (such as, class of device power
source, number and types of endpoints) and assigns a unique address for
each. Thisssame process occurs for devices that are dynamically “plugged
in” to the hosifexcept the host waits ~120ms for the device to settle.

<& ™
~..freescale.. ..

nductor
Do you supply the power or do 1?

What transfer mode do you want?

How many and of what type of
endpoints do you need?



The General USB Process

The Enumeration Process: What happens when a device is connected?
Host

What device class are you? Here is your unique address.

Do you supply the power or do 1?

&

What transfer mode do you want?

&
How many f t type of
end s do youngediy Y &9 ™
' ' T 4'____;5 =
se 7ducto,f -

LEL o There are 4 types of data

Endpoints: A uniquely identifiable portion of a Universal transfer:

Serial Bus device that is the source or sink of information 1. Interrupt
in @ communication flow between the host and device. Bulk

2
3. Isochronous
4

L Power can be supplied by the host or the device.
Control

L USB Classes have been defined that include class-specific descriptors (e.g. HID
class and mass-storage class)

Software — General Concepts




// Sample Standard Device Descriptor Type
/I Definition Fields

Length (18)
Descriptor Type (DEVICE, CONFIGURATION,
INTERFACE, ENDPOINT, HID)

USB Spec Release Number (0200h)

Device class (hub type...Human Interface defined in
other descriptor, CDC described here)

Device Sub-class (00h)

Device protocol (00h)

Maximum Packet size (64 bytes — max for the \1 A

endpoint)
Vendor ID (ID assigned by USB IF)
Product ID (ID assigned by product manufacturer)
Device release number (revision code of device)
Manufacturer (ABC Corp)
Product (string identifier)
Serial Number (1234)
Number of configurations (1 or more configurations

can follow) /

Host

wStor [y

Here is your unique address.
What device class are you?

What transfer mode do you want?
Do you supply the power or do 1?

How many and of what type of
endpoints do you need?




2. Transfer Mode - The host then determines which type of transfer
each device requires. There are three transfer modes:

I rupt Transfer - Devices that send very little data such as mice or
(Ws would choose this type of transfer. 64 Kbytes/second transfer

rate
%ulk Traﬁrgasﬂa m large packets that need

uld choose this type of
— transfer. 1216 Kbytes/sewn’lr@r@mdaetor

“F - . «o be veri

Isochronous Transfer- Devices that stream data such as speakers
would choose the Isochronous type of transfer. There is no error
correction with this transfer mode as with bulk. 1023 Kbytes/second
transfer rate

Control Transfer - The host sends commands, and query parameters
via control packets. All devices use Control transfers to Endpoint 0 for
the Enumeration process. 832 Kbytes/second transfer rate



3. As the host enumerates each device it sets

: aside bandwidth for the devices that use the
Interrupt transfer mode interrupt and isochronous transfer modes

_ > and keeps track of the total bandwidth used.
- - & These two transfer modes can use up to 90%

““fe“dfréfé?ﬁéﬂe "

Once 98RIBH GRRAGIGHR bandwidth is used
up, the host does not allow any other interrupt
or isochronous devices to be enumerated
g}ty and the host uses the remaining bandwidth of
bulk transfer mode at least 10% for control transfer packets and
bulk transfer packets.




5. The available bandwidth is then divided into frames, and the
host controls those frames which contain 1,500 bytes. Every
millisecond a new frame begins. Within the frame, slots are
reserved, for isochronous and interrupt devices (up to 90%) so
that they ape guaranteed the bandwidth they need. Bulk and

cont@trgsf 5 use whatever space ig left.

Transaction 1 Transaction 2 Transaction 3 Transaction 1

1500 bytes /1 Ms

v

A



Transaction 1

Transaction 3

1 Ms Frame

\

!

Each frame begins with a Start of
Frame packet followed by the
hosts transactions to device
endpoints for data transfer.

The host schedules
transactions within 1mS
frames for low and full
speed.

Transfers may span
multiple frames.

The host may schedule
transactions anywhere in the
frame, but they must complete
within the frame.




Packets are a block of information with a defined data structure. The packet is the lowest level of
the USB transfer hierarchy describing the physical layer of the interface. If you were to monitor
D+ and D- you would see the packet fields:

Packet Identifier
Address Token Packet format:

Endpoint
Data

Frame num
CRC e

Data Packet format:

Handshake Packet format:

CRC covers everything in the packet with the exception of the PID which
has its own error checking mechanism.



Control Setup Token
Data

Handshake
Data (IN or OUT) Token
(optional) Data
Handshake
Status (IN or OUT) Token
Data
Handshake
Bulk Data (IN or OUT) Token
Data
Handshake
Interrupt Data (IN or OUT) Token
Data
Handshake

Isochronous Data (IN or OUT) Token
Data




e USB uses Non-Return to Zero, Inverted signaling

— Separate clock signal not required to be delivered with data

— ‘1’ on the data line indicates no change in level of NRZI signal

m)n e data line indicates transition in level of NRZI signal

onwn

nchron

Idle

Data

0 1

fre

NRZI

f 1s will eventually cause

escCaié

| oSemigondugtor |

1ielver to lose

0



After enumeration the device is ready to perform the
function it was designed for. It does so by issuing a set of
properl);equenced API calls.

Definition:

Application Program Interface (API): A formalized
set of firmware calls and routines that can be

referenced by an application program to access driver
functions.



Commonly used API calls for host devices:

*host_init() - Initialize the host controller
*host_stop() - Disable the host controller
*host_reset_bus() - Reset the USB bus and all connected devices
*host_send_control() - Send configuration info
*host_receive_control() - Get config info

*host_send() - Send data on USB channel
*host_receive() - Get data on USB channel
*host_add_ep() - Define an EP for your use
shost_remove_ep() - Delete an EP (allows others to use it)
*host_modity_ep() - host_modity_ep()

*host_ms_delay() - host_ms_delay()

*host_scan_for_device() - Application scan USB see devices attached



Software — General Concepts

API Calls:wnat happens after enumeration?

Commonly used API calls for devices:




Software — General Concepts

API Calls:wnat happens after enumeration?
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Freescale and CMX have collaborated to provide a complimentary USB
stack for ColdFire Microcontrollers

Complimentary SW for the

MCF522xx mily of
Microcon '
-USB Ba@e\ﬁc

e freescale

semicondutoiass Storage

— Generic HID
— HID keyboard
— HID mouse
— HID joystick

CDC to UART bridge functionality

<@,

2" freescale-

semiconductor

*Host HID Drivers
—Generic HID
—HID keyboard

ID mayise
ystick

*OTG Drivers
—Session request protocol
—Host negotiation protocol (HNP)
—Vbus “on the fly” control

CMX
QW SYSTEMS



These additional stacks are available for purchase from CMX

USB evice

el@le Bootloader _
SEmbe

= fréescale’

S|m|Iar

*FAT file System ( fd?%’ﬁ’égﬁégjgﬁtgird or

similar) frqugg!g
USB Host

*FAT file System

*Printer Lite CMX

QW SYSTEMS



Introduction to USB

Appendix A

9% USB On-the-Go

' ' ™
> frc~=zzale

\ductor




&

Remember that previously we said that USB:

can be implemented as a device or a host

2. dhere can be only one host but many devices

ost controls the devic

ee<cale’

conductor

; arg?
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By 2001, there was a protéenatimm/aEfseripheral devices
that could be interconnected and pass data to each other.
Because of this interaction of peripheral devices, the USB
Group saw the need for a USB device to sometimes act
as a device and sometimes act as the host. From that
need came the USB On-the-Go specification.



Hi-SFEED

USB ()n the- GO « What Applications would use it?

et OTG Device in

Same OTG Device

Peripheral mode ! ! in host mode
| I
&
€, R |
Abo¥€is a typlaal-appheauons-hn @l BB On-the-Go. On the

left laptop is acting as the hos@qmg@hrdm@mmm of data to the camera
phone and on the right the camera phone is acting as the host

controlling the flow of data to the printer. Depending upon the
application, a device can dynamically decide whether it will be the host
or the device. Other possible applications include:

Appendix A USB On-the-Go

Download Songs Keyboard Input Transfer Files Swap Songs




=USB

mrp To implement OTG, two new protocols were added in the USB 2.0
addendum. These new protocols allow USB OTG host wake-up
and role reversal respectively. They are:

P SRP = Session Negotiation Protocol
'HNP = Host Negotiation Protocol

SRP introduces these new/expanded states:
OTG-A device: a_idle, a wait_vfall, b _idle
OTG-B device: b_srp_init

HNP introduces these new/expanded new states:
OTG-A device: a_peripheral, a_suspend, a_idle
OTG-B device: b_idle, b_host, b _wait_acon, a_idle



When using A and B plugs, initially the device using the A plug is
declared the host and the one using the B plug is declared the
device. When using the mini-AB receptacle the ID plug pin declares

the initial, state of a device as host or device. State is then changed
during hostpegotiations protocol by turning a pull-up resistor on

DOOOOOWw
A F N P\ N\ P\ N\

“Wini-A plug

Mini-B ﬁug

Default Host Default Peripheral



- USB
N
SRP (Session Request Protocol) Negotiations

OTG-B (d@ce) asks OTG-A (host) for a USB OTG session by
sighaling in one of two ways:

:Emizuﬂéég_&azaﬁedance (>281 Q)

semiconductor

Note: The B-device pulses data line first and then
pulses Vg s



HNP (Host Negotiation Protocol):

1. OTG- ost) enables OTG-B (deviceg to become host by sending

SetFeaturedb hnp_enable) command to OTG-B (device).

2. OTG- (h‘t:fs endséls ighaling sg that.)TG-B (device) can
now become f@ le

3. OTgB (device) QeteCts u§ céi and turns off pull-up
resistor. semiconaucitor

4. Because HNP is enabled, OTG-A (host) interprets this
“disconnect” as a request by the OTG-B (device) to become host.

5. OTG-A (host) turns on its pull-up resistor and becomes
peripheral/device.

Continued on the next slide =



-&

Host Negotiation Protocol continued:

6. To return control back to OTG-A (host) , OTG-B (device) stops
using bus and becomes peripheral/device.

7. OG- Aﬁofréﬁsccta I:efé’bts and becomes

semiconductor

Note: If the OTG-B (device) does not STALL the
SetFeature(b_hnp_enable) command, the OTG-A (host) must give the
OTG-B (device) an opportunity to become host before the OTG-A

(host) may turn off Vg ;s.



f_,_-.pﬂ- Print Photos
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Figure 16-2. Example USB 2.0 On-The-Go Configurations




Freescale USB Solutions
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The USB Controller Continuum. Only from
Freescale.

RS08 S08 ColdFireV1  ColdFireV2 ColdFire V3 ColdFire V4

Z " freescale’

. USB is becoming the standard in Consumer and dUCtOr
Industrial applications
. Designers want a “one stop shop” USB solution.

» Freescale provides a complete USB solution to help you
enable competitive applications

® Industrial leading wide range portfolio: from cost-effective
entry level MC9S08JS8 with 8KB flash and 20 pin
packages to powerful MCF5225x with 512KB flash and
tH44pinpackages

® Market leading software and support: CodeWarrior
development tools, Freescale MQX RTOS, USB software
stacks, and 3rd party software and tools, training and
support from Freescale

® (Cost-effective and full featured development tool with
getting started DVD help you run up in minutes




&
« EDN China 2008 Innovation Award

 winner of the Consumer Electronics IC
category

EDMN China Innovation Award

EDN 1 i %

SRR CHINA 2008
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USB Solutions (Low/Full Speed, Device, Host,
| OTG) MCF5445x Ethemet

MOCF532x LCD

MCF537x Ethernet

MCF5227x LCD

MCF527x Ethernet

USE Function

e Host/Device/OTG and Host
Host/Device/OTG

Performance

MCI9508JME0/32

MCoS08JM16/8
MC9S08JS16/8

*Two integrated USB controllers

Integrated Peripherals




MCF52259 USB features

Dual Mode USB Controller

USB 1.1 and 2.0 complient full speed
device controller

16 bi-directional end points

DMA or FIFO data stream interface
Low power consumption

OTG protocol logic




USB

Local Bus

48-MHz Reference Clock
24-MHz Clock (bus clk)

USB CONTROLLER
Serial Interface Engine Enable
(SIE) USBDP pullup
:
F - i
IRQ BVCI i
- - USB RAM Target Logic USBDP
$ XCvR [T
E 208 bytes -~ USBDN
= Protocol and Rate
o ¥ Match A i
5 z ,
% ] w c _ I USB33
8 3 s % .- BVCI RX
o < = R it ,
o 2 - = E= S |—| Initiator Logic VREG
Z = < = “
3 B
| o
e | X

Figure 1. USB Device Controller Block Diagram
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LABs

 LAB1 — HID ( Device operation)
« LAB2 — CDC ( Device Operation)

« LAB3 — MSD( Host Operation)
« LAB4 — HID (Host Operation)




A
LAB1 — HID ( Human interface device)

 Inthis Lab the MCF52259 board (USB) will control the PC
curser.

« |nstall the “Coldfire_ USB _Lite.exe” file,
« This Exe will install the required project files for our Labs.

« Open the codewarrior for Coldfire. - GO through the code
warrior features

« Open the first project which is located in the installed folder.

D:\Profiles\r63554\Desktop\USB for MCF52259\usb-
peripheral\projects\CodeWarrior\mcf52223\hid-demo



Project file - HID

i+ Freescale CodeWarrior |

(&

File Edit W“iew Search Project Debug BPL  RWCE Datasheet Rohan  Tools  Processor Expert  Device Initialization  Window  Help

At sEasc-<xhEaEAA N NG s HERE

& hid-demo

File Edit View Favorites Tools Help

Qe - @ - (P F | Oseach [ rode | [ 37 X ) |-

Address IE:' D:\Profiles\r63554\Desktop\USE for MCF52259usb-peripheral‘projects\CodeWarrior \mcf52223Yhid-demo

| Size | Type | Date Modified |
i File Folder 3/29/2010 4:22 PM
h _demo.mcp 82KB CodeWarrior Project 3/29/2010 445 PM
Ehid-demo.elf 72KB CodeWarrior ELF D... 3/29/2010 4:42 PM
@ hid-demo.elf.519 38 KB 519 File 3/29/2010 4:49 PM
Egmﬁzzlx_pne.cfg 1KB Microsoft Office Qu... 6/1/2007 11:53 AM

Drag the *.mcp file to
code warrior

[ My Computer

|
Qsm:t' ElEW@E 2 > 2ru1icrosoﬂof...v||&;ﬁc5-dem i use




Project file details

i 4 Freescale CodeWarrior == =]
File Edit WView Search Project Debug BPL RWCE Datasheet Rohan Tools Processor Expert Device Initiglization Window Help

AEsEac-<xhEAANEEN s HEREB
Zlx

I ®  hid-demoflash-demakit j By &g -
Files | Link Orde etsl
% | Fie | Tode ] Data [#6[w
uzh-dry Fran
B usb.c Frae 579 «
B usb_configh o 0«
B usbh u] 0«
B targetc 392 0« -«
@ hid.c 2592 M. .
B hid kbd.c BOS Toe .
B hid_mouse.c 176 4 . . O 0 0
B hid_generic.c 364 1 «
B hid usb_config.c 1264 19« .
B startupc 152 0« -«
B mcfa222x_vectors.s 1148 S e .
B mcfGxes_loz 388 0« =
B m522%_evb flash.lcf nia nfa =
B device_intz.c 1512 0« =
B hid_main.c 236 0 s =
~
15 files 16620 1552
| 1]
[
#start| @& (3] WM& @@ 2 > [O]2Micosoftof... +| ) hid-demo == | & max_mers22s... | (@] Microsaft Pawer... | 1] UsE LaB details. .. | [gB Freescale Cod... |« |O|@@% 2:33PM




Compiling and flash programming

Freescale CodeWarrior
File Edit Wiew Search Project Debug BPL RWCE Datasheet Rohan | Tools Processor Expert Device Initigation Window Help

AL S E2 < BRNAAES N

=l
i some e | N\

Hardware Diagnostics

I ®  hid-demoflash-demakit j B & g\-
Files | Link Order I Targets I
e Flash programmer-Step?2
uzh-dry Fran 573 «
B usb.c Frae 579 + o«
B usb_configh o 0«
B usbh u] 0«
B targetc 392 0« -«
A hidc 2592 34 . .
B hid kbd.c BOS Toe .
B hid_mouse.c 176 4 . .
B hid_generic.c 364 1 «
B hid usb_config.c 1264 19« .
B startupc 152 0« -«
B mcfa222x_vectors.s 1148 S e .
B mcfGxes_loz 388 0 =
B m522%_evb flash.lcf nia
B device_intz.c 1512
-
-
15 files 16620 1552
| |+

[
4 start| @& @@ 3 [0]2Miaosoftof.. | (3 hid-demo | S use | & max_mers22s... | (@] Microsaft Pawer... | 1] UsE LaB details. .. | [gB Freescale Cod... |« |O|@@% 2:33PM




Flash selection

" Freescale CodeWarrior

File

RMCE Datashest Rohan  Tools

Edit  ‘Wiew Search Project

Debug  BPL

Load Settings File

Look in: | [C3 ColdFire =l

Processor Expert

?

2| MCF52211_IMTFLASH. xml
|=| MCF52212_IMTFLASH. xml
|| MCF52213_IMTFLASH, xml
|=| MCF52221_IMTFLASH. xml
|| MCF52223_TMTFLASH. xml
=] MCF52230_IMTFLASH. xml
|=|MCF52231 IMTFLASH. xml
2| MCF52232_IMTFLASH. xml
|=| MCF52233_IMTFLASH. xml
| 2| MCF52234_IMTFLASH. xml
|=| MCF52235_IMTFLASH. xml
|| MCF52236_IMTFLASH, xml
|=|MCF52252_TMTFLASH. xml
2| MCF52254_TMTFLASH. xml
|=| MCF52255_IMTFLASH. xml

Kui

|| MCF52)56_INTFLASI
= MCF52358_INTFLAS

=1
(=M

N

Device Intialization

(&

Window  Help

Select load settings- Step

W
arget: hid -dema-ash-demolkit

uztom Settingsz

eszar Famil: All -

I B20Ee 57 l

B Target Initialization

et Processorn

Connection:

PEMICRO_USE

=

/
agram Files\Freescale\Code\v\u"arriy ColdFire %7 15 ColdFire_Supparthlmitia Browse... |

File name:

JMCF52253_INTFLASH il =l
Files of type: ;I

IFIash Programmer Settings files {"xml} \

/

Open /
Cancsl | Fitkd b emary Buffer
A |
T arget Memomny Buffer Address, O IDDDDDDDD

Target

O |nnunsonn

temory Buffer Size:

Optionz

|+ Enable Logging

I Werify Target Memom WWrites

L | =S i Colh

-

4]

15 filex 16620 1552

1]

Close I

\
Load the MCF52259 flash xml file- Step2

[
4 start| @& E W& @@ 3 * [O]2Maosoftof... -| ) hid-demo

=

Uss | & max_mers2zs... | (@ Microsaft Pawer... | 1] UsE LaB details.... | [gB Freescale Cod... |« |O|@@% 2:32PM




Flash selection

i 4 Freescale CodeWarrior == =]
File Edit WView Search Project Debug BPL RWCE Datasheet Rohan Tools Processor Expert Device Initiglization  Window Help

A FEw-<hEAANEENsBEERR

Zlx

i @ Flash Programmer

Flaszh Prograrmmer T arget Configuration
I ®  hid-demoflash-demakit j By &g = F
Flash Configuration
s | Link Drderl Targetsl Eraze / Blank Check Diefault Project: hid_demo.mep
Pragram / Verify
v | = [ Code | Data W04 E Checksurn Default Target: hid-demo-flash-demakit
EHER usbedry 778 579 «  + w3
R ushc 7798 579 + o+ = ™ Use Custom Settings *
B usb_configh o 0 - =
B usbh u] 0« =
B targetc 392 O e« » = Eracessor Family: All e
B hidc 2592 34 « o+ o=
] h!chbd.c O3 Fieie M Target Processarn 52259 > Connection:  |PEMICRO_LISE LI
B hid_mouse.c 176 4« o =
E E:g’ﬁfgegﬁfng_c 1323 91; : : : ¥ | [Use Tiarget Imitialization
B startupc 152 0« « = \
B mcf5222x_vectors.s 1148 N | [Initizlization File of Default Target usdd when 'Use Custom Settings' unchecked.] Browse... |
B mcfGxes_loz 388 0« « =
B m522%_evb flash.lcf nia nia = = |
B device_intz.c 1512 0« » =
B hid_main.c 236 0+« + = \
— Target Rébkd b emory Buffer
T arget Memomny Buffer Address: 0« |2h000000
Target Memary Buffer Size: 0= (00008000
Shaow Log Load Settings. .. I S3ve Settings...

Proper configuration chosen
| e T I_»I|‘

|
Qfst.—:.—t' = E W& @@ 3 * [O]2Maosoftof... -| ) hid-demo == | (£ Max_mcrs2zs... | [@] Micrasoft Power... | 1] UsB Las details....”_ Freescale Cod... |« |O|@@% 2:33PM




Flash Erasing

i 4 Freescale CodeWarrior == =]
File Edit WView Search Project Debug BPL RWCE Datasheet Rohan Tools Processor Expert Device Initiglization  Window Help

AEsEac-xhEaEAANEES s HEREB

I Er i @ Flash Programmer
hid_demo.mcp
Flash Prograrmmmer | Erase # Blank Check Flash
#  hid-demoflash-demokit | i = Target Configuration
I J ! V @ E‘ @ Elash Confiatiation ¥ &l Sectors ™| Erass Sectors [ndividuslly
Filez | Lirk Order | Target:
ik ] Tt el TO000000 DOO0FFF
-
v | Fie [ Code || Data [Wb[e€ || f| |“hecksum RO G, DATERE
uzh-dry 778 579 « « ml= 00002000 00002FFF
B usbe 77es 579 « + = 00003000 00003FFF
B usb_config.h u] 0 e =l 00004000 00004FFF
B usbh 0 0. ™ 00005000 DO0OSFFF
g e 0000000 D000EFFF
B targeto 2z ) - 00007000 0N0N7FFF
B hidc 2592 34 « o+ o=
; 00008000 00003FFF
B hid_kbd.c E0S Vel m
: 00003000 00003FFF
B hid_mouse.c 176 4 ¢+ m
; ; 00004000 0000AFFF
B hid_generic.c 364 1+ » o 00008000 OOOOBFFF
B hid usb_config.c 1264 19 « » = 0000Co00 OOO0OCFEF
B startup.c 152 0o 00000000 0000DFFF
B mcfa222x_vectors.s 1148 8« » m 0000ED00 DO000EFFF
B mofSxex_lo.s 388 0« « m 0000F000 O000FFFF
B m522%_evb flash.lcf n'a nia * = 00010000 00010FFF
B device_ints.c 1512 0+ » = 00011000 00011FFF
B hid_main.c 236 O+ » o ggg:}gggg 83012EEE
00014000 0001 RFF Jd|
\
AN
Status: I Downloadingw Device Driver ... Dietails |
Cancel \ | Elank Check |
Shaow Log I Load Settings\l Save Sethings...
-
15 files 16620 1852
4| |+l
[
4 start| @& WM& @@ 2 > [O]2Micosoftof... +| ) hid-demo == | & max_mers22s... | (@] Microsaft Power... | 1] UsE LaB details.... | [BB Freescale Cod... |« |O|@@%F 2:40PM




Flash Erasing

i 4 Freescale CodeWarrior == =]
File Edit WView Search Project Debug BPL RWCE Datasheet Rohan Tools Processor Expert Device Initiglization  Window Help

AEsEac-xhEaEAANEES s HEREB

Er i @ Flash Programmer
| [ Erase / Blank Check Flash
#  hid-demoflash-demokit - =
I J !B v @ E‘ [+ Al Sectors ™ Erase Sectors Individually
Files | Link Order I Targets I
00000000 Q0000FFF
¥ | Fie [Code | Data [k [-| ff [Checkeum 00001000 DAA0TFFF —
EHER usb-dry Frae 573 «  « ml= 00002000 00002FFF
[ usb.c Frae 579 « + = 00002000 00003FFF
B usb_config.h u] 0 e =l 00004000 00004FFF
B usbh 0 0. = 00005000 DO0OSFFF
g e 0000000 D000EFFF
E |l 2233 33 b 4 : 0007000 O0007FFF
@ hid. kb, o E0S 7 oeie m 0000000 D0003FFF
i 00003000 Q0003FFF
B hid mouse.c dre disde 00004000 DO00&FFF
B hid_generic.c 364 1+ - = 0000BOOD O000BFFF
B hid usb_config.c 1264 19 « » = 0000Co00 OOO0OCFEF
B startup.c 152 0« - m 00000000 0000CFFF
B mcfa222x_vectors.s 1148 8« » m 0000ED00 DO000EFFF
B mcfSusx_lo.s 388 0« « = 0o0oFoo0 D000FFFF
B m522%_evb flash.lcf n'a nia * = 00010000 00010FFF
B device_ints.c 1512 0« « = 00017000 00011FFF
B e = tons s
00074000 00014FFF LI
\
\
Statys: | Erase Command Vcceeded Dietails |
\ | Elank Check |
Shaow Log
~
15 files 16620 1552
4| |+l
[
4 start| @& WM& @@ 2 > [O]2Micosoftof... +| ) hid-demo == | & max_mers22s... | (@] Microsaft Power... | 1] UsE LaB details.... | [BB Freescale Cod... |« |O|@@%F 2:40PM




Flash programming.

i 4 Freescale CodeWarrior == =]
File Edit WView Search Project Debug BPL RWCE Datasheet Rohan Tools Processor Expert Device Initiglization  Window Help

AEsEac-xhEaEAANEES s HEREB

Er i @ Flash I vogrammer
Flash Prohrammer | Program / Verify Flash
#  hid-demoflash-demokit | i =
I J 1 y @ E‘ E [ Use Selected File
Files | Link Order I Targets I Erase / Blank Check
I[D utput File of Default Project-T arget used when 'Use Selected File' unchecked.) e |
% | File | Code | Datllﬁl‘ E Checksum
EHER usbedry 778 579 «  + w3
ol usbo 77es 579 + o+ =l .
B usb_config.h u] 0 e =l File Type: IAuto Detect ;I
B usbh u] 0« =
B targetc 392 0« « =
E E:gibd - 2233 3; : : : [ Restiict Address Range I Apply Addiess Offset
B hid mouse.c 176 4« o =
B hid_generic.c 364 1« » = i 0 IEIEIEIEIEIEIEIEI
B hid_usb_config.c 1264 919 « o+ = 7 Offzat: IDDDDDDDD
B startupc 152 0« « =
B mcfa222x_vectors.s 1148 8« » m End: Oy IDDD?ffff
B mcfGxes_loz 388 0« « =
B m522%_evb flash.lcf nia nia = =
B device_intz.c 1512 0« » =
B hid_main.c 236 0O+« + = Flash Base Address: ﬁxUDDUDDUD
\\
Status: Krngram Command Su}\ceeded Dietails |
AN \ -
| \ Frogram \ I “erify |
X X
Shaow Log I \oad Settings... }\ Save Settings... I Close |
-
15 files 16620 1852
4| |+l
[
4 start| @& E W& @@ 3 * [O]2Maosoftof... -| ) hid-demo == | & max_mers22s... | (@] Microsaft Power... | 1] UsE LaB details.... | [BB Freescale Cod... |« |O|@@%F 2:40PM




Output of the Lab

* Insert the USB Cable to MiniA connector
on the peripheral board and other side to

your system USB pori.
* Reset the board.

* Look at the curser on your system, it
should be oscillating.
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LAB2-CDC

 This LAB will demonstrate the USB to serial and visa
versa communication.

« Open the project file from the installed folder.

— D:\Profiles\r63554\Desktop\USB for MCF52259\usb-peripheral\projects\CodeWarrior\mcf52223\cdc-

demo

» Follow the Steps which we have followed in the LAB1
for flash programming.

* |nsert the USB cable to MiniA connector and other
side of the cable to system USB pori.

« Connect the serial cable to board serial port & system
serial port, ( processor board)




PC side drive file installation

Found New Hardware Wizard

4 Welcome to the Found New
= :Q\ Hardware Wizard

This wizard helps you install software for:

MCF5222x CDC

f your hardware came with an installation CD

6
\'\é or floppy disk. insert it now. - 3

What do want the wizard to do? 0 . : b

& dnstail the Seftware automatically (Recommended] -
€ Install from a i

specific location (Advanced)

.‘h—.‘

Click Next to continue.

e Driver file installation

@ different heli—rdwarerc:onfigulatior;s. i

e
= Choose the second option

[u/
[/

[yl
[y

il
M1

ﬂ_';rstart| é (o =1z W& & E o » |©]2 Microsoft O... v| (£ 3 Windows Ex...vl |@] Microsoft Pawe. .. | W] UsB LaB details...l B Freescale Code...l 2, Device Marager ||:| Found New Ha... |« %= [0 2:57pM




PC-side driver file installation

P
MCF52753

% Search forthe best driver in these locations.

Ige the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed =

Select the folder that contains drivers for your hardware.

I Search removable media floppy. CD-ROM )
¥ Include this location in the search:

|D:\Profiles'r6355

Desktop™USB for MCF5225%'ws LI

@ IC3) usb-host ;I

k. ¢ Dont search. | will choose the driver to install. [ usb-otg

% Choose this option to select the device driver from a list. VWindows does not guaranteeNgat = IC5) ush-peripheral ":‘._-"\I . -

the driver you choose will be the best match for your hardware. £ pe-side . h
[ projects m
= £ sre J g
IT0S0 =l [ mefs222x
il Hook < Back .-.E) EriGem0 LI L~

@ different hzli—rdwarerconﬁgulatior;s. Nofolders, dick a plus sign above.

—

To view any

Hardware Profiles I

L
CANon sef y Shortaut to
centerinb... .doc IMEOGUIS

=
I

Bistrt| @ (2] (= 2] W O E 2

X @ 2 Microsoft O... v| £ 2 Windows Ex... v| @ Microsoft Powe. .. | l@] USE LAB details. . . Freescale Code. .. | @), Device Manager ":I Found New Ha... | e« HE @? 2:58 PM




USB driver

Found New Hardware Wizard

Completing the'l~qund New

:& Hardware Wizard

The wizard hag finished installing the softwahs{or:

KS MCF5222: CDC

Click Finish to close the wizard.

Ofnice OLitiook < Back I Finish I Cancel

@ different hzli—rdwarerconﬁgulatior;s.

Hardware Profiles

tﬂstart| @ [#] W ®E 9 » |©]2 Microsoft O... v| (£ 3 Windows Ex...vl |@] Microsoft Pawe. .. | W] UsB LaB details...l B Freescale Code...l 2, Device Marager ||:| Found New Ha... |« %= 1[O]@ 2:50pM




COM Port at System side

b E :
System propertes — =

B

My Documents

System Restore I Automatic Updates | Remote I
General I Computer Name Hardwars I Advanced J
-
A h L -
r Dievice Manager Device Manager
The Device Manager lists all the hardwWare devices installed File Action View Help
on your computer. Use the Device Majager to change the -
propetties of ary device. = -P||§||§| |%E’
evice Manager =& r63554-02 =
\ [ ig, Batteries
N \ - &g Computer _—
Diri -
L e S . e (-4 Disk drives L
river Signing lets you make sure indalled drivers ars z
compatible with Windows. Windows Updgte lets you set up B 3 D!slpl..ay adapters.
how Windows connects to Windows Updite for drivers. Bligh DVD/CD-ROM drives
[H-4=% IDE ATAfATAPI controllers ‘
Diriver Signing I Windows Update [ IEEE 1394 Bus host contrallers
\ (- EE Jungo
= \ H-&» Keyboards -
SRR R B1-8% LibUSB-Win32 Devices
Hardware profiles provide a way for you to get up and store B 7"y Mice and other pointing devices -
different hardware configurations. -
I:I'--L Modems
[]---@ Maonitors |5 N
Hardwire Profiles | (- E# MNetwork adapters
| - B PCMCIA adapters
\ Portable Devices |-
| Mokia ES1
[:—:|n|¥| | - Ports (COM &LPT) ——
n__\y’ Communications Port (COM1)
DC (COM15)
H- %% Processors

junk osbdm

= SB commport number

CANon sef Winl INF v AC Shortaut to
centerinb... generator sed.doc  IMGOGUIS.

rortcut to LLG64

[ & pevice Manag... [« J[OF =00eM




Hyper terminal for USB

* Open the Hyper terminal
» Select the USB port.

« Set the baud rate -19200
» Data bit -8

» Parity -None

« Stop bit- NO




Hyper terminal for UART

* Open one more Hyper Terminal
« Set the Baud rate 19200

* Type the character in one terminal, This
shold be displayed in other terminal and
visa versa.




Working

- T T e

¢ test - HyperTerminal
File Edit Wiew Cal Transfer Help

= =| 3] 05|

hhhhh

& test3 - HyperTerminal

File Edit view Cal Transfer Help

D= ®|3] s

from USB dide

hing MCES1EM25

’ “ Connected

junk osbdm

1
stt.—:.—t' = - ACNE B » |©] 2 Microsoft OF.... v| (£ 3 Windows Ex... v| EMia’osoﬂPower...l 1] USE LAB details. .. | B Freescale Code. | §in| 2MicrosoFtMa...v||@ 2 HyperTerm...w |« [0 =:0apM
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L AB3 — MSD(HOST)

In this LAB will achieve reading and writing to thumb drive. This will
demonstrate the Host functionality.

Open the Lab from the Installed folder.

D:\Profiles\r63554\Desktop\USB for MCF52259\usb-
host\projects\CodeWarrior\mcf52223\mass-storage

Follow the same steps followed in LAB2 for flash programming.
Connect the serial cable to system,

Open the Hyper terminal, select the COM1 and do the Baud rate setting -
115200.




Reset the board

My Documents

File Edit View Cal TransferkHeIp

D] |8 [E] @\

N\

()

Nokia PC Suite™ license.dat

// N\
Message from the board after reset

C Shortaut
.doc IME0GUIs

tﬂstart| @ [#] W ®E 9 » |©] 2 Microsoft OF.... v| (£ 3 Windows Ex... v| @Microsoftpower...| 1] USE LAB details. .. | B Freescale Code. | §in| 2MicrosoFtMa...v||§ test- HyperT.. |<« [O]@ =3:22pM




test - HyperTerminal
File Edit View Call Transfer Help

D »|5] :0lE| =

This is the simple terminal version 1.8

erstand the following commands:
Prints help about commands.
List directory.

China

()

Nokia PC Suite™ license.dat

Command details

C Shortaut
.doc IME0GUIs

tﬁstart| @ [#] W ®E 9 » |©] 2 Microsoft OF.... v| (£ 3 Windows Ex... v| @Microsoftpower...| 1] USE LAB details. .. | B Freescale Code. | §in| 2MicrosoFtMa...v||§ test- HyperT.. |<« [O]@ =3:22pM




USB thumb driver detected

_(Ex]

“g test - HyperTerminal
File Edit View Call Trape

After thumb driver inserting the
detection message o

This is the simple terminal

>help

I understand the followiplg commands:
help: Prints help abovut commands.

dir: List directory”

dump: Dump contents of a binary file.

type: Dumpt contents of a text file.

>Device connection detected.
Mass—storage driver started.

i

Connected 0:02:33 [autodetect  [1152008-N-1  [SCROLL  [CAPS [MUM [Capture  [Printecho

Jf_-‘startl é (o =1z W& & E o » |©] 2 Microsoft OF.... v| (£ 3 Windows Ex... v| |&] Microsoft Power...l 1] USE LAB details. .. | i Freescale Code... | i ZMicrosoFtMa...v”% test- HyperT.. |« —|[O[§ 3:23PM




Thumb drive contents.

“& test - HyperTerminal == =]
File Edit WView Cal Transfer Help

Unknown command! -]

>dir
ADC_INT.HTH
ARROY . GIF
BC_SEP1.GIF
CAN_INTR .HTH
CAU.HTH
CORE_INT .HTH
DEBUG . HTH
DMA_INT.HTH
DTIMER .HTH

EMAC.HTM
ETH_INT.HTM
EZP_TINT.HTH
GPIO.HTM
GPT_INT.HTH
HEARDER . GIF
HEADERZ2 . GIF
HR1.GIF
I2C.HTM
INDEX.HTH
MCF5225K . JPG
MEMORY . HTH
MINIBUS .HTH
PIT_INT.HTH
PLL .HTH
PHUM_TNT .HTH
QSPI.HTM
RTC_INT .HTH
SYS_TNT.HTH
UART_INT.HTM
USB.HTM
5225¥_2.JPG

>

-

Connected 0:03:08 |Aut|:| detect |115200 8-M-1 |SC ROLL |C.-‘«PS |i UM |-C-.=up:u:'e |F‘:":‘-i echo

J{-‘Startl é (o =1z W& & E o » |©] 2 Microsoft OF.... vI [0 3 Windows Ex... v| |&] Microsoft Power...l 8] USE LAE details... | B Freescale Code. | ‘4 2 Microsoft Ma. . v”% test - HyperT... |« O] 3:24Pm




« AN3560.pdf page 21— for the USB
operation
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