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Disclaimer
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hazardous uses where malfunction could result athdéodily injury, or catastrophic property
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intellectual property rights of Oak Micros or thipdrties.

THE INFORMATION CONTAINED IN THIS DOCUMENT IS PROMDED ON AN “AS IS” BASIS.

Oak Micros does not warrant merchantability for @aoypose and shall not be liable for any direct,
indirect, incidental, special, exemplary, or congagial damages of any kind, however incurred,
through the use of our products.

The Oak Micros home page can be foundttd://oakmicros.com
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1 Introduction

The Oak Micros om128 device is an integrated mmntller based on the Atmel ATmegal28. A key
design feature of the om128 is that the ATmega%Zfckaged on a compact carrier board that is
socketable using a 40-pin DIL style package withsgpaced 0.1” apart. This pin spacing allows the
device to be used on breadboards and in othemthieiapplications. Here is a feature summary of the
om128 device:

ATmegal28 with 14.7456 MHz crystal. Optionally aM6iz crystal is available.

32 1/0 pins in a 0.1” DIL format (provides accesgbrts B, D, E, and F of the ATmegal28).
Compact size (2" x 0.9") for the supplied functittya

A RS232 transceiver that provides true RS232 veltagels on USARTO.

A miniature slide switch that allows the user toabe the voltage levels for serial channel 1
between RS232 levels (x 15V) on pins 1 and 2 vdogis levels (0V-5V) on pins 19 and 20.

Up to 64K bytes RAM via an extended RAM daughtedca
5V regulator rated up to 200mA and green powerciidir LED.
Green and red active low monitoring LEDs connetteldO pins 5 and 7 on port E.

A pair of 20-way SIP sockets is shipped with thel@device to provide a socket for your own
circuit.

The om128 device is preloaded with a small bogtdtrader. Windows download software can be
used to initiate program and EEPROM downloads ftleenhost PC. Simply connect a serial RS232
cable to the RS232 TX, RX, DTR and ground pinshendevice. One advantage of the Oak Micros
devices is that the download can be initiated ftbenhost PC without requiring any intervention from
the user such as jumpering I/O pins. This also mékeasy to update the software in place or apply
field upgrades. While it is not necessary to useptovided bootstrap loader, it does make it vasye
to get started without requiring an AVR device peogmer.

The Oak Micros software install package includes éxample programs. The first is a hello world
style application that flashes the built-in LEDgldhe second shows how to use the extended RAM
capabilities provided by the om128 64K RAM daugbtard. The source code is fully commented and
is easy to follow even for a novice. The softwaaekage also includes the binary and source code for
the bootstrap loader in case that is needed toldetaure-program the device.

As a comparison see the Oak Micros ZX-128e devibe.main difference is that the om128 has a
bootstrap loader instead of a licensed ZBasic ¥iriiachine.

Section2 of this manual explains how to get started whith device and download an AVR program
from a host PC. Sectioi@sand4 explain how to use the device hardware in datadl the function of
each of the 40 pins. Sectiérexplains how to use the GUI and command line doachutilities and
section6 explains the example programs that are shipptdtive om128 software package. The
bootstrap loader is briefly described in secfioand Appendix A shows the schematic for the device
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Oak Micros om128skEr Guide and Reference
2 Getting Started

This chapter explains how to quickly get startethwie device. The other chapters in this manual
should be consulted for more details on the hareaad support software.

2.1 Unpacking and Installing the Device

The om128 is delivered in an ESD protective boghasvn below. It is recommended that the device
be left in the conductive black foam when not ie.uBhe device can be used on a breadboard or any
other circuit that has 0.1” hole spacing such ash@ard (also known as stripboard) or a custom PCB.
The two 20-way SIP sockets are provided for thqg#ieations that need a socket.

Figure 1: om128 as shipped in ESB Protective Box

The picture on the next page shows how an om12®earsed in a standard 5-hole breadboard. The
right-hand side shows the om128 in the standardiposvith 3 holes left. The left-hand side shows
how the om128 can “straddle” a power bus to lealiel8s for additional components or wiring.

Although the om128 can be inserted with the daudbdard in place, it is easier to first remove the
daughter board, insert the om128, and then reptecdaughter board. The daughter board is shown
detached in the right-hand picture on the next pbigée that the daughter board can only be oriented
one way. As with all devices you should carefuifiydut the om128 by inserting a flat bladed
instrument then gradually levering out the deviast at one end and then the other.

Version 2.0 June 23, 2009 Page 6 of 39
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Figure 2:  Using the om128 with a Breadboard

2.2 Connecting the om128

There are two ways to power the om128. If you heavegulated 5V supply then connect 5V to pin 37
and ground to pin 39. If you have an unregulatdthge between 7V and 20V from a battery or wall
wart then connect the positive to pin 40 and tloeigd to pin 39 as shown in the right-hand picture
below. The green power monitor LED should lightthié LED doesn’t light then immediately
disconnect and check your wiring.

Once power is supplied, the pre-loaded AVR progsawmuld start flashing the two 1/0 port LEDs in
turn. The red LED for half a second and then tle2giLED should light for one and half seconds.
Pin
40
39

37

Power
LED

Red and Green
Port I/O LEDs

Figure 3:  Power Pins and LEDs
Version 2.0 June 23, 2009 Page 7 of 39
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To download programs from the host PC, a RS232lsable needs to be connected to pins 1 to 4 of
the device. Pin 1 is TX signal, Pin 2 is the RXnsilg Pin 3 is the DTR signal and pin 4 should be
connected to ground. A straight-thru RS232 cabthasdhest one to use where none of the wires are
crossed i.e. pin 2 is connected to pin 2, pin @ito3 etc. This cable has a female socket on esid th
plugs into the host computer and a male plug omther that can be plugged into a female RS-232
socket.

For breadboarding or other prototyping techniqites,

is useful to be able to directly access the foquired

wires for downloading. One simple method is to aise

male RS232 PCB socket and attach a female-to-

female gender changer on the front as shown in the

picture to the right. The four bottom right ping ar

then connected correctly for use on a breadboard or

other circuit. You may choose to remove the leats f Figure 4:  Simple RS232 Connection
the other five pins to avoid confusion or problems.

Some modern PCs no longer support a serial pog.dption is to buy a serial port adapter card. The
alternative and simpler approach is to buy a US8etial adapter. These can range in price from $20
to $50. It is best to get one that is based on@I FISB to serial chip (seeww.ftdichip.com). You
should follow the manufacturer instructions fortaikng the Windows drivers. If all goes well you
should see a new COM port listed in the Windowsaemanager when you plug in the USB cable.
The picture below shows a socket friendly USB taeseonverter PCB from Elba Corporation
(http://www.zbasic.ne}/that allows direct breadboard connection to tnaak.

Figure 5:  Connecting a USB to Serial Converter

Version 2.0 June 23, 2009 Page 8 of 39
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2.3 Installing and Using the Oak Micros Software Pa  ckage

All of the software to support Oak Micros deviceslelivered in a Windows self-extracting install
program named ominstall-1.2-1.exe. After downlogdnom the Oak Micros website
(http://oakmicros.con)/ use the run command, double-click on the exd&teitar a Windows
command line to start the installer. The first soref the installer is shown below.

Figure 6:  First Screen of Oak Micros Software Installer

After agreeing to the license, select an instaétatory, and click orstartto install the software. The
final screen of the installer is shown below.

Figure 7:  Final Screen of Oak Micros Software Installer

Version 2.0 June 23, 2009 Page 9 of 39
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The software installer creates a set of shortiouasprogram menu group nam@ak Micros Click on
theDownloadermenu item to start the Oak Micros download utilBglow is a screen shot of the
Windows download utility.

Figure 8: Initial Screen of the Oak Micros downloader

The download utility queries the operating systentlie list of valid serial ports. Assuming that no
other application is using the serial port, it pened using the default speed of 115,200 baudkiGgjc
the Serial Port Consoléab should display the output from the pre-loaeegaimple program similar to
the screen shot below.

Figure 9:  Output from the pre-loaded Example

AVR programs and EEPROM data are downloaded tdé¢hwee using th®ownloadertab. Click on
the Browse button next to the flash field and @ dilalog is displayed showing the current directairy
the downloader application. This directory showdtain the Intel Hex files for the helloworld
example and the xram example. Selecixtiaen128.hexile and clickOpen The filename is listed in
the text field and thBownload Nowbutton is available. Press the button and the ttadshould
start. Here is a screen capture part way througlidhvnload:

Version 2.0 June 23, 2009 Page 10 of 39
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Figure 10: Partial download

Notice that thédownload Nowbutton has changed td&saop Downloadutton that can be useful to
stop longer downloads. The progress indicator sttbatsthe download of 3942 bytes is almost
complete. When the download is complete, the agitin automatically swaps to tiserial Port
Consoletab to show the output from the application. Thkieeded RAM example also has a different
LED pattern depending on whether the daughter bigargstalled or not. Here is the console output
from the extended RAM example:

Figure 11: Example console output from extended RAM Example

At this point you can re-download the Hello Workhenple (helloworldom128.hex) or start
downloading your own code. Chapgehas more detail on how to use the Oak Micros &dl
command line download utilities.

2.4 Upgrading from a Previous Release

If you are upgrading from release 1.x of the sofeny@ackage, you should uninstall it first. Thiswees
that some older files are removed before installireg2.x release. There are no significant chafayes
the om128 in this release, other than migratingettemples and boot loader to the latest versidheof
WInAVR tools. See the README.txt files for a list opdates and changes.

Version 2.0 June 23, 2009 Page 11 of 39
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3 Using the Hardware

This chapter describes the hardware features airti28
device.

The om128 is packaged in a 40-pin DIL style package
nominally measures 2 inches long by 0.9 inches wiities is
wider than a regular 40-pin package and the depiiteare
positioned 0.8” apart. A pair of 20-way female Stiekets is
provided as a socket for the device.

Pin 1 for the device is denoted on both the toplasttbm of
the circuit board as shown in the picture to tig@ti
Figure 12: Locating Pin 1

3.1 Microcontroller

The om128 uses an Atmel AVR ATmegal28 microcorgrollhe electrical specifications of the
om128 are the same as the ATmegal28. Ratherdpanducing them here the reader is directed to
the datasheet published by Atmel. It can be obtkirem the Atmel websitattp://www.atmel.conor
from the Oak Micros websitettp://oakmicros.com

To the right is an
annotated
photograph of
the om128
device with the
daughter card
detached. The
front cover of
this manual
shows an om128
device with the
daughter card in
place.

Figure 13: Detailed View of om128 Function
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The flash memory of the om128 is programmed wiimall 512 word bootstrap loader that can be
used to download applications from a host PC witlhequiring an AVR programmer. The
ATmegal28 has 4K of RAM and this can be increagetb 64K using the daughter card. The om128
also has 4096 bytes of EEPROM.

The device uses a 14.7456 MHz crystal. This freque@movides zero timing errors when used for
serial communications up to 230,400 baud. Optigrtak device can be provided with a 16 MHz
crystal. The device has 32 1/0O pins by using pBrtB, E, and F of the ATmegal28. The remaining
I/O pins from ports A, C, and G are reserved aratius support the extended RAM daughter card.
Chapterd gives a detailed description of each I/O pin.

3.2 Power

There are two ways to power the device. The simpheshod
is to apply a voltage source of between 7 and 26\[2C to
pins 39 and 40 where pin 39 is ground as depictélda picture
on the left. This DC voltage source can be an uredgd AC
adapter (wall wart) or a battery such a 9V celle ®m128 has Power
on-board filter capacitor and a regulator to cohtle input LED
voltage to 5V. This 5V output is also availablepn 37 but it

should be used with care, as the regulator iséignib 200 mA,

of which 110 mA is used by the device. Also theboard

regulator has limited capacity for heat dissipasorthe input

voltage should not be too high; a range of 7 t&/aRs is

preferred. The device also includes a green povesiitor LED  Figure 14:  Power Connections
that is lit when power is applied to the device.

VIN GND VCC

Most users will benefit from
powering the device from an
externally regulated source. A
suggested connection for such a
configuration is shown to the
right. The output of the external
regulator can also be used to
power additional external
circuitry up to the capacity of
the regulator. Depending on the
power dissipated by the
regulator, it may need to be
mounted on a heat sink to
prevent it from getting too hot.

Figure 15: Interconnection with External Regulator
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3.3 Serial Communications

A serial communication to a PC is needed in ordefawnload AVR programs, and to transmit or
receive data on USARTO. The partial schematic aciiqg below shows the serial connections to the
device. A straight-thru RS232 cable is the besttonese where none of the wires are crossed ne2 pi
is connected to pin 2, pin 3 to pin 3 etc. Somesithés is called a DTE/DCE cable. It has a female
plug on one end that plugs into the host computdraamale plug on the other that plugs into a femal
socket.

TX RX ATN GND
Figure 16: Connection to RS232 Serial Port

The DTR connection to pin 3 of the device is ondgded for downloading AVR applications using the
built-in bootstrap loader. You may wish to add mper in that line so that it may be disconnected fo
“normal” operation. Some operating systems, ngtstindows XP, toggle the DTR line (pin 4 of the
DB-9) on the serial ports during boot up. Thislwduse the device to reset on every positive-going
transition of the DTR line.

One of the unique features of Oak
Micros devices is the ability to
switch between RS232 and logic
voltage levels for USARTO. This is
done using a slide switch that has
two positions as shown to the right.

Figure 17: Switch on USART 0

When the switch is pushed towards pins 1 and 2@awrs above then the serial connection uses RS232
voltage levels (£ 10V) on pin 1 (TX) and pin 2 (RXYhen the switch is in the other position then the
serial connection uses 0V/5V non-inverting logieels on pin 19 (TX) and 20 (RX). This second
position (pushed to the right) is useful for cortimerto other devices that have non-inverting logic
level serial communications such as a serial LCD.

A second hardware USART with logic level outpualso available on pins 9 (TX) and 10 (RX),
which correspond to port D I/O pins bit 3 and bre8pectively.

Version 2.0 June 23, 2009 Page 14 of 39
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3.4 Reset

Grounding pin 38 resets the device. Be careful
you do not short the reset pin to pin 37 that
carries 5V. A switch to ground the Reset pin is
sometimes useful especially for initiating a
manual download of an AVR program using the
Oak Micros download utility.

RST

If the reset switch is also connected to other
external circuitry, you may wish to isolate the
AVR microcontroller from the remaining
circuitry so that the on-board resets that occur
during downloading are not also applied to the
external devices. A simple isolation circuit
employing a small signal diode such as a 1N914 _ _

or 1N4148 is shown below right. You can also Figure 18:  Reset Pin 38
implement an isolation circuit using a discrete
transistor or an open-collector gate.

Figure 19: Reset Signal Isolation

3.5 RAM Daughter Card

One of the unique features of the om128 devictsisampact size even with the addition of 64K
extended RAM. It may be helpful to remove the RAMighter card when plugging the om128 into a
socket or breadboard but note that the daughtdrstaould only be unplugged or plugged in with the
power off. The socket on the main board and plutherdaughter card can only be fitted one way
around.

3.6 12C Communications Bus

The hardware 12C bus (SDA/SCL) is available on dihsand 12. The device does not include the
necessary pull up resistors for 1I2C communicatmmshese two 1/O pins.

Version 2.0 June 23, 2009 Page 15 of 39
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4 Device Pin Configuration

The om128 has 40 male pins, numbered 1 through 4®i8” DIL configuration. Pin 1 is at the
bottom left of the annotated photograph and is midwated by a silk-screened number 1 on the top
and bottom of the circuit board. Pins 20 and 21atse silk-screened on both sides and pin 40ks sil
screened on the bottom only.

Port F Port B
VINGND RSTVCC||F.0 F1 F2 F.3 F4 F5 F.6 F.7 ||ICS SCKMISOMOSIB.4 B.5 B.6 B.7

TX RX ATNGND|| D.7 D.6 D5 D.4 D.3 D.2 D.1 D.O E.7 E6 ES5 E4 E.3 E.2 TXDRXD
Port D Port E

Figure 20: Device Pin Configuration

Below is the schematic part for an om128 device.

Figure 21: Schematic Representation of om128
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The following table describes the function of epghon the om128 device. See the Atmel
ATmegal28 datasheet for more information.

Pin Name Description

1 TX This is the output pin for USARTO. The outpultage will range from about —10 to
+10 volts allowing it to be connected to the RS-#§3ut for a serial device. This
pin should be connected to pin 2 of a DB-9F seaanector.

2 RX This is the input pin for USARTO. It will tetate a voltage swing from —30V to
+30V allowing it to be connected to an RS-232 oufpam a serial device. This pin
should be connected to pin 3 of a DB-9F serial ector.

3 ATN This input is used for signaling the devioeehter the download mode. If you don’t
need to download, no connection is required butmpay wish to ground this pin to
eliminate the possibility of spurious resets causgélectrical noise.

For downloading, this pin should be connected to4pof a DB-9F serial connector.
Note that some operating systems (particularly \&wgl XP) tend to toggle the
DTR serial port line, to which this input is nordyatonnected, during the booting
process. Every positive transition on this input eause the device to reset.

4 Ground This is the ground connection for theadgrort and is common with pin 39. This
pin should be connected to pin 5 of a DB-9F seaanector.

5 PD7 In addition to being a general input or otifpn, a signal may be applied to this pin
to serve as the clock source for Timer/Counter2.

6 PD6 In addition to being a general input or otifpa, a signal may be applied to this pin
to serve as the clock source for Timer/Counterl.

7 PD5 In addition to being a general input or otifpa, a signal may be applied to this pin
to serve as the clock source for USART1 in synchusrmode.

8 PD4 In addition to being a general input or otifpa, a signal may be applied to this pin
to serve as the input capture for the Timer/Counter

9 PD3 In addition to being a general input or otfpn, this pin can be used as the transmit
pin for USARTL1. It will only tolerate a voltage svg from OV to 5V and should
only be connected to a serial device that usesmarted logic levels for serial
communications. As a second alternative a signgllmeaapplied to this pin to serve
as external interrupt 3.

10 PD2 In addition to being a general input or aufgn, this pin can be used as the receive
pin for USART1. It will only tolerate a voltage swg from OV to 5V and should
only be connected to a serial device that usesmarted logic levels for serial
communications. As a second alternative a signgl lmeaapplied to this pin to serve
as external interrupt 2.

11 PD1 In addition to being a general input or atfpn, this pin serves as the TWI serial
data line (SDA) when using 12C. An external pulhegistor (4.7K to 10K) is
needed for SDA. As a second alternative a signgllmeaapplied to this pin to serve
as external interrupt 1.
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12

13

14

15

16

17

18

19

20

21

Name

om128ser Guide and Reference

Description

PDO

PE7

PEG

PES

PE4

PE3

PE2

TXD

RXD

PB7

In addition to being a general input or atfpn, this pin serves as the TWI serial
clock line (SCL) when using 12C. An external pulligsistor (4.7K to 10K) is
needed for SCL. As a second alternative a signglbmeaapplied to this pin to serve
as external interrupt O.

In addition to being a general input or aufpn, this pin drives the active low red
LED. As a second alternative a signal may be aggb this pin to serve as the
input capture for Timer/Counter3. As a third alegime a signal may be applied to
this pin to serve as external interrupt 7.

In addition to being a general input or atfpn, a signal may be applied to this pin
to serve as the clock source for Timer/Counter3aAscond alternative a signal
may be applied to this pin to serve as externatiapt 6.

In addition to being a general input or aufpn, this pin drives the active low green
LED. As a second alternative this pin may also $eduas the output compare and
PWM output C for Timer/Counter3. As a third alteima a signal may be applied to
this pin to serve as external interrupt 5.

In addition to being a general input or aufpn, this pin can be used as the output
compare and PWM output B for Timer/Counter3. Ageosid a signal may be
applied to this pin to serve as external interdupt

In addition to being a general input or aufpn, this pin can be used as the output
compare and PWM output A for Timer/Counter3. A®eosnd alternative a signal
may be applied to this pin to serve as the anabogparator negative input (AIN1).
See the ATmegal28 documentation for more details.

In addition to being a general input or aufpn, a signal may be applied to serve as
the clock source for USARTO in synchronous modeaAgcond alternative a signal
may be applied to this pin to serve as the pos#naog comparator input (AINO).
See the ATmegal28 documentation for more details.

This is the transmit pin for USARTO. It wihly tolerate a voltage swing from 0V
to 5V and should only be connected to a serialaiethat uses non-inverted logic
levels for serial communications.

This pin also serves as the programming data o(Bid®). To reprogram the
om128 using a serial programmer, the switch nesde tin the position closest to
pins 19 and 20 so that this pin is connected taldéwece. See sectidhfor more
details.

This is the receive pin for USARTO. It walhly tolerate a voltage swing from 0V to
5V and should only be connected to a serial deiaeuses non-inverted logic
levels for serial communications.

This pin also serves as the programming data i(Ribt). To reprogram the om128
using a serial programmer, the switch needs tm blea position closest to pins 19
and 20 so that this pin is connected to the de@ee.sectio for more details.

In addition to being a general input or atifgpn, this pin can be used as the output
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Pin

25

26

27

28

29

30

31

32

33

34

Name

om128ser Guide and Reference

Description

PB6

PB5

PB4

PB3

PB2

PB1

PBO

PF7

PF6

PF5

PF4

PF3

PF2

compare and PWM output C for Timer/Counterl. Aseosd alternative, this pin
can be used as the output compare and PWM outplitrfeer/Counter2.

In addition to being a general input or atifgn, this pin can be used as the output
compare and PWM output B for Timer/Counterl.

In addition to being a general input or atfgn, this pin can be used as the output
compare and PWM output A for Timer/Counterl.

In addition to being a general input or atifpn, this pin can be used as the output
compare and PWM output for Timer/CounterO.

In addition to being a general input or atifpn, this is the input pin for the SPI
master in, slave out (MISO).

In addition to being a general input or atfpn, this is the output pin for the SPI
master out, slave in (MOSI).

In addition to being a general input or atfpn, this is the output pin for the SPI
clock (SCK).

In addition to being a general input or atfpn, this pin can be used as the active
low chip select for a SPI device (SS). The om128sdwot have a pull-up resistor on
this I/O pin.

In addition to being a general input or atfpn, this pin can be used for an analog
input to the analog-to-digital converter.

This pin also serves as the JTAG test data inpgDt)( By default JTAG is not
enabled for the om128. See sectrof for more details.

In addition to being a general input or atfpn, this pin can be used for an analog
input to the analog-to-digital converter.

This pin also serves as the JTAG test data oufid®|. By default JTAG is not
enabled for the om128. See sectfof for more details.

In addition to being a general input or aufpn, this pin can be used for an analog
input to the analog-to-digital converter.

This pin also serves as the JTAG test mode sel&tB]. By default JTAG is not
enabled for the om128. See sectfof for more details.

In addition to being a general input or aufpn, this pin can be used for an analog
input to the analog-to-digital converter.

This pin also serves as the JTAG test clock (TE¢)default JTAG is not enabled
for the om128. See secti@M for more details.

In addition to being a general input or aufpn, this pin can be used for an analog
input to the analog-to-digital converter.

In addition to being a general input or atfpn, this pin can be used for an analog
input to the analog-to-digital converter.
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In addition to being a general input or aufpn, this pin can be used for an analog
input to the analog-to-digital converter.

In addition to being a general input or aufpn, this pin can be used for an analog
input to the analog-to-digital converter.

If the on-board regulator is being used (polbeing fed to pin 40) this pin will
output a regulated voltage of about +5 volts. Gaeacity of the on-board regulator
is approximately 200mA. About 110mA of this capacs used by the on-board
devices with all pins in the input state. If arfyttte pins are outputs, the source
current of each output pin must be added to trageis The balance of the
regulator’'s capacity may be used by external dirgui

Except for simple configurations, it is advisabtg to use the on-board regulator
and, instead, supply a regulated voltage of 4&%ovolts to pin 37. In this case, no
connection should be made to pin 40.

You may apply an active low signal to piimsto reset the processor. Note,
however, that the on-board reset circuitry willogull this line low via an open
collector output each time the ATN input makes sifpee transition (notably during
downloading). If you don’t want your external cirty to receive this reset signal,
you must isolate the on-board reset from exteraalags using a diode, a transistor
or an open collector gate. An example circuitisven in SectiorB.4.

This pin, common with pin 4, serves asréierence for the power supply and all

Oak Micros
Pin Name Description
35 PF1
36 PFO
37 VCC
38 Reset
39 Ground
I/O pins.
40 VIN

To use the on-board regulator, you may syapl unregulated voltage source from 7
to 20 volts DC to this pin. The power supply miostcapable of supplying at least
250mA. See the description of pin 37 for more infation about the on-board
regulator and the limitations of using it. It mportant to note that the maximum
input voltage must be derated above an ambientdeatiype of 25°C according to
the formula \j, <=5 + (125 — Ty / 6.7. For example, with an ambient
temperature of 75°C the input voltage must be kejpaw 12.4V. For operating in
high ambient temperatures it is recommended t@osexternal regulator with an
appropriate heatsink.

Additional Notes:

Each of the 32 1/O pins (5-36) can source 20mAirk 40mA (at Vcc=5V). However, the total source
current and the total sink current for all pins nmay exceed 200mA. This is further limited by the
capacity of the on-board regulator if it is beirggd. All of the 1/0O pins have protection diodedtani

If the signals that you connect to these pins givab/+ or below ground, you must include a serial
current limiting resistor to keep the pin curreatdw 20mA. A typical value for the resistor migtg b
100 to 470 Ohms.
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5 Using the Download Utilities

Both graphical and command line user interface doadhutilities are provided in the Oak Micros
software package.

5.1 GUI Download Utility

The GUI download utility is nameaimloader.exend can be executed from a Windows shortcut,
Windows explorer or command line. The executablastalled in theéin subdirectory of the Oak
Micros install directory that defaults tagrogram files\Oak MicrosWhen the GUI Download Utility
is first executed a Window appears similar to ttrean shot below:

Figure 22: Initial Screen of the GUI Downloader Utility

There are five main areas to this window:
- Status message area at the bottom of the window
Serial port selection, configuration, and manigolaat the top of the window
Downloademotebook tab
Serial Port Consol@otebook tab
Optionsnotebook tab

The status message area displays either infornstnessages in black or numbered error messages in
red. The complete list of messages is listed itiaeb.3.

Serial Port Selection

The serial port selection area allows you to chdbseserial port for download. Only available ports
are listed. The check to see if the serial pairt isse is not done until the actual download isiestied.
If another application is using the serial porttlyeu should close that application or choose a
different serial port.

The baud rate selection is used for both downla@admapplication and for the serial console tovallo
monitoring of an application. The valid range otibaate is from 9600 to 115200. You should select
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115200, the default, if you are using an older cdeyiurchased before 1 May 2008. Reset Device
button can be used at any time to reset the dexgicey the DTR control line.

TheClose Portbutton allows you to close the monitoring port. &llclosed the button changes to an
Open Portbutton. The baud rate and open/close port butiomsinavailable if serial port monitoring is
turned off. The screen shot below shows these ldidaiontrols. Notice the informational message

about COML1 being closed.

Figure 23: Serial Port Monitoring

If the port is closed with the serial port consete@bled, then the contents of Berial Port Console

tab are disabled to prevent input and do not shoyn@ore output until the port is opened againhin t
screen shot below, the serial port was closed winehelloworld example showed a time 4 seconds
and was re-opened again approximately 8 secorelswaien the helloworld example showed a time of
12 seconds.

Figure 24: Closing and re-opening the Serial Port

Downloader Notebook Tab

TheDownloadernotebook tab is used to define the flash and/d?EEM files to download and to
initiate the download. ThBrowsebutton is used to display a file selection diadloghoose the hex
flash or EEPROM file to download. Note that thig filialog only allows you to select files that exis
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and are of type hex or eep. The flash and EEPR@Mdfiare not editable. Pressing cancel on the field
browse dialog, empties the corresponding file feddhat no file is downloaded. Emptying both the
flash and EEPROM file names in this way cause®itwenload Now! to become inactive.

Test mode can be used to test the download withcully communicating with the device. Test
mode does not verify that the port can be openéddes verify the flash and EEPROM files and
simulates a download. Note that checKiregt Modealisables the manual reset mode andRéeset
Devicebutton as these operations do not make sensstimtale.

Figure 25: Test Mode

Pressing th®ownload Nowbutton initiates a download to the device. Hera s£reen capture part
way through the download:

Figure 26: Partial Download

Notice that thédownload Nowbutton has changed td&saop Downloadutton that can be useful to
stop downloads. The progress indicator shows Heatibwnload of 3942 bytes is almost complete.
When the download is complete, the application matocally swaps to th8erial Port Consolé¢ab to
show the output from the application. There is ptiom, described later to turn off this automatic
switching to the serial port console.
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TheManual reset initiates downloatdode is used to disable the host PC sending agiggal through
the DTR line. This can be used for example wherr geual connection does not support DTR. In this
mode the host PC waits up to 10 seconds for a eegsret. Normally the device reset in this case is
down externally by say pushing the reset buttoritdwéonnected to the device. On the next page is a
screen shot of a download in progress waitingHerrhanual reset of the device.

Figure 27: Manual Reset Mode

The Query Device button is used to display the nahtke device, version of the boot loader and the
device lock bits in the status message area. Bsl@ame example output:

Figure 28: Output from Query Device

If there is an application sending output to theas@ort then the download utility may not be atie
distinguish the bootstrap loader ready prompt (frojn all of the other characters on the seriat por
and you will receive a 203 Error (see sectoB). A small delay (~100ms) at the beginning ofryou
application is helpful in this case or the automdtwnload mode can be used instead.

Serial Port Console Notebook Tab

The serial port console can be used to monitosén@l communications of any device connected to a
serial port on the PC providing it uses no paritgl 8 data bits. The serial port console is provigdea
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convenience option to display the output from theice without needing to use a separate application
The serial port console tab is unavailable if $grtat console monitoring option is turned off.

By default the characters from the device are enlgreen and user input is colored dark red. Tisere
an option to turn off the coloring of text. Hereais example of the serial port console from a test
application that verifies in turn each 1/0 pin bétdevice. Note the slower baud rate of the test
program shown by both the baud rate selectiorahdtthe informational message.

Figure 29: Example of Serial Port Console Input and Output

Note that after a processor reset, the serialqorsole may contain a ‘>’ symbol which is the resil
the device trying to initiate a download sequeticihe correct response is not received within 160m
then the Oak Micros boot loader starts the useliGgiipn. For more details see section

Options Notebook Tab

TheOptionsnotebook tab is used to define options for therdoader utility. A screen shot of the
Optionstab is shown below:

Figure 30: Downloader Options

The Use Serial Port Console checkbox is used foajisor hide the Serial Port Console tab, disable
other related other options and buttons and clibseserial port as shown below.
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Figure 31: Turning off the Serial Port Console

The Colorizecheckbox is used to colorize the serial port ougppeen and user input as dark red. All
input and output is shown as black text if thisiapis turned off.

TheView Port Console after Downloaxption is used to automatically display the Sdpiait Console
notebook tab after a download has completed sahkagirogram output can be viewed. Because there
is a slight lag between finishing the download es@dpening the serial port to monitor the outpus |
beneficial to have a slight delay at the beginrohgour program to make sure all the console ouput
displayed. Th&/iew Port Console after Downloaxption is ignored when in test mode.

TheClear Serial Port Consoleption is used to simply clear the serial portsme window after each
download so that previous serial port input angbouis removed thus avoiding any confusion. This
option is ignored in download test mode.

TheReset deviception is used to automatically reset the devibenever a serial port is opened.
Downloader Utility Configuration Data

The user’s choices are automatically saved wheDtvenloader utility is closed and restored the next
time the Downloader utility is started. The follogitable lists the configuration items saved and
restored together with their default value.

Serial port Lowest numbered port (e.g. COM1)
Baud rate 115200

Serial port is open or closed Open (if available)

Test Mode Off

Manual reset initiates download Off

Current file directory Same directory as Downloader
Flash file name None

EEPROM file name None

Serial Port Console On

Colorize input and output On
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View Port Console after Download On
Clear Serial Port Console Off
Reset device when opening Serial Port Off
Loader major version 2
Loader minor version 0

In case of any difficulty, deleting the entrieslre Windows registry can reset the configuratiotada
The path of the data in the registry is “HKEY_CURWRE USER\Software\Oak Micros\omloader”.

5.2 Command Line Download Utility

The command line download utility is named omload. €& his utility shares many of the same
facilities with the GUI downloader described in revious section. The differences are that the
command line utility does not have a serial portsme and does not save options between
invocations. On the other hand the command linentload utility does have a facility to test that the
DTR line is connected correctly and to downloadaipd to the boot loader.

The usage statement of omload.exe, which can Ipéagted using -h or --help, is shown below:
omload v2.0 - Copyright (C) 2007, 2008, 2009 Oak Micros
usage: omload [options] [flash] [eeprom

| --atn ] toggles ATN line as a test
-b<n> | --baudrate=n] baudrate for download , default is 115200
-c<n> | --comport=n] uses given serial por t, defaultis 1

--eeprom=file ] specifies the eeprom
--flash=file ] specifies the flash h

[-a
[-
[
[
[
[-
[-
[
[
[
[
[

hex file to download
ex file to download

-h | --help ] display this usage me ssage

-l | --listports lists the available s erial ports

-m | --manual] use manual device res et not DTR automated one
-q | --querydevice ] query the device - no download

-s | --silent] silent mode - no cons ole output

-t | --test] test mode - do not se nd any data to device

-u | --update] update the Oak Micros bootloader

parameters:
flash is optional filename of AVR flash program
eeprom is optional filename of eeprom contents

in Intel Hex format
in Intel Hex format

examples:
omload -ac2 hello.hex

omload -t --comport=2 --eeprom=hello.eep --flas h=hello.hex

The options to specify the serial COM port, mard@inload mode and test mode have the same
function as described for the Windows downloaddgityit

The -c or --comport option is used to specify thenber of the serial port to use. To list the aldda
comports, use the -l or --listports option.

The order of the [flash] and [eeprom] command paeameters is important and the [flash] filename
must be specified before the [eeprom] one. If yeadto just download EEPROM data then the
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--eeprom option can be used instead. Here is asmemyle example of using the command line
download utility:

C:\Program Files\Oak Micros\bin>omload helloworldom 128.hex
Downloader v2.0 - Copyright (C) 2007, 2008, 2009 Oa k Micros

Starting Oak Micros Downloader.

Downloading 2478 bytes of flash to COM1

Flash | A | 100% 0.33s
Download completed successfully.

The -b or --baudrate option is used to specifyiiied rate for download. For the boot loaders with
version of 1.2 or greater (shipped after 1 May 2008 acceptable baud rate is in the range frod® 96
to 115200 with a default of 115200. The automagiacrate detection facility ensures the correct
download speed. Boot loaders before version 1.208e115200 baud.

The -q or --querydevice option is used to querydéeice name and boot loader version. The device
lock bits are also displayed for boot loaders wehsion 1.2 or greater. Here is some sample output:

Downloader v2.0 - Copyright (C) 2007, 2008, 2009 Oa k Micros

om128 device reports bootloader version 2.0 and loc k bits Oxec

The -s or --silent option is used to stop all cémsmtput for a download. A non-zero return code
indicates that an error occurred.

The -u or --update option is used to perform aratg@df the boot loader. It can be used with boot
loaders provided by Oak Micros. If you choose tadifyothe boot loader yourself then there is no
guarantee that the update will work and you nedsktprepared to load a new boot loader into flash
using a programmer. See “Self-Updating Featurb@Boot Loader” on page 34 for more details.

The -a or --atn option is used to enter the DTRNATest mode, which ensures that the device
correctly responds to a reset request on the DTER3R8ne. The file name for the flash or EEPROM

to download is not required for this option. Hes@isample command line session using the ATN test
mode followed by a download:

C:\Program Files\Oak Micros\bin>omload -a helloworl dom128.hex
Downloader v2.0 - Copyright (C) 2007, 2008, 2009 Oa k Micros

Starting Oak Micros Downloader.

ATN Test Mode
The DTR line will be toggled each time you press En ter.
Type 'q' or 'd' and press Enter to Quit or to Downl oad the file(s) to device.

The voltage on pin 3 should now be -3 to -12 volts.

The voltage on pin 3 should now be +3 to +12 volts.

The voltage on pin 3 should now be -3 to -12 volts.

The voltage on pin 3 should now be +3 to +12 volts.

d

Finished toggling DTR line.

Downloading 2478 bytes of flash to COM1

Flash | #H#HHHHHHHHHHHHHH #HH#H##H | 100% 0.31s
Download completed successfully.

Version 2.0 June 23, 2009 Page 28 of 39



Oak Micros

5.3

Error Messages

om128ser Guide and Reference

This section gives the list of possible error mgsesaand return codes from the download utilities.
Some return codes share the same message.

General Errors

E001:
E002:
E003:
EQ004:
E005:
E006:
E007:

Invalid combination of options. Use --help to
Need to specify a flash or eeprom file for do
Cannot open flash file for reading.

Cannot open eeprom file for reading.
Connected device is not supported by this dow
Update of bootloader is not supported by this
The EEPROM data does not fit into the device.

Errors in the Hex Flash or EEPROM File

E100: Invalid data or format in Flash or EEPROM fil
E101: Invalid data or format in Flash or EEPROM fil
E102: Invalid data or format in Flash or EEPROM fil
E103: Invalid data or format in Flash or EEPROM fil
E104: Invalid data or format in Flash or EEPROM fil

Errors with the Serial Port or Data Transmission

E200:
E201:
E202:
E203:
E204:
E205:
E206:

Cannot open serial port. Check port name and
Cannot communicate with the microcontroller.
Communication broken with the microcontroller
Unexpected response on serial port. Check you
Unable to send data on serial port. Check you
Specified baud rate must be between 9600 and
There are no valid serial ports to communicat

Errors with actual Download

E300: Exceeded retry limit for download. Check your

E301: Flash program tried to overwrite bootloader.

E302: Download stopped before completion. Flash or

E303: Device lock bits prevent updating of applicat
E304: Device lock bits prevent updating of bootload
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6 Example Programs

Two example programs are provided in the Oak Misaftwvare package. These examples are well
commented and show how to utilize some of the feataf the om128 device and Atmel ATmegal28
microcontroller. The source code to the examplgsasided “as is” under a BSD license.

By default the makefile for the examples specififessATmegal28 MCU. This can be overridden by
setting the MCU environment variable (case is ingoa) to the required AVR e.g.

set MCU=atmega644p
or set MCU=atmega328p

The CPU clock frequency defaults to 14.7456 MHzdaut be overriden using the standard F_CPU
environment variable. The communication baud natiné examples depends on the CPU clock
frequency and defaults to 115,200 baud for clobks are a multiple of 1.8432 MHz and 19,200 baud
for clocks that are a multiple of 4.0 MHz.

6.1 Common Definitions and Functions

The Oak Micros specific fleemdevice.lrandomdevice.diles in theomdevicesubdirectory provide
some common device definitions, types and functtbascan be used for Oak Micros devices. Three
functions are provided:

void omGetDevice(char *buffer) Returns the naméhefOak Micros device in the specified
buffer. The buffer needs to be at least 10 byteg.l&or the
om128 device the string returned is “om128”.

void omGetVersion(char *buffer) Returns the versobrthe Oak Micros bootloader using V.R.M
notation in the specified buffer where V is thesien, R is the
release and M is the modification level. The buffeeds to be at
least 6 bytes long. For the current version ofttbetloader, the
string returned is “2.0".

uint8_t omHasExtendedRAM(void) Returns a Booledne@ a byte to indicate if the extended
RAM is available for the device.

6.2 Hello World Example

This example progranhélloworld.heXis a "Hello World" style application and is prated into all
new devices from Oak Micros. This example printssages to USARTO and flashes the red and
green LEDs. This example illustrates how to actiesslevice name and version strings in the Oak
Micros bootloader using the omGetDevice and omGestigae functions described in sectiéri. A
partial real-time clock (RTC) is implemented thatints seconds and is used for the timed delays to
turn the LEDs on and off.

Here is some sample output from this example progra
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Hello World. I'm an Oak Micros om128....
....running bootloader version 2.0 at time 2

Hello World. I'm an Oak Micros om128....
....running bootloader version 2.0 at time 4

Hello World. I'm an Oak Micros om128....
....running bootloader version 2.0 at time 6

For simplicity in printing output to the host P@Jaut is defined using the standard avr-libc
FDEV_SETUP_STREAM macro (ségtp://www.nongnu.org/avr-libc/user-
manual/group__avr__stdio.htmAlso the printf format strings are retrievedrfrdlash memory using
printf_P and PSTRh{tp://www.nongnu.org/avr-libc/user-manual/pgmsphatal).

The source code and GCC Makefile for this examatele found in therc\examples\helloworld
subdirectory of the main install directory of thalOMicros software.

6.3 XRAM Example

This example progranxfam.heX illustrates how to use the extended RAM availatith the om128
and how to move the stack and data in memory ubem@CC compiler. Note that although this
example can be used with the om644p, the funcboadcessing extended RAM is not used.

After finding out how much RAM is available, theaanple code measures the performance of writing
and reading from the processor RAM and the extef&d, when available. The performance results
show, as expected, that the extended RAM requiresa clock cycle for a byte read or write.

This example program may output error messagesatidg invalid writes to memory. This error
usually occurs because the om128 extended RAMtitutp seated into the socket.

The green LED is used to indicate writing to chipNRand the red LED is on when writing to

extended RAM. Both LEDs on means an error has oeduBoth LEDs off means the test is waiting to

run again. With the extended RAM the LED sequenassifollows:
Green very briefly on (2 ms)
Red on for just over a second (1022 ms)
Both off for 3 seconds and then starts over

Here is some sample output with extended RAM:

Heap created with 64960 bytes.

R/W of 3776 bytes with 18 clocks per R/W takes 6797 2 clocks
....matches estimated time.
R/W of 61152 bytes with 20 clocks per R/W takes 122 3044 clocks

....matches estimated time.
Freeing heap

Without the extended RAM the LED sequence is devid:
Green on for just over a second (1002 ms)
Both off for 3 seconds and then starts over

and sample output without extended RAM:
Heap created with 3776 bytes.
R/W of 3776 bytes with 18 clocks per R/W takes 6797 2 clocks
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....matches estimated time.
Freeing heap

As can be seen from sample output, a total of 64§68s have been allocated on the heap with
extended memory. This is 576 bytes less than thé4i bytes because 256 bytes are used for the
chip registers, 256 bytes are reserved for thegasar stack, 32 bytes are used for other datablesia
and 32 bytes are reserved as the heap margin. Withe daughter card, a total of 3776 bytes have
been allocated which is the same 576 bytes lessth@aexpected 4.25K bytes (0x1100).

Note that with the daughter card in place, only@Bytes of chip RAM are measured although actually
3798 are available. This is to keep the measuresrikatsame as those without the daughter card that
has 32 bytes less for the heap margin.

The diagram to the right illustrates
the memory maps of the two RAM
configurations on an om128 (with

and without the daughter card). * *

The processor stack is moved from
its normal position at the end of
RAM to low memory after the chip
registers. This preserves good
performance for the stack. The 32 ¢
bytes of fixed data for the example

is placed after the stack top at
address 0x0200. The heap starts at ;
address 0x0220 and extends to 32
bytes before the end of memory.

Moving the stack and various data
areas requires some special features
of the GCC compiler. As
documented in the source code and
Makefile, these features do not quite
work as expected and known
workarounds were applied. See the
avr-libc documentation on memory
areashttp://www.nongnu.org/avr-
libc/user-manual/malloc.html

Figure 32: Extended RAM Memory Map

The cycle count output from the XRAM example shalazt it takes one extra clock cycle to write and
one extra clock cycle to read from extended RAMe ©m128 uses fast RAM that does not require any
extra wait states over the one extra cycle to lg#teHow byte address of the extended RAM as
described near the bottom of page 19 in the ATm2gahtasheet.

It is instructive to read the source code of thigneple to see how the overheads for the loop counte
andtimer compare matchnterrupt service routine (ISR) is eliminated &t gn exact count of the
number of clock cycles needed to write and read RAMese overheads are compiler version
dependent and the program constants for these ea@shmay need to be adjusted.

The source code and GCC Makefile for this examalele found in therc\examples\xram
subdirectory of the main install directory of thalOMicros software.
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7 Bootstrap Loader

A bootstrap loader (or bootloader) is pre-installeth each shipped Oak Micros device. The loader
makes it more convenient to download programs¢cAYiR as only a RS232 serial communication
connection is required and obviates the requirerfugra separate AVR programmer. By default the
lock bits are configured so that the flash is latk®m prying eyes thus enabling you to use it as a
field upgradeable device.

Of course the device can be used without the Oakddiprovided bootloader and all of its features ar
still available. See sectioh4 on page 36 for a description of how to useaewith an AVR ISP or
JTAG programmer. Several different pre-compiledtlmaaler images are provided for either
“upgrading” or if you decide to later reinstate thak Micros bootloader.

7.1 Overview of the Bootloader

The bootloader uses a very straightforward prott@adiownload pages of flash and bytes of EEPROM
to be programmed into the device. The host PCeusier manually resetting the device initiates the
download procedure. After this external reset thraglete protocol is shown in the diagram below:

Host PC Oak Micros Boot Loader
Send reset on DTR line

Send ‘U’ character for automatic baud rate detectio
Calculate baud rate
Send device prompt (*>")
Send special sequence to signify download is regdes
(@~<)
Send ACK (‘+")

Send command:
‘<’ means application download
‘# means boot loader download

Send device signature, boot loader version number,
lock bits, and ACK

r> Send page number of page or 0xffff to finish
Send page of flash data followed by checksum byte

If not page Oxffff, verify checksum, write flashdn
send ACK

| Repeat sending pages until done
Send ACK

r’ Send EEPROM Address or 0xffff to finish
Send EEPROM value and checksum byte

If not page Oxffff, verify checksum, write EEPROM
and send ACK

— Repeat sending EEPROM bytes until done
Send ACK and jump to application start (address 0)

Figure 33:  Bootloader Protocol
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Although ACK (‘+’) should be the most common respeno host requests, the other possible response
is a NACK (*-") if there was an error such as tiQCcheck flash write failed.

The bootloader also makes use of the two LEDs idtthe device. The following patterns may be
seen when the bootloader is executing:

Red on, green flashing 4 times a second - downloadogress
Red off, green flashing once a second - no apphicdad run and waiting for download

7.2 Bootloader Source Code

The bootloader source code and a GCC Makefile mnaged in the Oak Micros software package in
theombootsubdirectory of the Oak Micros install directoiis code is provided under a BSD
license.

By default the makefile for the bootloader spesifiee ATmegal28 MCU. This can be overridden by
setting the MCU environment variable (case is ingoa) to the required AVR e.g.

set MCU=atmega644p
set MCU=atmega328p

The bootloader is also compiled with the autobaetéction by default. This can be overridden with a
specific baudrate by setting the BAUDRATE enviromtneariable (case is important) e.g.

set BAUDRATE=57600

The CPU clock frequency defaults to 14.7456 MHZ7@5600) but can be overridden using the
standard F_CPU environment variable e.g.

set F_CPU=16000000

The boot loader is compiled with avr-gcc 4.3.2 asd avr-libc 1.6.5, both of which are packaged in
WInAVR version 20090313 (se#tp://sourceforge.net/projects/winqvr

When the linked the .text and .bootdata sectiontbe@tode are relocated to high flash addressakdor
device microcontroller. The bootloader is less thaA words so a start address of (FLASHEND -
0x3ff) is used.

The fuses and lock bits are programmed as follows:
ATmegal28/om128 ATmega644p/om644p ATmega328p/om328p

EFUSE Oxff Oxfd Oxfd

HFUSE 0xc6 0xd6 Oxd4
LFUSE O0x9f 0oxd7 0xd7
Lock Bits Oxec Oxec Oxec

7.3 Self-Updating Feature of the Boot Loader
The Oak Micros boot loader has a unique and usefilire; it can update itself. This is done ushwg t

-u or --update option for the omload.exe commane program which is described on page 27. This
self-updating feature allows the user to changétwd loader. For example the LED flashing could be

Version 2.0 June 23, 2009 Page 34 of 39



Oak Micros om128ser Guide and Reference

changed or eliminated. The Oak Micros software pgekcontains two boot loader images for each
device, one that has automatic baud rate detectida and one that is hard-coded to 115,200 baud.

The self-updating feature is achieved by splittimg boot loader into stubof 256 bytes and wariable
part of 768 bytes. The variable part behaves as a ndsowlloader and can call common functions in
the stub such as SendChar(), ReceiveChar(), angMashPage() to download and write application
code into flash. Below is a memory map for the Agae28 and call sequence. For the ATmega644p,
simply ignore the high word in the flash addregsestract 0x10000). For the ATmega328p, simply
subtract 0x18000 from the flash addresses (i.eldhm7C00, 7C04, 7EFO, 7F00, and 7FFF).

Figure 34: Memory Map and Call Sequence for Self-Updating Bookoader

The steps are as follows:
Step 1: A device reset is initiated by the host PC or aset the AVR enters the boot loader.

Step 2: There is a two entry jump table at the beginnirgftash code. The first entry is a
relative jump into the main routine. The main roatinitializes the stack, and starts
the communication protocol with the host PC asiedl on page 33.

Step 3: When the update boot loader command is sent (Fhfe Oak Micros boot loader),
the variable part downloads the pages as beforpuiatthem into a RAM buffer the
size of the boot loader (1024 bytes). It then dogamp to a special function in the
stub named UpdateBootLoader() that reads the RAfféband overwrites the flash
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pages for the variable part of the boot loader. §tnb is not touched. Care has been
taken in the code to cope with address changdsotbrfunctions and data in the
variable part of the boot loader.

Step 4: After the update has completed, the stub boot loddes a jump to the second entry
in the jump table.

Step 5: This entry contains a relative jump to the bootkrecleanup and exit routine named
exitBootloader(). This function does cleanup arntegistarts the application code or
goes into a wait loop to wait for another downlgsldw flash green LED ).

The self-updating feature should be used with aarence the boot loader is corrupted, you will neeed
programmer to reload a new boot loader.

The “om128_omboot_compatl.a ” libtrary in the omstubboot directory is providéd backwards
compatibility with distributed devices that use the bootloader. The corresponding bootloaders are
also provided and can be rebuilt by setting a viduéghe OM_COMPAT1 environment variable.

7.4 Using an ISP Programmer or JTAG

The schematic below shows how to connect an IS§ranomer or JTAG ICE to an om128. For ISP
programming of the om128, remember to move thectwinito the USARTO logic level position so
that PDO and PDI are connected to pins 19 and 26 .JTAG fuse is not set by default so this fuse
needs to be programmed before using JTAG with th&23.

Figure 35: Schematic for Connecting ISP Programmer or JTAG ICE
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8 Getting Support

Support for the om128 device is provided by OakrbBoon a best effort basis through forums on our
website (seéttp://oakmicros.com You can also send an emailsigpport@oakmicros.cam

Note that the source code to the examples anddamt#t is provided “as is” and Oak Micros cannot
support your own changes to this code. Neverthaleggestions for enhancements will be gratefully
received and may be incorporated into a futureasse

Please send email to the same address above iegaire a commercial support license and/or source
code to the Oak Micros download utilities describedection5 of this manual.
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Appendix A: Schematics

For reference purposes the diagram below showsctiematic for the main board of the om128
device. The schematic for the extended RAM daugtast is shown on the next page.

Figure 36: Schematic for Main Board
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Figure 37: Schematic for Daughter Board
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