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Introduction

The Micromite is a low cost Microchip PIC32 microcontroller programmed
with the MMBasic firmware.

MMBasic is a Microsoft BASIC compatible implementation of the BASIC
language with floating point, integer and string variables, arrays, long
variable names, a built in program editor and many other features.

Using MMBasic you can use communications protocols such as 1°C or SPI
to get data from a variety of sensors. You can display data on low cost
colour LCD displays, measure voltages, detect digital inputs and drive
output pins to turn on lights, relays, etc. All from inside this cheap
microcontroller.

Everything is internal to the Micromite and it will run from a couple of AA

batteries. The only extra component required is a 47 uF capacitor. The 28-pin dual in line version is
particularly easy to use as it can be easily soldered or plugged into an IC socket. Even better, it costs just $4.

In summary the features of the Micromite are:

A fast 32 bit CPU with 256 KB of flash and 64 KB RAM running a powerful BASIC interpreter. 59 KB
of non volatile flash memory is reserved for the program, 52 KB of RAM is available for BASIC
variables, arrays, buffers, etc. This is sufficient for quite large BASIC programs up to 2500 lines or more.

The BASIC interpreter is full featured with floating point, 64-bit integers and string variables, long
variable names, arrays of floats, integers or strings with multiple dimensions, extensive string handling
and user defined subroutines and functions. Typically it will execute a program at 30,000 lines per
second. MMBasic allows the embedding of compiled C programs for high performance functions and
the running program can be protected from being listed or modified by a PIN number.

Nineteen input/output pins are available on the 28-pin chip and 33 on the 44-pin chip. These can be
independently configured as digital input or output, analog input, frequency or period measurement and
counting. Within MMBasic the 1/0O pins can be dynamically configured as inputs or outputs with or
without pullups or pulldowns. MMBasic commands will generate pulses and can be used to transfer data
in parallel. Interrupts can be used to notify when an input pin has changed state. Up to five PWM or
SERVO outputs can be used to create various sounds, control servos or generate computer controlled
voltages for driving equipment that uses an analogue input (eg, motor controllers).

TFT LCD display panels using the IL19341 and other controllers are supported allowing the BASIC
program to display text and draw lines, circles, boxes, etc in 65,535 colours. Resistive touch controllers
on these panels are also supported allowing them to be used as sophisticated input devices. These LCD
panels typically cost US$7 and provide a low cost, high tech graphical user interface.

Programming and control is done via a serial console (TTL voltage levels) at 38400 baud
(configurable). Once the program has been written and debugged the Micromite can be instructed to
automatically run the program on power up with no user intervention. Special software is not needed to
develop programs.

A full screen editor is built into the Micromite. This only requires a VT100 terminal emulator and can
edit the whole program in one session. It includes advanced features such as colour coded syntax, search
and copy, cut and paste to and from a clipboard.

Programs can be easily transferred from another computer (Windows, Mac or Linux) using the
XModem protocol or by streaming the program over the serial console input.

A comprehensive range of communications protocols are implemented including 1°C, asynchronous
serial, RS232, IEEE 485, SPI and 1-Wire. These can be used to communicate with many sensors
(temperature, humidity, acceleration, etc) as well as for sending data to test equipment.

The Micromite has built in commands to directly interface with infrared remote controls, the DS18B20
temperature sensor, LCD display modules, battery backed clock, numeric keypads and more.

Special embedded controller features in MMBasic allow the CPU to be put to sleep or the clock speed
to be varied to balance power consumption and speed. A watchdog feature will monitor the running
program and can be used to restart the processor if the program fails with an error or is stuck in a loop.

Power requirements are 2.3 to 3.6 volts at 6 to 31 mA.
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Suitable Microcontrollers

The standard Micromite firmware will run on the following PIC32 microcontroller manufactured by Microchip.
These are available from Microchip (http://www.microchipdirect.com) or their distributors — use Octopart
(http://octopart.com) to search for suppliers.

See http://microchip.com for the data sheets.

28-pin Chips
The best chip to use is the PIC32MX170F256B-501/SP which is guaranteed to run up to 48MHz (the maximum
Micromite speed) and is in a 28-pin DIL package. It costs about $4 direct from Microchip. There is a 40 MHz

variant (the PIC32MX170F256B-1/SP) which is a little cheaper. All of the 40 MHz chips tested have run fine at
48 MHz so this chip is also a good option.

The following is a summary of the recommended chips for the Micromite in a 28-pin package:

PIC32MX170F256B-501/SP | Guaranteed to run at 48 MHz. 28-pin DIL package.

PIC32MX170F256B-501/SO | As above but is in a surface mount SOIC package

PIC32MX170F256B-1/SP Should run at 48 MHz despite its 40 MHz spec. 28-pin DIL package.

PIC32MX170F256B-1/SO As above but is in a surface mount SOIC package

The firmware will also run on the PIC32MX270F256 series of chips. These have built in USB (which is not
supported in the Micromite) and therefore you lose access to two /O pins (pins 15 and 23) which are used in
the chip for dedicated USB functions. In addition pins 21 and 22 are not 5V tolerant.

44-pin Chips

The best chip to use is the PIC32MX170F256D-501/PT which is guaranteed to run up to 48 MHz and costs a
little over $4 when purchased from Microchip. Similar to the 28-pin package there are versions rated at 40
MHz and versions with USB - with the latter MMBasic does not support USB and you lose access to two I/O
pins which are reserved for USB functions (pins 10 and 42).

The following is a summary of the recommended chips for the Micromite in a 44-pin package:

PIC32MX170F256D-501/PT | Guaranteed to run at 48 MHz.

PIC32MX170F256DI/PT Should run at 48 MHz despite its 40 MHz rating.

These chips are in a TQFP surface mount package with a lead pitch of 0.8mm. This is reasonably easy to
solder and the chip can be mounted on a carrier board (for example futurlec.com part code 44PINTQFP) which
brings the pins out on an easy to use 0.1 inch grid. Another excellent choice is the 44-pin Micromite module
from micromite.org which includes a USB to serial converter and pre programmed microcontroller.

The Micromite firmware file will work with either the 28 or 44-pin chips. The only difference is that the 44-
pin chip has an extra fourteen 1/O pins that are accessible from within MMBasic.

PICMX150 Series Chips

The first versions of the Micromite firmware ran on the PIC32MX150F128 series of chips. The firmware
described in this manual will only run on the newer PIC32 chips listed above however the firmware for the
original Micromite running on the MX150 series of chips is still available. It can be found in the download
section of http://geoffg.net/micromite.html and is supplied with its own manual.
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Programming the Firmware

28-pin Chips

To program the Micromite firmware into the microcontroller you need a suitable programmer. Probably the
best is the Microchip PICKkit 3 which is reasonably cheap at US$45 and clones can be purchased on the Internet
for less than $20. If you install Microchip's MPLAB X (free from Microchip) it will also install MPLAB IPE
which you can use with the PICKit 3 to program the chip. See geoffg.net/programming_pics.html for details.

These are the connections required for programming the 28-pin chip:

2.3t0 3.6V
26mA
A
PICKit 3 1
Connector * VVV—/*
10K
1-MCLR [ = n
2-Vce o 4
3-GND [
4-PGD a——p A [
5-PGC T M 5
6-NC o
= g
| ..
= 47uF 6V
Ceramic or
Tantalum
13 —
44-pin Chips

Programming these is similar to programming the 28-pin version. Refer to the following table for the pin
connections on the microcontroller:

PICKit 3 Description 44-pin chip

47uF Tantalum Capacitor to GND 7
1-MCLR | Master Reset (active low) 18
2-\Vce Power Supply (3.3V) 17, 28 and 40
3-GND Ground 6, 16, 29 and 39
4- PGD Programming Data 21
5-PGC Programming Clock 22
6-NC Not used

Notes:

e A pullup resistor of 10K is required between the MCLR pin and Vcc.

e The microcontroller being programmed can be powered by the PICKit 3 but it is recommended that a
separate power supply be used. When the PICKit 3 supplies the power pin 2 (Vcc) on the PICKit 3 will
become an output supplying the power to the chip being programmed.
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28-pin Micromite Connections

The following diagram shows the possible functions of each 1/0 pin on the Micromite.

Note that the physical pins on the chip and the pin numbers used in MMBasic are the same. This means that
nine pins are not available in MMBasic as they are dedicated to functions such as power and ground. These
pins are shaded in grey in the diagram.

RESET Wired to +V directly or via 10K resist | 1 . 28 | ANALOG POWER (+2.3 to +3.6V)
DIGITAL |ANALOG]| 2 27 | ANALOG GROUND
SPIOUT | DIGITAL |ANALOG |3 26 | ANALOG | DIGITAL | PWM 2A
PWM 1A | DIGITAL |ANALOG |4 25 ] ANALOG | DIGITAL | SPI CLOCK
PWM 1B | DIGITAL |ANALOG |5 24 1 ANALOG | DIGITAL | PWM 2B
PWM 1C | DIGITAL |ANALOG| 6 23 ] ANALOG | DIGITAL
COML1: ENABLE | DIGITAL |ANALOG |7 22 | DIGITAL | 5V | COML1: RECEIVE
GROUND | 8 21 | DIGITAL | 5V | COM1: TRANSMIT
COM2: TRANSMIT | DIGITAL ]9 20 | 47uF TANT CAPACITOR (+)
COM2: RECEIVE | DIGITAL | 10 19 | GROUND
CONSOLE Tx (DATAOUT) | 11 18 | DIGITAL | 5V | COUNT | I°C DATA
CONSOLE Rx (DATAIN) | 12 17 | DIGITAL | 5V | COUNT | I°*C CLOCK
POWER (+2.3t0 +3.6V) | 13 16 | DIGITAL | 5V | COUNT | WAKEUP | IR
SPI'IN | 5V | DIGITAL | 14 15 | DIGITAL | 5V | COUNT

The notation is as follows (the mnemonic in brackets is the mode used in the SETPIN command):

ANALOG These pins can be used to measure voltage (AIN).

DIGITAL Can be used for digital 1/0 including digital input (DIN) and digital output (DOUT).
COUNT Can be used to measure frequency (FIN), period (PIN) or counting (CIN).

5V These pins can be connected to 5V circuits. All other I/O pins are strictly 3.3V maximum.
COM xxx Can be used for serial communications (see Appendix A).

I°C xxx Can be used for 1°C communications (see Appendix B).

SPI xxx Can be used for SPI 1/O (see Appendix D).

PWM xxx Can be used for PWM or SERVO output (see the PWM and SERVO commands).

IR This can be used to receive signals from an infrared remote control (see the IR command).
WAKEUP This pin can be used to wake the CPU from a sleep (see the CPU SLEEP command).

Pins 27 and 28 are the ground and power for analog measurements. Normally they are connected to the general
ground and power (pins 8 and 13) but if you require noise free and accurate analog readings you should make
sure that the power on pin 28 is regulated to precisely 3.3V and well filtered. Also your analog inputs should
be referenced to pin 27 (the analog ground).

Within MMBasic the SETPIN command is used to set the function of an I/O pin for general I/O. The PIN
command or function is then used to interact with the pin. For example, this will print out the voltage on pin 7:

SETPIN 7, AIN
PRINT "The voltage is" PIN(7) "V"

This voltage reading is referenced to pin 28 and assumes that the supply voltage on this pin is exactly 3.3V.
You will need to scale the readings in your BASIC program if you use a supply voltage other than this.
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44-pin Micromite Connections

The following diagram shows the possible functions of each 1/0 pin on the 44-pin Micromite.

Note that the physical pins on the chip and the pin numbers used in MMBasic are the same. This means that
eleven pins are not available in MMBasic (these pins are shaded in grey).

Pin 34

Pin 1

ANALOG | DIGITAL | PWM 1C
ANALOG | DIGITAL | COM1: ENABLE
ANALOG | DIGITAL

ANALOG | DIGITAL

ANALOG | DIGITAL

POWER (+2.3 to +3.6V)

GROUND

DIGITAL | COM2: TRANSMIT
DIGITAL | COM2: RECEIVE

DIGITAL | 5V

CONSOLE Tx (DATA OUT)

CONSOLE Rx (DATA IN)

DIGITAL | 5V

DIGITAL

DIGITAL | 5V

DIGITAL | 5V

GROUND

POWER (+2.3 to +3.6V)

DIGITAL | 5V | SPIIN (MISO)
DIGITAL | 5V | COUNT

DIGITAL | 5V | COUNT | WAKEUP | IR
DIGITAL | 5V | COUNT | I°C CLOCK

Pin

23
24
25
26
27
28
29
30
31
32
X

34
35
36
37
38
39
40
41
42
43
44

Pin

22
21
20
19
18
17
16
15
14
13
12

e
o

R N W s~ OO N O ©

The notation is the same as described for the 28-pin version.

Micromite User Manual

Pin 23

PWM 1B | DIGITAL | ANALOG

PWM 1A | DIGITAL | ANALOG

SPI OUT (MOSI) | DIGITAL | ANALOG
DIGITAL | ANALOG

RESET Wired to +V directly or via 10K resist
ANALOG POWER (+2.3 to +3.6V)
ANALOG GROUND

PWM 2A | DIGITAL | ANALOG

SPI CLOCK | DIGITAL | ANALOG

5V | DIGITAL

5V | DIGITAL

PWM 2B | DIGITAL |ANALOG
DIGITAL | ANALOG

COM1: RECEIVE | 5V | DIGITAL
COM1: TRANSMIT | 5V | DIGITAL
47uF TANT CAPACITOR (+)

GROUND

5V | DIGITAL
5V | DIGITAL
5V | DIGITAL
5V | DIGITAL

I°C DATA | COUNT | 5V | DIGITAL
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Console Connection

To write and debug your BASIC programs and configure the Micromite you use the console. This is a serial
interface running at 38400 baud which uses TTL signal levels. This is similar to the RS232 interface on older
computers but the TTL signal level is inverted and swings from zero to 3.3V.

There are many USB to serial converters on the market. These provide a TTL level serial interface on one side
and a USB interface on the other. When connected to your computer the converter will appear as a virtual
serial port. Recommended are converters based on the Silicon Labs CP2102 chip, they can be found on eBay
for a few dollars (search for "CP2102") and work perfectly with the Micromite. You should avoid converters
based on the FTDI FT232RL chip as many Chinese manufacturers use non genuine chips which will not work
with the current Windows drivers.

The serial interface side of the converter will generally have a ground pin and a 3.3V power output pin and this
can be used to power the Micromite. The converter will also have two pins marked TX (or similar) for transmit
and RX (or similar) for receive. The TX pin of the serial converter must go to the RX pin of the Micromite and
the RX pin must go to the TX pin.

If you have a serial converter that operates at 5V you can still use it with the Micromite. All you need do is
place a 1K resistor in series with the transmit signal from the converter. The resistor will limit the current to a
safe level.

Below is a typical connection using the CP2102 converter:

Micromite 3.3V supply

Pin 11 (28-pin MM) or pin 33 (44-pin MM)
Pin 12 (28-pin MM) or pin 34 (44-pin MM)

CP2102
USB - Serial
Converter

When you plug the USB side of the converter into your computer you may have to load a driver to make it
work with the operating system. Once this is done you should note the port number created by your computer
for the virtual serial connection. In Windows this can be done by starting Device Manager and checking the
"Ports (COM & LPT)" entry for a new COM port.

Terminal Emulator

You also need a terminal emulator program on your desktop computer. This program acts like an old fashioned
computer terminal where it will display text received from a remote computer and any key presses will be sent
to the remote computer over the serial link.

The terminal emulator that you use should
support VT100 emulation as that is what the
editor built into the Micromite expects. For

Tera Term: Serial port setup

. .. Port: COMA1 - oK
Windows users it is recommended that you use
Tera Term as this has a good VT100 emulator Baud rate: 38400 M
and is knowp to work with the XModem Data: Iﬂhlt—v\ Cancel
protocol which you can use to transfer programs
to and from the Micromite (Tera Term can be Parity: none -
downloaded from: http://tera- Help
term.en.lo4d.com/). Stop: et s
The terminal emulator and the serial port that it Flow control: none e

is using should be set to the Micromite standard
of 38400 baud, 8 data bits and one stop bit. The
screen shot on the right shows the setup for Tera
Term. Note that the "Port:" setting will vary
depending on which USB port your USB to TTL
serial converter was plugged into.

Micromite User Manual
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If you are using Tera Term do not set a delay between characters and if you are using Putty set the backspace
key to generate the backspace character.

When you have the serial port and terminal emulator setup you can apply power to the Micromite and you
should see the MMBasic banner and prompt on your screen similar to that shown below.

M COM41:38400baud - Tera Term VT E=SNEERTCT
File Edit Setup Control Window Help

Micromite MMBasic Ver 4.5 #
Copyright 2011-2014 Geoff Graham

> il

4 3

Troubleshooting

If you cannot see the startup banner try disconnecting the USB-serial converter and join its TX and RX pins.
Then try typing something into the terminal emulator. You should see your characters echoed back, if not it
indicates a fault with the converter or the terminal emulator.

If the USB-serial converter checks out the fault could be related to the console connection to the Micromite.
Make sure that TX connects to RX and vice versa and that the baudrate is 38400. If you have an oscilloscope
you should be able to see a burst of activity on the Micromite's TX line on power up. This is the Micromite
sending its startup banner.

Shortcut Keys

When you are using a VT100 compatible terminal emulator on the console you can use the following function
keys to insert a command at the command prompt:

F2 RUN

F3 LIST

F4 EDIT

F10 AUTOSAVE

F11 ~ XMODEM RECEIVE
F12 XMODEM SEND

Pressing the key will insert the text at the command prompt, just as if it had been typed on the keyboard.

Micromite User Manual
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Quick Start Tutorial

The following assumes that you have programmed MMBasic into a suitable microcontroller and that you have
t-he console connected to a suitable terminal emulator (see the previous chapter).

Basic Circuit

The basic circuit for the 28-pin Micromite is shown below. Because the Micromite only consists of the PIC32
chip and one capacitor it is recommended that you experiment with it using a plug in breadboard with jumper
leads. Later, when you have finalised your design, you can create a printed circuit board to hold the final
circuit.

Power Supply
2.31t0 3.6V 26mA
Can be 2 x AA batteries

or a nominal 3.3V
power supply

28

i

Serial Console

VT100 Terminal or
USB to TTL Converter

38400 baud
8 bits no parity one stop bit

TTL Voltage Levels

—_ )
© o
+

Data from Mjcromite 47uF .6V
; Rx N Ceramic or
Serial T« Data to Micromite Tantalum

Terminal

Gnd J_

Power Supply

The Micromite needs a power supply between 2.3V and 3.6V connected as shown above. Normally the current
drain is 26mA plus the drain of any external components (LEDS, etc). Two alkaline AA cells can provide a
convenient power source or you can use a conventional power supply.

Generally it is a good design technique to place a 100nF ceramic capacitor close to each of the power supply
pins but this is not critical and they are not shown in this diagram.

The capacitor connected to pin 20 is used to decouple and stabilise the 1.8V voltage regulator internal to the
P1C32 chip. It must be a high quality capacitor (not an electrolytic) and should have a minimum value of 10 uF
with an ESR (Equivalent Series Resistance) of less than 1Q. The recommended capacitor is a 47 uF tantalum
or a 10 uF multilayer ceramic.

A Simple Program

Assuming that you have correctly connected a terminal emulator to the Micromite and have the command
prompt (the greater than symbol as shown above, ie, >) you can enter a command line followed by the enter
key and it will be immediately run.
For example, if you enter the command PRINT 1/7 you should see this:

> PRINT 1/7

0.142857
>
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This is called immediate mode and is useful for testing commands and their effects.

To enter a program you can use the EDIT command which is fully described later in this manual. However to
get a quick feel for how it works, try this sequence (your terminal emulator must be VT100 compatible):

e At the command prompt type EDIT followed by the ENTER key.
e The editor should start up and you can enter this line; PRINT "Hello World"

e Press the F1 key in your terminal emulator (or CTRL-Q which will do the same thing). This tells the
editor to save your program and exit to the command prompt.

e At the command prompt type RUN followed by the ENTER key.
e You should see the message: Hello World

Congratulations. You have just written and run your first program on the Micromite. If you type EDIT again
you will be back in the editor where you can change or add to your program.

Flashing a LED
Connect a LED to pin 15 as shown in the diagram on the right.

Then use the EDIT command to enter the following program:
SETPIN 15, DOUT

DO 15 AN N/

PIN(15) = 1

PAUSE 300 82 LED

PIN(15) = 0 ohms

PAUSE 300 —
LOOP

When you have saved and run this program you should be greeted by the LED flashing on and off. It is not a
great program but it does illustrate how your Micromite can interface to the physical world via your
programming.

The chapter "Using the 1/0 pins" later in this manual provides a full description of the 1/0 pins and how to
control them.

Setting the AUTORUN Option

You now have the Micromite doing something useful (if you can call flashing a LED useful). Assuming that
this is all that you want the Micromite to do you can then instruct it to always run this program whenever power
is applied.

To do this you first need to regain the command prompt and you can do this by entering CTRL-C at the
console. This will interrupt the running program and return you to the command prompt.

Then enter the command:
OPTION AUTORUN ON

This instructs MMBasic to automatically run your program whenever power is applied. To test this you can
remove the power and then re apply it. The Micromite should start up flashing the LED.

If this is all that you want you can disconnect the serial console and it will sit there flashing the LED on and off
forever. If ever you wanted to change something (for example the pause between on and off) you can attach
your terminal emulator to the console, interrupt the program with a CTRL-C and edit it as needed.

This is the great benefit of the Micromite, it is very easy to write and change a program.
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Using MMBasic

Commands and Program Input

At the command prompt you can enter a command and it will be immediately run. Most of the time you will
do this to tell the Micromite to do something like run a program or set an option. But this feature also allows
you to test out commands at the command prompt.

To enter a program the easiest method is to use the EDIT command. This will invoke the full screen program
editor which is built into the Micromite and is described later in this manual. It includes advanced features
such as search and copy, cut and paste to and from a clipboard.

You could also compose the program on your desktop computer using something like Notepad and then
transfer it to the Micromite via the XModem protocol (see the XMODEM command) or by streaming it up the
console serial link (see the AUTOSAVE command).

A third and very convenient method of writing and debugging a program is to use MMEdit. This is a program
running on your Windows or Linux computer which allows you to edit your program on your computer then
transfer it to the Micromite with a single click of the mouse. MMEdit was written by Jim Hiley and can be
downloaded for free from http://www.c-com.com.au/MMedit.htm.

With all of these methods of entering and editing a program the result is saved in non volatile flash memory
(this is transparent to the user). With the program held in flash memory it means that it will never be lost, even
when the power is unexpectedly interrupted or the processor restarted.

One thing that you cannot do is use the old BASIC way of entering a program which was to prefix each line

with a line number. Line numbers are optional in MMBasic so you can still use them if you wish but if you
enter a line with a line number at the prompt MMBasic will simply execute it immediately.

Line Numbers, Program Structure and Editing
The structure of a program line is:
[line-number] [label:] command arguments [: command arguments]
A label or line number can be used to mark a line of code.
A label has the same specifications (length, character set, etc) as a variable name but it cannot be the

same as a command name. When used to label a line the label must appear at the beginning of a line
but after a line number (if used), and be terminated with a colon character (:).

Commands such as GOTO can use labels or line numbers to identify the destination (in that case the label does
not need to be followed by the colon character). For example:

GOTO xxxXX

xxxx: PRINT "We have jumped to here"

Multiple commands separated by a colon can be entered on the one line (as in INPUT A : PRINT B).

Running Programs

A program is set running by the RUN command. You can interrupt MMBasic and the running program at any
time by typing CTRL-C on the console input and MMBasic will return to the command prompt.

You can list a program in memory with the LIST command. This will print out the program while pausing
every 24 lines.

You can completely erase the program by using the NEW command.

A program in the Micromite is held in non volatile flash memory. This means that it will not be lost if the
power is removed and, if you have the AUTORUN feature turned on, the Micromite will start by automatically
running the program when power is restored (use the OPTION command to turn AUTORUN on).

Setting Options
Many options can be set by using commands that start with the keyword OPTION. They are listed in the
commands section of this manual. For example, you can set the baud rate of the console with the command:

OPTION BAUDRATE 9600
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Micromite Special Features

Saved Variables

Because the Micromite does not necessarily have a normal storage system (such as an SD card) it needs to have
a facility to save some data that can be recovered when power is restored. This can be done with the VAR
SAVE command which will save the variables listed on its command line in non volatile flash memory. The
space reserved for saved variables is 2KB on the standard Micromite and 4K on the Micromite Plus.

These variables can be restored with the VAR RESTORE command which will add all the saved variables to
the variable table of the running program. Normally this command is placed near the start of a program so that
the variables are ready for use by the program.

This facility is intended for saving calibration data, user selected options and other items which change
infrequently. It should not be used for high speed saves as you may wear out the flash memory.

The flash in the Micromite compatible chips has a very high endurance of over 20,000 writes and erases. With
normal use this will never be reached but it can be exceeded by a program that repeatedly saves variables. For

example, a program that saved a set of variables once a second would wear out the flash in six hours while a
program that saved the same data once a day would run for over 50 years and still not wear out the flash.

If you do want to save data often it would be worth adding a real time clock chip to the Micromite design. The
RTC SETREG and RTC GETREG commands can then be used to store and retrieve data from the RTC's
battery backed memory. See the RTC command for more details.

CPU Speed Control

MMBasic provides the ability to control the clock speed of the Micromite via the CPU command. The current
drawn by the chip is proportional to the clock speed so this command can be used to balance the requirements
of performance and low current drain. The default speed on power up or reset is 40MHz.

The available clock speeds and typical current draw are:

CPU Speed Typical Current Draw
48 MHz 31mA
40 MHz (default) 26 mMA
30MHz 21 mA
20 MHz 15mA
10MHz 10mA
5MHz 6 mA

The Micromite Plus can run up to 120 MHz. See the Micromite Plus Manual for more details.

When the clock speed is changed all the serial ports (including the console) will be unaffec