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WARRANTY:

BiPOM Electronics warrants MINI-MAX/51 Microcontroller System for a period
of 1 year. If the product becomes defective during this period, BiPOM Elec-
tronics will at its option , replace or repair the product. This warranty is
voided if the product is subjected to physical abuse or operated outside
stated electrical limits. BiPOM Electronics will not be responsible for damage to
any external devices connected to the microcontroller system. BiPOM Electron-
ics disclaims all warranties express or implied warranties of merchantability
and fitness for a particular purpose. In no event shall BiPOM Electronics be
liable for any indirect , special , incidental or consequential damages in
connection with or arising from the use of this product. BiPOM's liability is
limited to the purchase price of this product.
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Buzzer

Because the buzzer requires higher current than the LED’s, buzzer is driven
by three 7407 buffer gates that are connected in parallel. Due of the inductive
nature of the buzzer, a freewheeling diode ( D4 ) is used to clamp reverse
voltages that may be induced on the buzzer when the buzzer is being turned
on or off.

Buttons

There are 2 push buttons on the TB-1. Each button is connected through a
protection resistor to an interrupt input ( P3.2 and P3.3 ) on the micro-
controller. Pressing a button forces a logic low level on the corresponding
micro-controller input.

Interrupt Inputs

AT89S53 has port pins ( P3.2 and P3.3) that can be used either as general-
purpose inputs/output or as interrupt inputs. A high to low logic transition or a
low logic level on those inputs can cause a hardware interrupt to be gener-
ated.

Timer/Counter Inputs

AT89S53 has port pins ( P3.4 and P3.5) that can be used either as general-
purpose inputs/output or as timer/counter inputs. Logic level changes on
these inputs can be counted by the timer hardware on the micro-controller
eliminating the need for software polling loops.

Analog/Digital Converter (ADC)

TB-1 has a type ADC0834, 4-channel, 8-bit Analog/Digital converter. Analog
inputs are available on X1 terminal block. Analog/Digital Converter is con-
trolled by the micro-controller through 4 port lines. Chip Select (CS ) is an
input to the ADC. Chip Select enables data conversion when it is logic low
and disables data conversion when it is logic high. Clock is an input to the
ADC. Mode of operation ( single-ended versus differential ) and channel num-
ber is entered through the DI pin one bit at a time ( on every transition of the
Clock input ). The 8-bit data that corresponds to the voltage on the selected
channel is output on DO one bit at a time ( on every transition of the Clock
input).
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INTRODUCTION

The 8051 micro-controller, first Introduced by Intel, is the most popular micro-
controller in use today with applications ranging from industrial, medical,
home automation to automotive.

MINI-MAX/51 is a powerful, yet easy-to-use microcomputer system based on
the latest generation of flash-based 8051 microcontrollers from ATMEL.

The objective of the MINI-MAX/51 Microcontroller System is to give students,
hobbyists, engineers, technicians and other users experience with micro-
controllers by developing practical applications using Basic, C and 8051
Assembly language.

MINI-MAX/51 is a fully assembled product that is ready to use out of the box.
MINI-MAX/51 has 12K of flash memory which holds thousands of lines of
BASIC or C programs. Program execution speeds reach over 1 million
instructions per second. Programs are downloaded into the MINI-MAX/51
with a personal computer through an available serial (COM) port. Downloads
typically take only few seconds.

MINI-MAX/51 comes with Micro-IDE, a Windows-based Integrated Develop-
ment Environment for microcontrollers and the limited version of BASCOM51
BASIC Compiler that is capable of creating upto 2K of BASIC programs for
personal use ( for larger programs or commercial use, you should upgrade to
the professional version of BASCOM51 that removes the 2K limit ).

MINI-MAX/51 users are eligible for free software upgrades through BiPOM
Electronics web site at www.bipom.com/boards51.php

An open-source C Compiler for the MINI-MAX/51 is available for download at
the same web address.

Functional Blocks

Expansion

TB-1 is connected to MINI-MAX/51-C and other boards through the Expansion
Connector (J1).

Table 4 shows the pin assignments for the Expansion Connector.

Expansion (J1)

Signal | Pin Pin Signal
P3.0 20 19 P3.1
P3.2 18 17 P3.3
P3.4 16 15 P3.5
P3.6 14 13 P3.7
P1.0 12 11 P1.1
P1.2 10 9 P1.3
P1.4 8 7 P1.5
P1.6 6 5 P1.7
VCC 4 3 GND
VCC 2 1 GND
Table 4

LED’s

TB-1 has 3 Light Emitting Diodes ( LED’s ) that are connected in a traffic light
pattern. Red and green LED’s are on each side and the yellow LED is in the
middle.

LED’s are driven by a 7407 buffer ( IC2 ). Each LED has two pins; cathode
( negative terminal ) and anode ( positive terminal ). The current through the
LED’s are limited through current limiting resistors that tie the anode pins to
Vcc. To turn an LED on, the cathode is pulled to ground through the corre-
sponding gate of the 7407 buffer. To turn an LED off, the corresponding gate
of the 7407 buffer is deactivated by setting the input of the gate to a logic high
level.
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Board Layout

Layout of TB-1 board is shown below:
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The MINI-MAX/51 Microcontroller System is offered as two sets.
Set | contains:

*  MINI-MAX/51-C Micro-controller Board
BASCOMS51 Basic Compiler

*  Micro-IDE Integrated Development Environment
« Example Projects

e Serial cable, Power Supply, User's Guide

Set Il contains:

MINI-MAX/51-C Micro-controller Board

e TB-1 Training Board with 4-channel, 8-bit Analog/Digital Converter
buzzer, traffic lights, counter and interrupt inputs

e  2-row alphanumeric Liquid Crystal Display (LCD)

e Matrix Keypad

e BASCOMB51 Basic Compiler

e  Micro-IDE Integrated Development Environment

« Example Projects

e Serial cable, Power Supply, User's Guide

The following external items are required:

 IBM Compatible Personal Computer (PC) with
e Minimum 16MB memory and 10 MB of available hard disk space.
e One available RS232 Serial (COM) Port.
e One of the following Operating Systems:

Operating system | Revision
Windows 95 OSR2
Windows 98 All
Windows ME All
Windows NT 4.0
Windows 2000 All

( MINI-MAX/51 does not work with DOS, Windows 3.1 or lower ).
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INSTALLATION

Installing the hardware

1. Place the MINI-MAX/51-C Microcontroller board on a clean, non-conductive surface.

2. Connect the provided power supply to the power plug on the . Do not connect the
power supply to the outlet yet.

CAUTION: Do not use a power supply other than one that is supplied or approved by
BiPOM Electronics. Use of another power supply voids the warranty and may
permanently DAMAGE the board or the computer to which the board is connected !!!

3. Make sure your PC is shutdown and powered off.

4. Connect the MINI-MAX/51-C to an available serial port on the PC using the supplied
serial cable as shown below.

5. Connect the MINI-MAX/51-C power supply to a suitable wall outlet.

6. Turn on the PC and start Windows.

Your PC

RE23Z Serial Cable

—

COM port

MINI-MAX/51-C

Tooutlet w———

Power Supply

TB-1 TRAINING BOARD

Overview

Training Board TB-1 is an experimentation board that illustrates the many capabili-
ties of the 8051 compatible micro-controllers. TB-1 features

- 3 Traffic light LED’s ( red, yellow, green)

- 2interrupt inputs

- 2 switch inputs ( in parallel with interrupt inputs )
- 2timer/counter inputs

- 4 channels of 8-bit analog inputs

- Programmable buzzer

- Expansion bus to other boards

TB-1 is included in the MINI-MAX/51 Set Il or can be purchased separately for
the MINI-MAX/51 Set I.

Specifications

Dimensions are 2.35 X 2.40 inches ( 5.97 X 6.10 centimeters ).
Mounting holes of 0.125 inches ( 3 millimeters ) on four corners.
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Installing the Software

MINI-MAX/51-C Schematics
1. Insert the disk labeled "MINI-MAX/51 Set Disk 1" into your computer's

floppy disk drive. Click Start and then select Run. Type a:\setup.exe (or
_ 3 b:\setup.exe depending on your floppy disk drive's letter). A Welcome
[ 0 xe | screen will appear:
rall U =
i 8k .
. g Bl = ol i0] o] C £l
| 14 | B | DL | @] Welcome to the Micro-lDE Setup program. This
e o } [N program will install MicrolDE an your computer.
/o +—
: HEH—=I U al
=l o N
E] - N (] e It iz strongly recommended that pou exit all Windows programs
B 23 — % befare running thiz Setup program.
= oe
* 3d L 8 Click Cancel to quit Setup and then close any programs pou
o | have running. Click Mest to continue with the Setup program.
= 3k |s
18 I8
215K
a s |z © WARMNIMNG: Thiz program iz protected by copyright law and
= e | N international brieaties.
M I
L | o Unauthorized reproduction or distribution of this program, or any
3 =] o A " N . S .
n = |U - partion of it, may result in severe civil and criminal penalties, and
> - DO g will be prozecuted to the maximum extent possible under |aw.
HSIRBNCRE IHBBHNY 8 & 22
BE8p8885 8 § %
Lobtadas T % 85
. fRIRRSIR 4 L Cancel |
R N 2
d [=1=-1=4= «©
498 grssle e
al =
= - o ] = . .
=~ 7 Click on Next. End User Agreement will appear:
Software License Agreement 5[
Fleaze read the following License Agreement. Press the PAGE DOWM key to see
:‘a}ﬁ “ the rest of the agreement.
&Y v
5 | -
EMD USER LICENSE AGREEMENT FROM BiPOM Electronics
Flease read the following End User Licenze Agreement ["EULA"] carefully. The EULA is
P = B a legal agreement between you the user and BIPOM Electronics for the uze of Micro-IDE
CERR| T ERE [ the "Saoftware’ ). Thiz ELILA contains the conditions under which pou may use the
A zoftware as well as warranty and liability disclaimers. By installing, copying or uzing the
b I I B I e e o BEN Software, you agree to be bound by the terms of this ELLA, If pou do not agree ta the
= 8 2N terms of this ELLA, do not install, copy, or uze the Software. This Software is protected
5 i by copyright laws and international copyright treaties, as well as other intellectual property
laws and treaties. This Software is licenzed, not zold.
ES o Far more information about Micro-| DE, s2e the About box under Help menu in this
3 8 pragram. To leam more about BiPOM Electronics and its products, wisit LI
. 58 7] e
- i Do you accept all the temsz of the preceding License Agreement? 1f pou choose Mo, Setup
&l el will close. To install Micro-DE, wou must accept this agresment.
oF =
g < Back es Mo |
-8
|ﬁ||, Please read the agreement and click Yes if you wish to continue with installa-
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2. Select the disk location where the software will be installed. Using the default
location of c:\bipom\devtools is recommended:

RS232 Devices

Choose Destination Location 5'

Setup will install Micra-IDE in the fallowing folder.
Ta install ta this folder, click Mest.

Ta install ta a different folder, click Browse and select another
falder.

‘fou can choose not ta install Micro-DE by clicking Cancel to exit
Setup.

Various devices such as keypads, terminals, computers and serial LCD’s may
be connected to the RS232 port of MINI-MAX/51-C through connector J4. MINI-
MAX/51-C can be connected to a host PC through the RS232 port. For exam-
ple, MINI-MAX/51 can be used as a remote data acquisition or control unit serv-
ing a host PC in a client-server configuration.

Connection to a host PC is accomplished by using the supplied NULL-Modem
cable. MINI-MAX/51-C end of this cable should be a 9-pin Female D connector
for connection to J4 on the MINI-MAX/51-C board. Host PC end of this cable
can be either 9-pin Female or 25-pin Female D Connector depending on avail-
able serial (COM) ports on the host PC.

Browse... |

C:\bipontdevtaalsh

" Drestination Folder

< Back Cancel |

Click Next. Select the Program Folder where the icons for Micro-IDE will be installed.
Default selection is Micro-IDE folder.

select Program Folder x|

Setup will add program iconz to the Program Folder listed below.
“Y'ou may type a new folder name, or select one from the existing
Folders list. Click Mext to continue.

Program Folders:

E zisting Folders:

Adminiztrative Tools

Adobe Acrobat 4.0

EAGLE Layout Editar 4.01
GC-Prevue

InztallShield

Java 2 Runtime Enviranment
MATLAR Release 12

Ll

< Back I Mest » I Cancel

Click Next. Micro-IDE will be installed.

MINI-MAX/51 9-pin Female Host PC 9-pin Female
RECEIVE DATA (RXD) 2 3 TRANSMIT DATA (TXD)
TRANSMIT DATA (TXD) 3 2 RECEIVE DATA (RXD)
GROUND 5 5 GROUND
RTS 7 8 CTS
CTS 8 7 RTS
MINI-MAX/51 9-pin Female Host PC 25-pin Female
RECEIVE DATA (RXD) 2 2 TRANSMIT DATA (TXD)
TRANSMIT DATA (TXD) 3 3 RECEIVE DATA (RXD)
GROUND 5 7 GROUND
RTS 7 5 CTS
CTS 8 4 RTS
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MINI-MAX/51- PROTO-1 Board 0888888888888888888 After installation, start Micro-IDE by selecting Start, Programs and Micro-IDE.
55959999999900000000 Select the Micro-IDE option under Micro-IDE folder. This will start Micro-IDE.
PROTO-1 provides prototyping area to 9090000000000000000000
add custom circuitry to MINI-MAX/51. 9890000000000000000000
PROTO-1 can either be stacked with §800000000000000000000 [ Accessories
MINI-MAX/51 using standoffs or con- 9090000000000000000000 Bn wMicro-IDE
nected to MINI-MAX/51 as a separate 9890000000000000000000 (5 Micrasaft visual Studio 6.0
board using ribbon cable ( EXPCABLE-6 0000000000000000000000 Micrasoft Access
. Q0000000000000 00000000

or EXPCABLE-18 ). The latter method is 0000000000000000000000 Microsoft Excel

. . O000000000000000000000
useful for mounting behind the panel of an 9890000000000000000000
instrument enclosure, for example, as a Q9| 9000000000 00
detachable display board. 00| 0°000009°° |50
TB-1 Training Board

X
TB-1 Training Board allows performing : :
various experiments with the MINI- O YWelzome to Micro-lDE Program Development Erviranment.
MAX/51-C or other 8051 compatible L= 83 -
boards. TB-1 has programmable traffic X g: o2 What da you want to start with:
lights, 4-channel, 8-bit analog inputs, % ge ™ Create a new project Cancel |
buzzer, switch inputs, and counter/timer 8 | 8
inputs to test the interrupts. ~LL 22 * Open existing project
O
W Shows this dialog at startup.

Click Cancel for this first time because you will first configure communications
before opening a project.







