DB-51 Development Board

Development Board for Philips 80C51 Microcontrollers

FEATURES

Supports Most of the Philips 80C51 Microcontrollers
Serially Linked to IBM PC or Compatible Hosts
32K of User Code Memory

Software Breakpoints

Examine and Alter Chip Registers, RAM and Ports
Source-Level Debugger

On-Line Assembler and Disassembler

Power Supply Included

Upload and Download of Object and Hex Files
Special Wire-Wrap Area for Prototyping

User s Manual with Examples and Applications

Adaptable to New 80C51 Derivatives
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DESCRIPTION

DB-51 is a high-performance system design board dedicated to the 80C51
family of microcontrollers. It provides an easy-to-use flexible instrument which
enables the user to build a primary prototype, analyze and debug it, make
changes and continue debugging. Design decisions are improved by using
the DB-51 to check and test the advantages of several different
microcontrollers. DB-51 is also a great training and tutorial aid for becoming
familiar with designs using the 80C51 architecture. Note that the DB-51 is not
intended to replace a full emulator system in complex microcontroller designs.
It can be used also as a target with an emulator.

Ceibo DB-51 Development Board has been redesigned and the new system
offers more capabilities and less emulation restrictions.

SPECIFICATIONS

CODE MEMORY
The system includes 32 KBytes of RAM to be used as code memory. The
user code is downloaded to this memory.

DATA MEMORY
64K of data memory accessed by MOVX instructions is also included on the
board.

BREAKPOINTS

Breakpoints allow real-time program execution until an opcode is executed at
a specified address. The system allows setting software breakpoints to any
address of the user’s code.

SUPPORTED MICROCONTRLLERS

The supported microcontrollers are most of the 80C51 microcontrollers and
derivatives. Direct connection of 40-pin DIP, 44-PLCC, 44-QFP and 68-pin
PLCC (8xC552/4 only) is possible.

INPUT POWER
5V, 1A power supply supplied.

MECHANICAL DIMENSIONS
20cm x 25cm.

ITEMS SUPPLIED AS STANDARD

Development board with 128 KByte Memory, one 8051 microcontroller
derivative, one, In future software update including source level debugger,
on-line assembler and disassembler, user's manual, RS-232 cable and
power supply.
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SOURCE-LEVEL DEBUGGER
EB-C251 software comes with MS-Windows Debugger.

more useful functions.

WARRANTY

Two years limited warranty, parts and labor.

DESCRIPTION OF

Fig. 1 shows the circuit layout.

BOARD

This is a 4-layer board.
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Figure 1: DB-51 Layout
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The Debugger
includes commands which allow the user to get all the information necessary
for testing the programs and hardware in real-time. The commands permit
setting breakpoints on high-level language lines, adding a watch window with
the symbols and variables of interest, modifying variables, displaying floating
point values, showing the trace buffer, executing assembly steps and many




The first step required to work with the DB-51 board is to be able to identify
its different parts and to understand how the electronics function. This will
help you to take full advantage of all the available capabilities of DB-51.

On the upper side of the DB-51 you will see a phone jack and written on it,
USER RS-232. It is used to serially link the DB-51 to your computer and to
utilize the software in emulation mode instead of just the simulator. The
emulation mode is used to interact with the hardware while the simulator is
independent of any hardware connection. The RS-232 cable is supplied with
the system and the connections are given separately.

Rle[_Je[ew]Cin
DMel _ Jm

[EERE L L] ]
[ I XXX TR

CO0E TOATA KOAT
0000 =TFFF BODO=FFFF 0000-

Figure 2: System RS-232 Connector

The next part you should identify is the POWER IN jack located on the top
right section of the board. This connector is used to apply a regulated +5V
DC voltage to the board. You should use the power supply included with the
system. If you are using another power supply, the plug must be with the plus
on the tip.
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Figure 3: Power Connector

The power switch is besides the Power In jack. It has three positions: OFF,
3.3V and 5V.

PONER CND  VCC
SWITCH 9 N
Figure 4: Power Switch
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Although the input voltage is always 5V, the system has a built-in voltage
regulator (U16) that drops the voltage to 3.3V if the switch is set accordingly.
The system setup is for 5V, so set the switch to 5V to use the system. The
3.3V support requires all the integrated circuits on the board working at such
a voltage and this is not the case of the standard system. many
microprocessors will not work at 3.3V or at the full frequency range, so for
normal operation it is strongly recommended to used this switch set to 5V.
Also on the top of the board there is a Reset pushbutton. It is used to reset
the microprocessor on the board, although while setting the switch from OFF
to +5V, this operation is automatically carried out. pressing the pushbutton
while the system is executing the user code will cause a communications
error.

1}

Figure 5: Reset Pushbutton

A second RS-232 connector is provided (J15) and it is used to connect the
microcontroller serial port to a user application. This is a 9-pin D-Type
connector. The cable for this connector is not supplied. DB-51 already uses
the serial port to connect the board to the PC debugger, but this port may be
shared with a user application.
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Figure 6: User RS-232 Connector

U14 is a 10-LED array. While powering the system on, the ON LED will light
up. The error LED will be on if the hardware of the system is not working
properly; this is only a partial self-test indicator for major problems. Another 8
LEDs (LO to L7) are used to connect I/O ports and display the line status; a
logic “1” state turns the LED on. These LEDs are connected through J11.
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Figure 7: LEDs

Besides the LEDs you will find 8 switches (SW2) that are used to apply logic
states to input lines. These switches can be connected through J12.
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Figure 8: Switches

DB-51 is supplied with an 8-wire ribbon cable to connect the ports to LEDs
and Switches, thus allowing to easily test your program.
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1.4. FREQUENCY

The system uses a 11.0592MHz crystal (Y1) to operate. This basic frequency
is also used to generate the baud rate, so it cannot be changed without
certain considerations.

Figure 9 : Crystal

Other frequency options will be available with the Future software update. On
the right corner of the board you will find the place to set your desired
oscillator frequency (OSC1) if the default valued does not meet your
requirements.
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Figure 10: Oscillator Options
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If you want to use a full size crystal oscillator, you may connect it as shown in
Figure 10. It will occupy the complete area grayed inside OSC1.
For a half size crystal oscillator, use the partial grayed area of Figure 11.
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Figure 11: Half-Size Oscillator

Another option is to use a 2-pin crystal connected as shown in Figure 12, with
the addition of two capacitors (recommended values: 22pF to 47pF).
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Figure 12: Crystal Option

If you replace the factory setup, two other steps are required:
1. Disconnect the default crystal capacitors, C9 and C10. This is done by
cutting Jumpers JP1 and JP2.

= Fdh]
2ol
i XTAL

HE

1P
L, B \Df e
vl - I IE -

Enn ® oo

Figure 13: Capacitor Jumpers

Tell the system which frequency you connected.. This is done by setting
Frequency Options Switch (SW1). The values and switch settings will be in
future software update. The default setup is moving all the four switched
toward the arrow directions (® ).

Do not move the SW1 switches if you are not changing the frequency.
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Figure 14: Frequency Options Switch
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1.5. MICROCONTROLLERS
The system is supplied with one of three possible options:

1. 40-pin DIP microcontroller on U1.
2. 44-pin PLCC microcontroller on U2.
3. 80C552 68-pin PLCC microcontroller on U4.

You may use any 8051 derivative with the above pinout. Furthermore,
a 44-pin QFP microcontroller can be soldered on U3.
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Figure 15: Microcontrollers

If you are replacing the microcontroller, please do not forget that only one
microcontroller can be installed on the board. Remove the factory supplied
microcontroller before installing some other on the board, otherwise you will
cause a short-circuit.

As 44-pin PLCC and QFP derivatives are not 100% pin-compatible, the board
provides jumpers on the pins that may change to be wired accordingly. These
jumpers are on the following pins:

QFP (U3) - 6, 17, 28, 39.

PLCC (U2) - 1, 12, 23, 34.
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1.6. WIRE-WRAP AREA

DB-51 can be used to build up a prototype of your design. You may add to
the board your circuitry. There are three main expansion areas on the board.
The first area is for SMT with two blocks can be used to place different SMT,
SOJ and SO packages. You can solder the integrated circuits and access the
different pins through the 0.1” holes that are beside the chip footprint, so
standard wires can be easily added to the board. Furthermore, you will find
close to the chips two rows of holes for GND and Vcc Connections.
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Figure 16: SMT Area

The second area is very general and can be used for PLCC, PGA and DIP
packages. It is a 0.1” matrix with GND on the right side and Vcc on the left
side (same as for SMT2).
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Figure 16: PGA Area

The last area is for DIP packages and discrete components such as
capacitors, resistors, etc.
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Figure 17: DIP Area

Figure 17 shows how to connect 14-pin DIP (0.3”) and 40-DIP (0.6") chips.
The unused holes in the grayed area are short-circuited with the used holes,
so they can be used to connect the wires. Vcc an GND traces are clearly
visible on the board and the holes inside the grayed areas belong to those
connections. The two testpoints are also provided to check voltages.

1.7. SIGNAL TESTPOINTS
All the microcontroller signals can be accessed on the board and connected
to LEDs, switches or wired to any expansion circuitry.

J1 to J6 are common to all the derivatives and are connected directly to the
micrcontroller. J3 connects the demultiplexed address lines.

J7 to J10 belong to the 8xC552/4 signals only.
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Figure 18: Microcontroller Signals

1.9. CIRCUIT DESCRIPTION
The different components on the board have the following functions:

Main microprocessor: U1, U2, U3 or U4. Have only one on the board.

RS-232 Interface: U13; it can be MAX232 or MAX202 or equivalent.
Converts logic levels to RS-232 levels.

Voltage Regulator: U16; converts 5V to 3.3V for low voltage operation.

DMUX: U13; samples address which comes multiplexed with data from the
MiCroprocessor.

Monitor: U5; this 32Kx8 EPROM contains the firmware of the system. Note
that the contents may change while releasing the In future software update. It
uses the upper 32K of the 64K available for code memory.

Code RAM: U6; this 32Kx8 RAM is used to load the code that you want to
debug. The upper 2K is reserved by the system, so actually the largest
program you can load is 30K. User code is loaded starting from address
0000H, and that is one of the main differences with the old version of DB-51
which loaded user’s code starting from 8000H as stated in the User’'s Manual.

XData RAM: U7 and US8; these 64Kx8 memory is accessed by using MOVX
instructions. If your application is not with a RAM in this memory space, you
just can remove these two devices from the board that are installed as other
circuits on sockets. An example where you may have another need of the
XData memory space is when you want to connect an LCD to the board,
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which actually the sequence of instructions is completely different than just
writing to or reading from a RAM device.

PLDs: U9 and U10; these devices have the glue logic of the board.. Note that
the contents may change while releasing the In future software update.

LED Driver: U15; this is the interface between logical inputs and LED current
requirements.

DB-51 - ORDERING INFORMATION

Item Description
DB-51 Development Board, Software, Power Supply, Cables
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