Prototype Building of micro-controller 89C2051 circuits

(Week 13, 14 and 15)
Instructions to students

1. Under normal cases, only Two students should form one group.

2. The prototype board is the hardware requirement for the task1. That means you have to ensure the circuit works fine before you can proceed to project task 1. 

3. The prototype can be built by using universal PCB.
4. Plan the location of components. 
· The LEDs should be placed as like a letter H display
· The crystal should be as close to the pin 4 and pin5 of the microcontroller 89c2051
5. Students should plan the layout of the circuit before building the prototype.
· The effect is similar to a single sided PCB layout.
· Plan you layout very carefully to avoid crossing. 
· The layout of a schematic is designed to show the function, usually with signal progressing from left to right. The actual layout of the circuit will be quite different.
· All ground points in the schematic are connected together. 
· All +5V points in the schematic are connected together.
· Jumper wires can be added to the component side of the board to improve connection possibilities.

· Sketch the layout planning in the provided graph paper.

6. Construction

· Use insulated wire for the connection.

· Insert the components (sockets, connector and discrete components) into the holes of the board as deep as possible.

· Guideline for soldering and desoldering: refer to class notes

· Try to keep the power supply wires as short as possible and avoid too many bends as these add inductance which will result in voltage spikes on the power supply.
· The connection of the prototype should be checked thoroughly before applying power.

· Make sure the continuity exist between all ground points. 

· Make sure the continuity exist between all +5V points.

· You should make sure that there is no continuity between ground and +5V.

· Cables for power supply and DB9 serial connector will be provided for testing. 

· With the MAX232 and microcontroller 89C2051 IC inserted, students can test their prototype and perform the troubleshooting as required. 
Schematic Diagram
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Component List and Description:

	Part Type
	Quantity

	Max232
89c2051

20 pF cap

10 uF cap
	1
1

2

1

	22uF cap
	5

	330 ohm resistor

1k-ohm resistor
	7

1

	20-pin IC socket
	1

	16-pin IC socket
	1

	Universal PCB
Switch

11.0592 MHz Crystal

LED
2-pin connector

3-pin connector
	1

1

1

7

1

1


MAX232A:

Most microcontrollers not are capable of generating RS232 voltages. 

So, to connect a microcontroller port to a true RS-232 device, you need to convert the TTL voltages of 0V and +5V into voltages between about -10 volts and +10 volts. 
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The AT89C2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with

2K bytes of Flash programmable and erasable read only memory (EPROM). 

The AT89C2051 provides the following standard features: 2K bytes of Flash, 128 bytes of RAM, 15 I/O lines, two 16-bit timer/counters, a five vector two-level interrupt architecture, a full duplex serial port, a precision analog comparator, on-chip oscillator and clock circuitry. 

.

VCC

Supply voltage.

GND

Ground.
Port 1

Port 1 is an 8-bit bi-irectional I/O port.
Port 3 also serves the functions of various special features

of the AT89C2051 as listed below:

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INT0 (external interrupt 0)

P3.3 INT1 (external interrupt 1)

P3.4 T0 (timer 0 external input)

P3.5 T1 (timer 1 external input)
Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier, which can be configured for use as an on-chip oscillator. A quartz crystal may be used. 

RST

Reset input. All I/O pins are reset to 1s as soon as RST goes high. Holding the RST pin high for two machine cycles while the oscillator is running resets the device.

Other components

LEDs are light emitting diode. When the diode is forward bias, light will be emitted. Note that: the longer leg is the anode side of the LED. R2 to R8 are to limit current flowing through the LEDs, hence to control the brightness of LEDs.

Pay attention to the polarity of the 10 and 22 uF capacitor. Only the positive side can be connected to +5V side.

Assessment Criteria

· Planning of layout

· Completeness
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