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Colombo/ICTP Board

Colombo/ICTP Board

e [t was originally designed for the second College on Micropro-
cessos in 1983 and subsequently modified slightly in 1984 and

1985 for the same series of Microprocessor Colleges.

® We shall use this Board for the Real-time College in the Labora-

tory for several experiments to illustrate
> technique of handling nonstandard peripheral devices,
™ implementation of user written device dnvers,
> principle of multitasking,

> interprocess communication.

® [t is a small microcomputer system with several input/output
(1/0) devices designed to illustrate the principles of micropro-

cessor and simple 1/0 device implementation.

® The microcomputer is a M6809 system consisting of five main
ICs (an MPU; a RAM, two EPROMs and a P1A) and a small ad-

dress decoder. This sectidn of the Board is not used in the de-

signed experiments in this College.

Colombo/1CTF Board

Columbo/ICTP Board I/O Section

® A separate 1/0 section of the board has the following devices:

1. A 4-digit hexadecima! LED display.

2. A buzzer.

3. A square wave generator with a jumper selectable output at
50, 100 or 200 Hz.

4. A 16-position rotary switch with a 4-bit binary enccded
output.

5. Two toggle switches.

6. Two push-button switches.

7. A voMage-to-frequency (V/F) converter for measuring volt-
ages in the range of 0-5 volts. The corresponding output

is a pulse train of 0 to several kHz.

* The 1/O devices are connected to either the on-board PIA oran

off-board extemnal PIA via a 26-pin connector (J2).
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Colombo/ICTP Board Block Diagram /O Section Port A

HD%133 HD1133 HD1133 HD1133
o : 3 I}
! 7- Segment LED display ; Fa6s Fe368 Faass r Feass
! BBBB : CL DCEAE RCBAE oCBAE DCea
| e 1 1
MPU | ' PAS :
6809 | ; PAS : -
| 'J—11 Buzzer At —
| d] | el |
! PAY S P
. PAD
! : ' —> +5V
: RAM : Square wave generator o Ta
! 6116 - | 0 o —
K : Ml FE
$3800 - $3FFF : L — Buzzer
‘ ' Rolary switch CA1 —m_osmo ST11, 200Hz |
g | 5T!2D 100 Hz Q12
EPROM g ! ® sT13, 0Hz o
2716 ) 5 i p
| |
$FBOO - $FFFF | Toggle swilch ‘ E To.maz MHz
| ‘ ol
' EPROM f » Each of the four LED displays is driven by a latch with
2718 2K Lz Push button switch : hexadecimal decoder and drivers. The four inputs to the
$FO00 - SE7FEF : i @ @ : latches/decoders are connected to PA4-7, PA4 being the least
i | i significant bit. PAO-3 are used for latching the four data bits in
y . ! the latches/decoders. PAO controls the rightmost LED while PA3
H /F connecter ;
> 2;;1 - j n ; the leftmost.
i 7800 - $7803 : / 4 Analogue * A buzzer driven by a pnp transistor may be connected to CA2 via
i $7600- | J s ; a jumper ST4. A low output on CA2 turns on the buzzer.
! Microcomputer . i ion + A binary caunter #2102~y is used for generating square waves of
IO Sectio By g

10, 106 ani=200 bz fvin o input clock of 0.8192 MHz from the
MPU. CA1 may be connected to any one of the outputs by etting
the approprie jumpeft §76, ST11, ST12 and STI3:




Colombo/ICTP Board

Colombo/ICTP Board
I/0 Section Port B
sv
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PBé d -
PBS 4 R
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emsJ J’STM "
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sy
- 578 Q VIF analogue
CB1 ° Converter ————=° inog
LM33

- SW1 is a 16-position rotary switch with binary encoder
producing four bit output which is read by PB4-7.

+ SW2 and SW3 are two toggle switches connected 1o PB3 and
PB2 respectively.

+ PBI and PB2 are push-button switches connected to PB1 and
PBO respectively. They may be routed to CB2 by jumpers,

* An LM331 voltage-to-frequency converter converts analogue
voltage in the range of 0-5V to square wave input which may be
monitored by CB1.

® In our experiments, we shall use the PIA0O in ROSY Junior to
control and monitor the 1/O devices. This is done by connecting
the parallel port P3 of ROSY Junior to J2 of the Columbo/ICTP
Board. The port addresses are
$ECI0 Port A Qutput & Direction Registers
$ECI11 Port A Control Register
$ECI12 Port B Output & Direction Registers
$ECI3 Port B Control Register
¢ When an external PIA is used for interfacing with the /0O de-
vices, the on-board PIA must be either disabled or removed.
The former is done by setting the MPU to HALT state and reset-

ting the PIA, thus sctting all PIA 1/O and control lines as inputs.

® One of the input devices, the square wave generator gets its
0.8192 MHz input clock pulses from the E clock of the MPU.
Thus for this device to function, the MPU must be kept running

to generate the E clock signal.
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