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1.1 Contents

1.2 Introduction

Passive Infrared (PIR) Unit

Section 1. General Description

1.2  Introduction. . ... ... ... 15
1.3 DesignOverview. . . ... e 16
1.4 Black Body Principles. . ........ ... . . 18

This document details the hardware and software required for a fully
functional passive infrared (PIR) sensor with an associated REMOTE
control unit. The REMOTE control unit adjusts key algorithm detection
parameters which are stored in the MC68HC908JK1/3 FLASH memory
area.

Figure 1-1. PIR Sensor with REMOTE Control Unit
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General Description

The main purpose of this document is to demonstrate the ability of the
MC68HC908JK1/3 to program its own FLASH memory, effectively using
this FLASH memory as a nonvolatile data store.

The PIR is analyzed first with respect to its main features, followed by
the two intruder detection algorithms. Motorola FLASH programming is
then studied, with particular reference to self programming. The
REMOTE control unit is analyzed in a manner similar to the PIR unit.
Finally, the accompanying Windows® program is analyzed.

Throughout the document, references are made to source code files
which can be found in Appendix E. PIR Source Code Files and
Appendix F. REMOTE Source Code Files. For those viewing this
document in .pdf format, these files can be accessed by clicking on the
appropriate hyperlink reference. Some text areas have in-line source
code extracts to highlight a particular point.

Included in this reference design are all C source code files and circuit
schematics, and a Windows® 95/98/NT program is available from both
Motorola and ATEECC Web sites. A development board is also
available from ATEECC, which utilizes the hardware and software
detailed in this document. In addition, the development board provides
hardware and software for MC68HC908GP32CP device programming.

1.3 Design Overview

Designer Reference Manual

As previously mentioned, a key point of this document is to demonstrate
the ability of the MC68HC908JK1/3 to program a FLASH row while in
normal operation (user mode). This feature negates the requirement for
external EEPROM storage and, consequently, can help reduce system
costs.

Windows is a registered trademark of Mircrosoft in the U.S. and other countries.

Passive Infrared (PIR) Unit
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Passive Infrared (PIR) Unit

General Description
Design Overview

To maximize design flexibility, two intruder detect event algorithms are
incorporated into this application. These algorithms are jumper
selectable on the development board at startup.

* The first method uses the 8-bit analog convertor to read the
amplified sensor output, which is stored into a buffer for pattern
analysis.

* The second method uses a modified Delta Sigma approach,
allowing adjustable resolution (varying acquisition times).

The system block diagram is shown in Figure 1-2.

PC SERIAL

PIR SENSOR PC SERIAL DATA CONNECT DIGIPOT CONTROL
INPUT (FOR DEBUG ONLY) FOR RTC UPDATE FORLCD
PIR SENSOR UNIT IR COMMS REMOTE CONTROL UNIT
MC68HC908JK1/3 < > MC68HC908GP32
INTRUDER DETECT USER BUTTON LCD OUTPUT
OUTPUT/LED INTERFACE

Figure 1-2. System Block Diagram

The PIR sensor is mounted behind a Fresnel lens. The output signal
from the sensor is amplified and conditioned by two elements of an
operational amplifier, before being connected directly to an
analog-to-digital (A/D) channel of the microcontroller (MCU) which is the
conventional analog approach. Alternatively, it may be AC coupled to the
input of the microcontroller via an R/C network which forms the basis for
the alternative Delta Sigma method of detection. The intruder detect
output is a signal that is used to indicate to the PIR units parent system
that a valid intruder event has been detected. In this application, a
light-emitting diode (LED) is used to indicate an alarm condition.
Normally, this is an alarm trigger device, such as a relay, transistor, etc.

Designer Reference Manual
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General Description

The dotted line representing the PC serial data stream used for
debugging purposes, in the final product this code would not be
included. The serial data contains the real-time sensor value and
parameter information. Both methods (analog/Delta Sigma) output their
appropriate sensor value, giving vital feedback to the run time behavior
of the sensor and allowing immediate feedback on algorithm parameter
adjustment.

The REMOTE unit allows a user to adjust key detection parameters,
allowing the user to quickly adjust and test. Five parameters can be
adjusted; three pertain to the analog detection method and the
remaining two to the Delta Sigma detection method.

1.4 Black Body Principles

The radiation emitted from a black body at a temperature of 300 K is
predominantly in the region of 7 um to 14 pum, peaking at around 9.5 um.
Research has shown that this value is modified to around 8.5 um when
the black body is moving against a different background temperature.

BLACK BODY ENERGY RADIATION CURVE FOR 300 K

N w e
o o o
| | |
T T |

N
o
|
T

RADIATION ENERGY W.cm™ um™ (x 1073
P &
| |

o
o
|
T

o

WAVE LENGTH (pm)

Figure 1-3. Black Body Radiation Curve
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Section 2. Passive Infrared (PIR) Sensor Unit
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2.2 Introduction
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2.2
2.3

2.4
24.1
24.2

2.5
25.1
2.5.2

2.6
26.1

2.6.2
2.6.3
2.6.4

Introduction. .. ... . 19
Features . . ... .. 20
8-BitAnalog ......... .. ... 22
Analog Intruder Detection Method . . .. ................ 22
Analog Circuit Description .. .......... ... . ... ....... 23
DeltaSigma .......... .. e 24
Delta Sigma Intruder Detection Method . . .. ............ 24
Delta Sigma Operation. . . .......... ... ... ......... 26
PIR Software Files . . ... ... ... .. . i 27
On-Board MC68HC908JK1/MC68HC908JK3
20-Pin DIL Programmer ...............couuiun... 28
Security Failure . ........ ... ... ... 31
Motorola FLASH Read-Only Memory (ROM). ........... 32
PIR Parameter FLASH Programming . ................ 33

Pyrolytic sensors respond to movement due to a change in the radiation
incident upon them. They are designed to be most sensitive to the
wavelength described in Figure 1-3. Black Body Radiation Curve. A
key component of the passive infrared (PIR) sensor unit is the Fresnel
lens. This gives the PIR the ability to respond to radiation from a wider
angle of positions as the lens effectively focuses the incident radiation to
produce a series of “peaks” as an emitting body moves across the path
of the lens.

Designer Reference Manual

MOTOROLA

Passive Infrared (PIR) Sensor Unit 19



Passive Infrared (PIR) Sensor Unit

2.3 Features

Designer Reference Manual

Using a low-cost microcontroller (MCU) like the MC68HC908JK1/3 has
many advantages compared to an analog sensor circuit since the MCU
can apply real-time intelligence to the sensor data it is receiving. This
intelligence forms the heart of the intruder detection algorithm; the
advantage is increased by the ability of the user to modify key algorithm
parameters, which are stored in FLASH memory. The FLASH memory
parameters are adjusted by 2-way infrared communications using a
REMOTE unit. The use of an MCU also provides the designer with an
alternative method of sensor amplification, which employs considerably
fewer components than the op-amp approach.

Features of the PIR include:

* Infrared (IR) communications with 38 kHz tx being bit bashed and
rx via the timer capture interrupt

« RS232 tx communications, bit bashed at 38,400 bit rate

* FLASH self-erase/program/verification using Motorola monitor
routines

* Analog initialization/read

« Intruder detect using analog buffer scan or Delta Sigma algorithms
Figure 2-1 illustrates the top level program flow for the PIR unit, the
major decision to be made initially is the required method of analysis.

This may be either an 8-bit analog read or a Delta Sigma analysis. The
following text describes in detail the processes involved in each method.

Passive Infrared (PIR) Unit
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Passive Infrared (PIR) Sensor Unit

Features
» START
MICRO INITIALIZATION
A2D A2D OR DELTA SIGMA
¢ DELTA SIGMA
Y
»|  A2D READ/BUFFER BUILD DELTASIGMA |
DEBUG: SEND DEBUG: SEND NEW
NEW VALUE TOPC DATA VALUE TO PC
BUFFER ANALYSIS VALUE ANALYSIS
SIGNAL ON DETECT SIGNAL ON DETECT
IR COMMS CHECK IR COMMS CHECK
N FLASH
PROGRAM
r— - - — — al
v | IRRXCOMMS VIATIMER |
CHANNEL 0 INTERRUPT IN
| CAPTURE MODE |
SELF PROGRAM F— - — — — — 4
| MAIN() TIMING |
SYNCHRONIZED VIA TIMER
| OVERFLOW INTERRUPT |
- - - — _— J
Figure 2-1. PIR Unit main( ) Flowchart
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Passive Infrared (PIR) Sensor Unit

2.4 8-Bit Analog

The analog intruder detection method and the analog circuit are
described in the following subsections.

2.4.1 Analog Intruder Detection Method

One of the most important factors to consider when designing intruder
alarm systems is that they should offer good sensitivity combined with a
high immunity to false alarms. Pyrolytic sensors used in PIR alarm
systems deliver a very low amplitude output, which is proportional to
changes in incident infrared radiation falling on them. Traditionally, a
multi-stage amplification has been used to condition the sensor output to
provide a usable output signal. A typical example is shown in Figure 2-2.

GAINBANDWIDTH ADJUST
Voo \ 1
# I
AN —
_ L AW
PIR SENSOR 3 | |
_4/\/\/\,_¢| > +— OUTPUT
| L -
L — — —

§ SET MID-POINT POTENTIAL

A

SOURCE LOAD RESISTOR

+ \
£ AN
i DC RESTORATION \ OUTPUT BUFFER
\Y

Figure 2-2. PIR Analog Circuit
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Passive Infrared (PIR) Sensor Unit
8-Bit Analog

2.4.2 Analog Circuit Description

Passive Infrared (PIR) Unit

The sensor output is connected in a source follower configuration and
directly coupled to the non-inverting input of the first stage of
amplification. The combined frequency response of the amplifiers
provides a bandwidth of around 4.7 Hz, centered at approximately

0.5 Hz. This allows good detection rates to be achieved for human
targets moving at speeds between 0.2 ms to 0.6 ms while attenuating
the sources of noise, likely to cause false alarms. The potential divider
chain connected to the non-inverting input of the second stage of
amplification sets the quiescent pointto 0.5 * Vpp. This allows maximum
sensitivity to positive and negative swings from the sensor. The second
stage is AC coupled, to allow slow changes of background IR radiation
to be ignored. Such changes may occur when central heating radiators
warm up or sunshine heats the room.

A Fresnel lens is used to collect the IR radiation emitted by the “target”
and to focus it onto the sensitive quartz window of the sensor. The lens
has the dual function of concentrating the very low levels of radiation,
thus producing a greater output from the sensor, and it also produces
velocity information by giving a series of peaks as the “target” moves
through the multiple zones. The choice of lens depends on the particular
application. Some lenses have multiple zones focused at different
angles, which produce different waveforms depending on the height of
the target, in addition to its velocity. This information can be used to
discriminate between human targets and animals, which could otherwise
cause false alarms. The software algorithms in this application have
been optimized for a single-plane “curtain” lens.

The conditioned sensor output voltage is connected to PTB.4 (PTB bit 4)
and the analog read occurs at a rate which is a multiple of the 10 ms
main() loop. This multiple is adjustable and is one of the programmable
FLASH analog method parameters. With every main() loop iteration
pina2d.c\A2DCheck() is executed,; if the number of main() loop scans
matches pir_parameters.main_loop_count, then the analog pin PTB.4 is
read with pir\a2d.c\ReadA2D() (see [ PI R a2d. c] ). This function
performs a thirty two times read and returns the average result which is
then stored in pir_buffer[] at the appropriate location using:

*pir_buffer_ptr = ReadA2D(CHANNEL4); Il from “a2d.c”

Designer Reference Manual
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Passive Infrared (PIR) Sensor Unit

2.5 Delta Sigma

After every analog read/store operation a magnitude difference test is
performed with the previous data value. If this difference is greater than
or equal to pir_param.difference_band, then pir_buffer is cleared and the
current and previous values are stored at locations [0] and [1]
respectively. Subsequent values are stored and when pir_buffer is full a
call to pirf\analyse.c->Analyse_PIR_Buffer() (see [ PI R anal yse. c])
is performed and a detect event is scanned for.

A detect event has two parameters:

1. pir_param.difference_band — This is the difference between the
buffer nearest neighbor data that will be accepted as an intruder
trigger.

2. pir_params.trigger_count— This is the number of intruder triggers
contained in the same buffer which must occur before an intruder
event is accepted.

The “difference band” value is analogous to the rate of change of the
analog signal. If a signal were changing rapidly, then the buffer contents
would contain values that were increasing/decreasing by large amounts.
If these changes were happening on adjacent buffer cells, this would
cause a trigger event. If this change occurred in a single buffer capture
and if the number of trigger events was greater than the trigger_count
variable, then an intruder event would be signalled.

The Delta Sigma intruder detection method and operation are described
in the following subsections.

2.5.1 Delta Sigma Intruder Detection Method

Designer Reference Manual

This method of signal detection uses considerably fewer components
than the previously described method, giving benefits of cost reduction
and reliability.

The principle of operation is based on a modified version of the Delta
Sigma analog-to-digital (A/D) converter. The hardware overhead is just

Passive Infrared (PIR) Unit
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Delta Sigma

three resistors and two capacitors. The microcontroller is then used to
control the charge/discharge of the integration capacitor. This method of
A/D conversion is well known, but normally requires either an external
comparator or a microcontroller with an on-board comparator. In this
application, one of the on-board 8-bit A/D converters is used as a
comparator, with the trip level being specified in software. The absolute
conversion accuracy is dependant on a number of factors, including the
input leakage current of the analog sense pin and the fast charge pin in
its quiescent state. Leakage current in the integration capacitor will also
cause errors in accuracy due to asymmetric charge/discharge
conditions. In this application, however, it is the difference in consecutive
A/D values which will cause an event trigger. As a consequence small
changes in absolute accuracy will not affect the overall result, making
this method a good choice for this application.

The effective amplification which can be achieved is dependent on the
ratio of two resistors. In this application, the output of the pyrolytic sensor
Is capacitively coupled to the integrator by a 33-uF capacitor. This value
was selected to produce similar characteristics to the method using an
operational amplifier. As the series capacitor provides DC isolation, a
high value may be selected for the charge/discharge resistor without
causing the comparator voltage to be “loaded” by the source resistance
of the sensor. An optional resistor, supplied from a spare port pin on the
microcontroller, has also been added to this circuit. Its function is to
provide a fast charge path for the coupling capacitor, allowing the circuit
to stabilize quickly after the initial application of power to the circuit. See
Figure 2-3.

P INITIAL FAST CHARGE
DIGITAL 1/0 AN
ANALOG I/P
C
Reo Rin |In TO PYROLYTIC

DIGITAL O/P AvavAY, NV | DETECTOR

= Cir

CHARGE/DISCHARGE
Vgs

Figure 2-3. Delta Sigma Circuit
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2.5.2 Delta Sigma Operation

Assuming a steady quiescent state with no sensor activity, the
integration capacitor C;\t is charged from a digital output pin on the
microcontroller via resistor Rcp. The voltage level across Ciyt is
monitored by the A/D input. Two software counters are used. One is a
loop counter which determines the number of ‘bits’ to be converted. The
second serves as a data value for the conversion. At the start of a
conversion, they are both set to 0. The loop time multiplied by the
number of bits required determines the time for each full conversion.
During each software loop of the conversion, a decision is made to
increment the data counter or not.

If the A/D value is equal to or greater than the trip value, the counter is
incremented and the output port is made a logic 0 (C,y discharge).
Conversely, if it is less than the trip value, then the data counter is not
incremented and the output port is made logic 1 (C,yT charge). With no
input from the sensor, therefore, C;\1 Will be repeatedly charged and
discharged, and the potential across it will be maintained at the A/D trip
level.

In this application, an A/D value of 128 is used (corresponding to

0.5 * Vrep). The final binary output of the converter will also correspond
to 0.5 of the maximum converter value. If the sensor voltage now
increases due to a target detection, then Cyr will be charged by R, in
addition to R¢p. The potential across C,yt will rise causing the A/D trip
value to be exceeded and, therefore, the data counter will be
incremented on successive loops of the converter until it is discharged
below the trip level by R¢p If the reverse condition occurs, and Cy is
discharged by the sensor output falling below the quiescent level, then
the data counter will not be incremented, and the final converted number
will be greater than the quiescent value.

The effective voltage amplification of the circuit is proportional to the
ratio of Rp to RyT. Prototype testing has indicated that reliable
operation can be achieved with values of 10 MQ for Rcp and 10 kQ for
R, giving possible voltage gains of up to 60 dB.
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With every main() loop iteration executed pir\deltasig.c\DeltaSigma(),
this calls pir\deltasig.c\BuildDeltaSigma() to produce the Delta Sigma
value (see [ PI R del t asi g. c] ). This value is then compared to the
previous value and an intruder event is signalled if the difference is
greater than delta_sig_event. With the Delta sigma detection method
there are two FLASH based adjustable parameters:

1. delta_sig_event, this is the difference from previous reading to
signal an intruder event

2. delta_sig_bit, this is the Delta Sigma resolution applied to the
incoming PIR sensor voltage

The infrared communications are still active with this method but are
slightly less responsive, the principle of the Delta Sigma method requires
symmetrical capacitor charge/discharge times requiring interrupts to be
disabled during pir\deltasig.c\BuildDeltaSigma() (see

[ PI R del t asi g. c]). After pir\deltasig.c\DeltaSigma() has completed
interrupts are re-enabled to service any pending infrared
communications.

2.6 PIR Software Files

Passive Infrared (PIR) Unit

This software has been written using the Cosmic ‘C’ Cross Compiler. All
files for the PIR unit are listed here.

* Assembler:
[PIRcrts.s],[PIRireg.s],[PIR Ireg. s]

* C Source:
[PIR a2d.c],[PIR anal yse.c],[PI R data. c],
[PIR datasort.c],[PIR delay.c],
[PIR deltasig.c],[PIR flashprg.c],
[PIR interrup.c],[PIR non_data.c],
[PIR serial.c],[PIR startup.c],and
[ PIR vectors. c]

* Include Files (in addition to the C source matching header):
[ PIR decl ared. h],[ PIR defi ne. h],
[ REMOTE: extern. h],and[ PIR j k13& | 3. h]
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* Compile/Link/Make:
[PIR cc.bat],[PIR |ink08. bat],
[ Pl R make08. bat],[ PIR confi g.dat], and
[PIR j k. IKkf]

2.6.1 On-Board MC68HC908JK1/MC68HC908JK3 20-Pin DIL Programmer

Designer Reference Manual

The programming hardware is compatible with the ICS08JLZ software
from P&E Microcomputer Systems, Inc. The software used is
ics08jlz_version_1 33.exe, this software is available from their web
site at:

http://www.pemicro.com

The power supply unit uses two fixed-voltage 3-terminal regulators,
which allows a wide range of input voltages to be used. Referring to
Figure 2-4, an LM7805 regulator provides the stabilized +5 Vdc for the
microcontroller and peripheral devices. An LM7808 and is used in
conjunction with a series diode D2 in the common leg, to provide the
necessary +8.6 V high voltage for the programmer, and also provides
the power supply to the satellite main board for development purposes.
A series diode in the input supply line D1, provides protection against
accidental reverse polarity of the unregulated input supply. C1 provides
decoupling and smoothing of the unregulated DC supply. The parallel
combination of C2 and C3 provide high and low frequency decoupling to
the +5-V supply. C4 and C5 provide a similar function for the +8.6-V

supply.

+12—15Vdc—[>“ LM7805 5V L LM7808 186V
D1
C1 c2 |c3 ca | cs
PROTECTION —— - = X/ D2 = =
DIODE
ov

Figure 2-4. Power Supply
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Passive Infrared (PIR) Unit

Passive Infrared (PIR) Sensor Unit
PIR Software Files

Within the P&E development environment is prog08sz.exe, it is this
software that interfaces to the programming socket.

Programming procedure:

The PIR MC68HC908JK1/3 programming is in-circuit, there is no
seperate programming socket.

1. Ensure that the Vpp switch is Off.
2. Ensure that the 20-pin socket is occupied.

3. Ensure that a standard 9-way RS232 cable is connected from the
PC to the development board’s Programmer RS232 connector.

4. Setthe Osc Select switch to Program.
5. Set Vpp switch to On.

6. Invoke c:\pemicro\ics08jlz\prog08sz.exe (assuming default
installation directory).

7. After programming is complete, set the Vpp switch to Off and
move the Osc Select switch from Program to Run.

If the socketed MC68HC908JK1/3 passes the security test and the
RS232 comms link is working then you will see the following screen. Itis
asking for a programming algorithm to be entered.
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The above screen typically occurs if the hardware RS232/power
connections are wrong or if the socketed MC68HC908JK1/3 fails the
security test.

2.6.2 Security Failure

The security check is a mechanism to prevent unauthorized access to
the MC68HC908JK1/3 FLASH array. The security check centres around
the interrupt vector address values at $fff6—$fffd. Before access is
granted the PC program must transmit eight bytes that need to agree
with those resident in the microcontroller.

If the 8-byte comparison fails then FLASH access is prevented, even
though monitor mode can still be entered, before you can reprogram the
MC68HC908JK1/3 or view its contents you will need to completely erase
it. The program will remember the last S19 file programmed into a
MC68HC908JK1/3 and use that file to pass the security test on next
invocation.

Please note, if the MC68HC908JK1/3 fails the security test, the device
must be powered down before a retry can be attempted. This power
cycle will take the form:

1. Vpp switch to Off
2. Wait for at least two seconds.

3. Vpp switch to On

The program c:\pemicro\ics08jlz\prog08sz.exe can now be retried.
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2.6.3 Motorola FLASH Read-Only Memory (ROM)

The PIR unit is based upon the MC68HC908JK1/3, these are
1536-bytes/4096-byte FLASH microcontrollers, the ‘9’ in the part
number denotes the part as being a FLASH device. The minimum size
FLASH memory that can be erased at one time is 64 bytes and the
maximum size FLASH memory that can be programmed at one time is
32 bytes (row). This reference design uses the last 64-byte block of the
user code space as a 32-byte nonvolatile data store. This feature
alleviates the need for an external memory IC such as an 8-pin 2-wire
1°C type.

The actual FLASH row programming differs to that of standard Motorola
microcontroller electrically erasable programmable read-only memory
(EEPROM) programming due to the row program requirement. With
standard EEPROM it is necessary to write code that will perform the
write/erase on a particular byte by using a call such as
WriteEEprom(address, data). This programming sequence may require
an erase cycle before the program cycle. Standard Motorola
microcontroller EEPROM will require up to 20 ms for an erase/program
operation.

Using the Motorola FLASH cell, programming takes place in terms of a
row. A row is 32 bytes of contiguous memory starting at a $XX00,
$XX20, $XX40, $XX60, $XX80, $XXA0, $XXCO or $XXEO address.
Presently if it is required to program one byte in a row then all bytes in
that row must be reprogrammed. The programming time is markedly
faster for this FLASH technology compared to standard Motorola
EEPROM. The MC68HC908JK1/3 data book specifies a page (64 byte)
erase time of 1 ms and a maximum FLASH byte program time of 40 ps.
Motorola quotes a 2 ms program time for 64 bytes, this is a considerable
improvement on the Motorola EEPROM timings.

The next consideration is the statement from the MC68HC908JK1,
MC68HRC908JK1, MC68HC908JK3, MC68HC908JL3,
MC68HRC908JL3 Technical Data, Motorola document order number
MC68HC908JL3/H Rev. 1.0 which states:

“Programming and erasing of FLASH locations cannot be
performed by code being executed from FLASH memory.”
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To program a FLASH row, this means software cannot be executing
from FLASH ROM, and random-access memory (RAM) and monitor
ROM would be acceptable. Due to the limited RAM (128 bytes) space in
these devices, it would be difficult to have erase, program, and
verification code in a RAM routine. To assist us, Motorola has provided
monitor ROM areas which contain functions which perform the FLASH
erasing, programming, and verification of supplied data.

These monitor ROM functions use three RAM variables and one RAM
data array. These variables are expected to be at a fixed, known memory
address. Using MC68HC908 On-Chip FLASH Programming Routines,
Motorola document order number AN1831/D, details how details to use
these monitor ROM functions. Further detail regarding the usage of
these functions and variables is given in 2.6.4 PIR Parameter FLASH
Programming.

When FLASH programming is to take place, the data to be programmed
is organized and pir\flashprg.c->ProgramFlash() (see

[ PIR fl ashprg. c])is called. This performs the monitor ROM
variable initialization and calls the Motorola monitor ROM functions to
take care of the FLASH erasing, programming, and verification. If the
programming is successful, the PIR detect light-emitting diode (LED) is
lit for 250 ms.

2.6.4 PIR Parameter FLASH Programming

NOTE:

Passive Infrared (PIR) Unit

If a decoded IR command requires a FLASH parameter programming
operation, then all (row) FLASH parameter data must be reprogrammed,
since single byte programming cannot (presently) be performed.
MONITOR_DATA][] is used to store the PIR parameter data. The
maximum number of bytes that can be programmed at one time is 32 (a
row).

The address of MONITOR_DATA[O]'is at the address expected by the
Motorola monitor functions ($008c). The data space occupied by
MONITOR_DATA[] will overwrite run time variables. In normal operation
this would be a critical error condition.
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In this application, after programming is completed, an endless loop is
entered until the internal watchdog times out. Therefore, the overwriting
of previous RAM space is not important. If your application requires a
FLASH program operation without a reset, then you will need to ensure
that there is enough RAM space for all variables. You might have to
reduce the number of FLASH programmable variables by reducing the
size of ‘MONITOR_DATA][]' which is 32 in this design. It would still be
required that the variables used by the Motorola monitor functions
remain at their fixed addresses. All other user program variables will
need to fit around these monitor ones. You would then need to remove
the ‘-v’ (see the code example) switch from the linker command file
which instructs the compiler not to perform overlap checks.

Once the data loading is complete within
pirdatasort.c->Decode IR _Data() (see[ PI R fl ashprg. c] ), the next
task is to initialize the variables used by the monitor ROM functions. The
actual C code that will perform the FLASH PIR parameter programming
resides in pir\flashprg.c->ProgramFlash() (see [ PI R: f | ashpr g. c]).
This function is called from pir\datasort->IRCommsCheck() (see

[ Pl R dat asort. c]). An extract is shown here:

if ( Decode_|R Data() ) /1 is FLASH programming required?

{
NN NN NN NN
/1 interrupts off and reset the stack pointer as we 11

[/ are NOT returning fromthis function and we w || I
I/l be performing calls to the nonitor functions I
NN NN NN NN
SEI();
RSP();

Progranfl ash(); /'l RESET vector fetched at the end of this function
}
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pinflashprg.c->ProgramFlash() (see [ PI R f | ashpr g. c] ) is shown
here.

voi d Progranfl ash( void )
{

unsi gned char ii;
THLLEEEEEE i rriririrrirsi

Servi ceWat chDog() ; /1 defensive neasure I
FLBPR reg = Oxff; /1 no FLASH protection 11
MONI TOR_CPUSPD = SPDSET; [l 1(MHz) * 4 == 4 I
MONI TOR_CTRLBYT = 0x00; /| page erase I
MONI TOR_LADDR = FLASH DATA_END; // data stored @ $FBCO/DF (32 bytes) 11
LED = 0; Il led off... I
LED DDR = 1; /1 ...and an out put /1
11 I

_asm("l dhx #$fbc8"); /1 any address in the range $fbc0 - $fbff //
ERARNGE( ) ; I/l to erase FLASH page, Mdtorola nmonitor [/
/1 rom call 11

_asm("l dhx #$fbc0"); Il first address in HHX to wite to I
PRGRNGE( ) ; /1 program FLASH row, Mbtorola nonitor I
/1 rom call 11

_asm("lda  #$ff"); /'l force ACC to non zero to ensure that 11
/'l newy read data is placed back in the //

// data array and not to the nonitor node //

/1 comm port. 11

_asm("l dhx #$fbc0"); Il first address in H: X to verify FLASH [/
RDVRRNJ ) ; [l progranm ng, Mdtorola monitor romcall //
Il 11

if ( carry() ) Il carry bit set if verify is successful [/
{ /[l if so light led for 0.25s 11

ii = 125; /!l load 0.25s counter /1

do { 11 I
Servi ceVWat chDog() ; /1 11

Il I

LED = 1; /1l led on /1

11 11

_asm("lda #4" ); /1 Fop*4 (1MHz) 11
_asm("ldx  #167"); /1 2000/ 12 I
DELNUS() ; /1 2nms delay...Mtorola nonitor romcall [/

} owhile (--i1 ); /1 repeat 11

} 11 I

11 I

LED = 0; Il led off I
while (1); [/ all done! wait for watchdog reset... 11

NN NN NN
} I/ Prograntl ash()
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NOTE:

Designer Reference Manual

The PIR parameters are stored at the beginning of the last 64-byte block
which is $FBCO.

| |
| |
| OPERATIONAL CODE |
| |

$FBCO —>
32 ADJUSTABLE
PIR PARAMETERS
64 BYTES
END OF USER 32 BYTES UNUSED
CODE SPACE

$FBFF —=

Figure 2-5. Last 64-Byte Block

The variables:

MONITOR_CTRLBYT, MONITOR_CPUSPD,
MONITOR_LADDR, and MONITOR_DATA[32]

are specific to the Motorola monitor ROM calls and are fixed addresses
$0088, $0089, $008A, and $008B (16-bit variable), respectively. The
data used for programming is declared as a 32-byte buffer (for instance,
MONI TOR_DATA[ 32] s fixed at address $008c). These variables are
declaredin [ PI R non_dat a. c] and are fully documented in
AN1831/D. Their addresses are fixed by the following entry in the linker
command file [ PIR: j k. | kf]:

+seg .ubsct -b 0x88 -v -n MONITOR_RAM

mon_data.o

The -v switch, instructs the linker not to report overlap errors for this
segment.
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Section 3. Infrared Communications Protocol

3.1 Contents

3.2 Introduction
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3.2 Introduction. ....... ... .. 37
3.3 Infrared Hardware Description . . .. ..................... 41
34 IRReceiver. .. ... e 42

The passive infrared (PIR) detector uses an infrared (IR) protocol to
communicate and allow calibration for sensitivity parameters. The IR
communications is 2-way half duplex for example, the PIR detector can
receive and transmit messages to the REMOTE control. The REMOTE
unit is the master device as it initiates all communications. The infrared
communications is based on a pulse-coded modulation (PCM) 38-kHz
signal with a 50 percent duty cycle. The square wave shown in

Figure 3-1 needs to be generated.

<— 13Us—» =«— 13 us—

- s

Figure 3-1. 38-kHz Timing
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NOTE:

Designer Reference Manual

The 38 kHz is produced on PTD.7, the timing is achieved using

in-line ‘nop’ delays, the C routines that produce the digital 1 and O
levels are pir\serial.c->Send_0( ) and pir\serial.c->Send_1() (see

[ PIR serial.c]). Figure 3-1 shows the 38-kHz timing to generate a
logic 0/1 also illustrated is the infrared sensor output on receipt of the
generated bit value. Since there are infrared transmission and receive
features, the infrared sensor will receive whatit is transmitting via PTD.4.
To prevent decoding of this data, the capture interrupt is disabled during
an infrared transmission.

Figure 3-1 assumes no timing delay.

The incoming infrared sensor output is fed into the PIR unit’s timer
channel 0 pin (PTD.4), and the bit logic level determination is done in the
timer channel O interrupt routine, pininterrupt.c->TIMERCHANNELO()
(see[PIR i nterrup.c]). From Figure 3-1 a bit value is determined
from the time between a rising edge and the corresponding falling edge.
The pulse width of a logic 0 is approximately 700 us whereas that of a
logic 1 is three times that at approximately 2.1 ms. A flowchart depicting
the IR interrupt code sequence is shown in Figure 3-2.

Passive Infrared (PIR) Unit

38

Infrared Communications Protocol MOTOROLA



Passive Infrared (PIR) Unit

Infrared Communications Protocol
Introduction

NOISE DETECTION?

+ve EDGE +ve OR -ve —ve EDGE
CAPTUREEDGE S>—
ONPTD.4
START TIME STOP TIME
TIME STAMP +ve IR EDGE TIME STAMP —ve IR EDGE
CALCULATE IR
PULSE WIDTH
Y
INITIALIZE IR DATA
Y
BUILD DATA BLOCK
WHEN COMPLETE,
ANALYZE IN main()
Y
Y .| ENDTIMERCHANNELOINTERRUPT |

Figure 3-2. Timer Channel 0 Capture Interrupt
for PIR Unit Flowchart
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The infrared data is sent in a packet structure similar to that for the PC
RS232 communications. The packet structure consists of:

DATA DATA DATA | CHECK- | CHECK-
BYTE BYTE BYTE SUM SUM
1 2 n HI LO

START | BLOCK | BLOCK
PULSE | LENGTH | TITLE

STOP
PULSE

START PULSE A 4-ms synchronizing waveform

BLOCK LENGTH Number of bytes in the packet, excluding
the checksum

BLOCK TITLE Byte representing what type of data packet

DATA Data bytes

CHECKSUM HI/LO Bytes refer to the 16-bit sum of:
BLOCK LENGTH + BLOCK TITLE + DATABYTE1 +
DATA BYTE2 + ...+ DATABYTE n.

STOP PULSE Final negative edge for pulse width calculations
LOGIC 0 AS TRANSMITTED LOGIC 1 AS TRANSMITTED
BY MICRO BY MICRO
-« <> <>
700 ps 700 ps 700 ps 2.1 ms (3*700 ps)
LOGIC 0 AS RECEIVED LOGIC 1 AS RECEIVED
BY MICRO BY MICRO
- <> < P P <>
700 ps 700 ps 700 ps 2.1 ms (3*700 ps)

KEY:
- REPRESENTS A 38-kHz DATA BURST

Figure 3-3. Infrared Communications Timing
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3.3 Infrared Hardware Description

The IR data is transmitted via a power transmission diode with a
transmissive wavelength, which matches the receiver. The receiver
used in this reference design has a spectral response which peaks at
1000 nm. The operating range of the transmitter is proportional to the
current used to drive the diode. The current is set by the value of R¢,
which is 10R on the development board, giving a peak operating current
in the order of 350 mA and a transmissive distance of approximately

3 metres. Transistors Q1 and Q2 provide the high current gain
necessary to drive the infrared transmitter light-emitting diode (LED). Q2
must have a suitable peak collector rating for the current set by R . The
data is produced and modulated by the microcontroller (MCU) at a
frequency of 38 kHz. This frequency was selected to enable the use of
industry standard, low-cost receivers, commonly used in video
recorders, TVs, etc.

Adequate decoupling of the supply lines is essential if the IR data
transmission circuitry is employed, as the peak current through the IR
diode is high when data is being transmitted. Therefore, it is important to
keep the PCB traces as short as possible between the supply pin of the
regulator and the IR diode. This is also true of the return 0-V line;
otherwise, “ground lift” may occur, causing spurious data loss, reset or
other problems. It is suggested that the power supply and return traces
to the IR transmitter are separated from the traces supplying the
microcontroller and other peripherals. The circuit diagram described
here is shown in Figure 3-4.
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3.4 IR Receiver
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Rs
DATA INPUT

4@02

INFRARED
XZ; EMITTER

Figure 3-4. IR Transmitter Circuit

The 38-kHz modulated IR data transmitted by the main PIR board is
received and demodulated by IR1. This is a self-contained IR detector,
amplifier, and demodulator unit, which recovers the original data in a
form compatible with the microcontroller input. The device used in
development is a GP1U28Q and only requires the provision of +5 V and

0V to operate.

DEMODULATED ~
DATA #Z Y

Vss

IR 38-kHz
MODULATED

/ CARRIER

Figure 3-5. IR Receiver Circuit
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REMOTE Control Unit

4.2 Introduction

The REMOTE control unit enables the passive infrared (PIR) unit to be
programmed with parameter adjustments via half-duplex infrared
communications.

The REMOTE being the master by virtue that it initiates all
communication events. This communications allows the REMOTE to
interrogate and command the PIR to reprogram its detection parameters
with the REMOTE control unit’'s adjusted parameters.

The parameter to be adjusted is obtained by pressing the associated
button (B1/B5). An infrared (IR) communications packet is sent to the
PIR unit requesting its current value for that parameter. Once decoded,
the received parameter value is displayed on the liquid crystal display
(LCD) screen for adjustment via the INC/DEC buttons. When the
adjustment is complete the ENTER button is pressed, sending the new
required parameter (via IR communication) value back to the PIR unit to
replace its current parameter value with this new value. If the
reprogramming is successful, the PIR unit will light its detect
light-emitting diode (LED) for 250 ms.

4.3 Password Protection

Designer Reference Manual

A password protection scheme prevents unauthorized use of the
REMOTE. This comprises a 5-digit decimal number with 0 to 9 being the
range of entries. The 5-digit decimal number provides 99,999 possible
passwords. The password is entered using the double function keys
giving 0...9. If the password has been correctly entered, the buttons lose
their numeric assignments.

Passive Infrared (PIR) Unit
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4.4 Hardware Description

Although the hardware functionality of this board is biased toward the
support of the PIR sensor board, it has been designed to be as generic
as possible so that the software may be modified to perform many other
functions requiring the transmission and reception of data via a remote
infrared link.

The circuit diagram may be conveniently divided into functional blocks,
most of which may be included or omitted as required for a particular
design. This gives designers flexibility to include only the features
required for the application.

The blocks are:
e Power supply unit (PSU)
e Microcontroller, crystal, and phase-locked loop (PLL)
« Keyboard
e Liquid crystal display (LCD)
* IR data transmit (DTX)
* IR data receive (DRX)
* Real-time clock (RTC)
« Digital potentiometer for LCD contrast adjustment
e Serial communications to PC (RS232)

e Stand-alone MC68HC908GP32 programmer

4.5 Button Designations

Passive Infrared (PIR) Unit

There are provisions for 15 buttons, although not all buttons are used, to
implement any additional button functionality. Code will need inserting
into the unused case statements in
pinbutton.c->DecodeButtons()->StandardButtons() (see

[ REMOTE: but t on. c] ). The layout of the buttons with respect to the
printed circuit board (PCB) is shown in Figure 4-1.
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Figure 4-1. Button Assignments on PCB

The buttons during password entry are assigned as:

Bl
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15

Insert 1 at the current LCD cursor position
Insert 2 at the current LCD cursor position
Insert 3 at the current LCD cursor position
Insert 4 at the current LCD cursor position
Insert 5 at the current LCD cursor position
Insert 6 at the current LCD cursor position
Insert 7 at the current LCD cursor position
Insert 8 at the current LCD cursor position
Insert 9 at the current LCD cursor position
Insert O at the current LCD cursor position
Not used

Not used

Not used

Not used

ENTER, accept current password for verification

Passive Infrared (PIR) Unit
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After the password has been successfully entered, the buttons then
change functionality to:

Bl

B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14

B15

Passive Infrared (PIR) Unit

IR command to PIR unit for Delta Sigma event difference
value

IR command to PIR unit for Delta Sigma bit resolution value
IR command to PIR unit for A2D 10-ms loop time value

IR command to PIR unit for A2D buffer difference value

IR command to PIR unit for A2D trigger count value

Force real-time clock (RTC) to Mon 01 Jan 2001 at 00:00:00
Not used

Not used

Not used

Not used

Increment current PIR FLASH parameter/LCD contrast
Decrement current PIR FLASH parameter/LCD contrast
LCD contrast adjust

CANCEL, abort current LCD screen and revert back
to time of day (TOD)

ENTER, accept current LCD value and instruct PIR
to reprogram with this value.
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4.6 Pin Assignments

The REMOTE software has been written for a MC68HC908GP32CP,
the 32 K of user code is approximately 25 percent utilized, and the
input/output (1/0) count was the main requirement. The port pin

assignments for the REMOTE control unit are:

PTA

PTB

PTC

PTD

PTE

Designer Reference Manual

PTAO
PTAl
PTA2
PTAS
PTA4
PTAS
PTAG6
PTA7Y

PTBO
PTB1
PTB2
PTB3
PTB4
PTBS
PTB6
PTB7

PTCO
PTC1
PTC2
PTC3
PTCA4

PTDO
PTD1
PTD2
PTD3
PTD4
PTD5

PTEO
PTE1

Row 1 button input
Row 2 button input
Row 3 button input
Row 4 button input
Row 5 button input
Column 1 button select
Column 2 button select
Column 3 button select

RTC I?2C clock
RTC I?2C data
Digipot chip select
Digipot up/down
Digipot INC

LCD RS

LCD RW

LCD E

LCD DATAO
LCD DATA1
LCD DATA2
LCD DATAS3
LCD DATA4

LCD DATA5S
LCD DATAG6
LCD DATA7
IR Comms TX
IR Comms RX
SPARE

RS232 TX
RS232 RX

Passive Infrared (PIR) Unit
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4.7 Program Flow

Passive Infrared (PIR) Unit

REMOTE Control Unit
Program Flow

The software on reset performs preparatory tasks, such as initializing the
PTA keyboard interrupt facility, and ensures the LCD screen is off, then
it enters stop mode. On recovery from stop mode via any button press,
the on-board PLL is initialized for 2.4576-MHz bus operation and the
LCD is initialized.

> STARTUP

v

STOP MODE

% ERROR MESSAGE

ANY BUTTON
PRESS

Y

RECEIVED PIR NO IR COMMS/
PASSWORD NO PIR PASSWORD
_[ Y PASSWORDNOT ENTERED
. N CORRECT USER Y
N PASSWORD +
PIR PARAMETER
ADJUSTMENT
VIA BUTTON
INTERFACE
RTC ADJUSTMENT
VIA RS232

300s BUTTON
INACTIVITY

Y

A

Figure 4-2. REMOTE Control Unit Top Level
Functionality Flowchart
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4. 7.1 Run Time LCD Screen Flow

Designer Reference Manual

The REMOTE control unit’s first task is to obtain the PIR password. It
requests this from the PIR unit via the half-duplex IR communications.
The LCD will show:

Transmtting IR
coms packets

The REMOTE will request this information 40 times
(300 ms * 40 = 12 s). If this fails, it can be due to one of two reasons.

1. No received IR communicationsError 1

2. No received passwordError 2

The LCD will show:

Error 1 5
No IR Comms [IN]

or

Error 2 5
No PI R Password

These errors are such that the program cannot continue, and error
message screens are displayed with a 5 second count down. Upon error
timeout, the REMOTE returns to stop mode and the user can retry.

If the REMOTE receives and correctly decodes the PIR password, the
LCD will show:

Ent er password:
XXXXX

The user now has to enter the matching password to that received from
the PIR. All fields have to be completed since the expected password is
five digits. The ENTER button does not respond until all the initial X

characters have been over written. When all X have been over written,

Passive Infrared (PIR) Unit
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the password can be submitted with the cursor on any character. When
entering a button (numeric), the LCD cursor moves to the right one
position and auto wraps when the fifth password number has been
entered.

When ready, press ENTER, the REMOTE will now compare the entered
password value to that received from the PIR. If a match is found, then
the LCD will show these screens for one second and then revert to
showing the time of day:

Passwor d
Accept ed!

Fri 06 Cct 2000
18:19: 20

This is the default viewing mode, for example, time of day (TOD).

If the password attempt failed, the LCD will show:

Passwor d
Rej ect ed!

This text will be visible for one second before returning to the password
entry screen:

Ent er password:
XXXXX

You will iterate around this loop until the password is correctly entered.
With the password consisting of five decimal digits, the maximum
number of individual retries will be 99,999; to reduce the security risk, the
password digit count could be increased.
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4.7.2 Adjustable FLASH Parameters

These five screens show a typical LCD screen content for the five
adjustable PIR parameters.

Produced by pressing B1:

Delta Sig Event:
350

Produced by pressing B2:

Delta Sig Res’' n:
12

Produced by pressing B3:

A2D Loop Ti ne:
10

Produced by pressing B4:

A2D D fference:

6
Produced by pressing B5:
A2D Trigger:
4

When the variable of choice is displayed (by pressing appropriate button
B1:B5) it is adjusted using the INC/DEC buttons. This operation simply
adjusts a local copy of the value received from the PIR. The adjustment
can be discarded by pressing the CANCEL button, which will return to
TOD (time of day) mode.

NOTE: When adjusting the Delta Sigma event parameter, the min/max and step
values are constrained by a const data declaration in
[ REMOTE: dat a. c] :

Designer Reference Manual Passive Infrared (PIR) Unit
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RNy

/!l const data //

RNy

@ear const struct sDELTA S| GVA ADJUST ds_adj ust[8] =
{
{5 , 255 , 5} /1 8 bit mn, max, step
{20 , 500 , 20} , /1 9 bit mn, mx, step
{50 , 1000 , 50} , /1 10 bit mn, nmax, step
{100, 2000 , 100}, /1 11 bit min, nmax, step
{200, 4000 , 200}, [l 12 bit min, max, step
{400, 8000 , 400}, /1 13 bit mn, max, step
{600, 16000, 600}, /1 14 bit mn, nmax, step
{800, 32000, 800}, /1 15 bit mn, max, step
b

Consequently, the parameters can be adjusted if required. The LCD
connections are shown in Figure 4-3. The program flow is shown in
Figure 4-4, and all operational paths are shown.

DISPLAY SECTION
MC68HC908GP32
—1RQ
PTAO |—
— PTAT |-
—{RST bTas [ LM16A211
PTA3 |
PTA4 |
PTAS |— D2 D4 D6 __D8_ RW_CONT 0V
PTAG |— D1 D3 D5 6 D7 8 EN RSCO +5V0
— 0SC1 PTA7 —
—0sC2 PTBO [— Yoo
PTB1 |— Vss
—{PTEO PTB2 [—
] PTB3|—
PTE1 e
PTDO PTBS
PTB6
PTD1 PTB7
—1PTD2
| PTCO
~|pTbs PTCH
PTD4
7 PTC2
PTD5 PTO3 CONTRAST
PTC4 ADJUSTMENT

Figure 4-3. LCD Connections to MC68HC908GP32
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REMOTE IN STOP MODE

A

ANY BUTTON PRESS

Error 1 5
No IR Comms [IN]

Transmtting IR
conms packets

1 SECOND Error 2 5
No PIR Password
Passwor d Ent er password:
Rej ect ed! < XXXXX
Passwor d
Accept ed!
1 SECOND
Y
Fri 06 Qct 2000
18:19: 20
Delta Sig Event:
350
Delta Sig Res’ n: | ACCESS ANY ADJUSTMENT
12 SCREEN FROM ANY OTHER
BY PRESSING THE APPROPRIATE
1 . BUTTON, FOR EXAMPLE, B1, B2,
o A2D 10ns Mul tpl: B3, B4, OR BS.
<z( 10
© ] PRESSING ENTER HERE
A2D Difference: | INSTIGATES AN IR COMMAND.
6
A2D Tri gger:
4
Screen Contrast
Use | NC/ DEC B13 PRESS
Mon 01 Jan 2001 B6 PRESS
00: 00: 00

Figure 4-4. LCD Screen Functional Flowchart
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4.7.3 Button Press Determination

All button activity is on PORTA data register (PTA/$0000), a matrix scan
method is implemented which minimizes the number of input/output (1/0O)
required. The matrix used is a 5 x 3 providing up to 15 buttons using
three columns and five rows. The buttons are read every
remote\main.c->main() (see [ REMOTE: nai n. c] ) loop iteration with
remote\button.c->ReadButtons() (see [ REMOTE: but t on. c] ), this
occurs every 10 ms.

Figure 4-5 shows the linear method of activating columns and reading
rows. As PORTA internal pullups are enabled, if a column is driven low,
and on reading the row input lines, a row line is low, then a button is
being pressed (since the other two driver columns are input).

The default (no button pressed) value of button_pattern will be OXFFFF.
For example, if button B5 is being pressed, this will force PTA.O to be low
since the column driver is being driven as an output and low, which will
produce a value for button_pattern of OXxFFFE. Similarly, the value of

button_pattern while B10 is being pressed will be OXFFDF. The column
driver being active determines which bit range of button_pattern is set:

Column 1: Bits 0/1/2/3/4 of button_pattern
Column 2: Bits 5/6/7/8/9 of button_pattern
Column 3: Bits 10/11/12/13/14 of button_pattern

Passive Infrared (PIR) Unit Designer Reference Manual
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CLEAR button_pattern

PTA.5 OUTPUT AND LOW
COLUMN 1 NOW ACTIVE

50-ps DELAY

READ PTA.0 TO PTA.4 STORE IN
button_pattern BITS 0 TO 4

PTA.5 INPUT (COLUMN 1 OFF)

PTA.6 OUTPUT AND LOW
COLUMN 2 NOW ACTIVE

50 ps DELAY

READ PTA.0 TO PTA.4 STORE IN
button_pattern BITS 5 TO 9

PTA6 INPUT (COLUMN 2 OFF)

PTA.7 OUTPUT AND LOW
COLUMN 3 NOW ACTIVE

50 ps DELAY

READ PTA.0 TO PTA.4 STORE IN
button_pattern BITS 10 TO 14

PTA7 INPUT (COLUMN 3 OFF)

|

ALL PTADATA DIRECTION TO INPUTS
BUTTON READ NOW COMPLETE

Note: button_pattern is a 16-bit variable.

Figure 4-5. REMOTE Control Unit Button Read Flowchart
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REMOTE Control Unit
Program Flow

The correlation of a button press to the 16-bit variable ‘button_pattern’ is
shown in Figure 4-6.

A

‘button_pattern’ BIT PATTERN

—_
o

NOT USED

B11

13 12 11 10
B15

B14
B13
B12

B7
B6

B8 B3
B2
B1

Figure 4-6. Button Press to ‘button_pattern’ Correlation

By studying the bit pattern shown in Figure 4-6, the software button
decode mapping (shown next) can be understood. The button decode
map is contained in [ REMOTE: but t on. h] .

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

DEFAULT_BUTTONS
BUTTON 1
BUTTON 2
BUTTON 3
BUTTON 4
BUTTON 5
BUTTON_6
BUTTON_7
BUTTON_8
BUTTON_9
BUTTON_10
BUTTON_ 11
BUTTON_12
BUTTON_ 13
BUTTON 14
BUTTON_15

Oxffff
Oxf f ef
Oxfff7
oxfffb
oxfffd
oxfffe
Oxf df f
Oxfeff
oxff 7f
Oxf f bf
Ooxf f df
Oxbf f f
Oxdf ff
Oxef ff
Oxf 7f f
Oxf bf f
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4.7.4 Button Debouncing and Functional Decode

Now that a button press can be determined, a button debounce and
decode algorithm needs to be implemented.

The algorithm used incorporates a button press and button release
debounce. The ability to have an auto scroll is included, and it occurs
when a button is pressed and debounced but remains pressed. This
condition will occur while performing an adjustment of a PIR parameter
value, by a single press and hold of the INC/DEC button. The auto scroll
feature can be enabled/disabled to any button as required. The flag that
allows this feature is button_flags.bit AUTO_SCROLL. Itis settoa 1 to
enable and O to disable this auto scroll feature.

Button connections are shown in Figure 4-7 and a button algorithm
flowchart in Figure 4-8.

BUTTON DECODING Vgg

!
!
!

13
T
T
T
B
T

PTAO

F
!
ﬁ

13
I
T
I
N
I

PTA1

!
!
!

E
I
[
I
N
I

PTA2

!
!
!

E
I
T
I
N
I

PTA3

!
!
!

13
i
T
I
N
I

PTA4

PTA5

PTA6

PTA7

Figure 4-7. Button Connections
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READ BUTTONS

Y

CHECK
BUTTON PRESS

NO BUTTON
PRESS

PRESS DETECTED?

STATUS

i

BEING
PRESSED

RELEASED

BUTTON

TO DEFAULT?

PATTERN BACK

RELEASE
COUNTER
=0?

REMOTE Control Unit
Program Flow

BUTTON
PATTERN STILL
DEFAULT?

ORIGINAL
; , PRESSED oo atus' =
button_press_status’ = ution._press_status -
RELEASED PATTERN? BEING_PRESSED >
Y
‘button_press_status’ = ‘button_press_status’ =
BEING_PRESSED Y NO BUTTON PRESSED
PATTERN HAS
CHANGED, BUT
IS NOT DEFAULT, r
START AGAIN. Y
NO BUTTON
PRESS
DEBOUNCED YET?
AUTO
CALL Y SCROLL N
DecodeButtons( ) ENABLED?
10 ms main()
SYNCHYRONIZING
POINT
Y Y v

Figure 4-8. REMOTE Button Algorithm Flowchart
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4.8 LCD Text Writing

Designer Reference Manual

The LCD used for the REMOTE is the Sharp LM16A211, is a

2 by 16 character textual display. The MC68HC908GP32 drives the
display with an 8-bit data bus and three control lines. The software used
for driving this display is contained in [ REMOTE: | cd. c] .

The screen text write functions used are remote\lcd.c->WriteText1() and
remote\lcd.c->WriteText2() (see [ REMOTE: | cd. c]).

WriteText2() is used to write a supplied text string to the display. For
example:
WriteText2( LINE1, “FLASH BASED” , NOCLEAR );

WriteText2( LINE2, “MC68HC908JK1", NOCLEAR );

will produce the following on the LCD:

FLASH BASED
MC68HCI908JK1

and,
WriteText2( Linel+4, “FLASH BASED” , NOCLEAR);
WriteText2( Line2+2, “MC68HC908JK1”, NOCLEAR );

will produce:

FLASH BASED
MC68HCI908JK1

The first function parameter is the desired address you want the string to
start at, the second parameter is a pointer to the string, and the third
parameter determines if you want the screen line you are writing to
pre-cleared. This is useful if the string you are about to write is smaller
than the current screen string.

Passive Infrared (PIR) Unit
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WriteText1() uses text_buffer as its string source, which allows us to
preload text_buffer with formatted data before displaying it. An example

IS:
WiteText2( LINE2, "REFERENCE DESI GN', PRECLEAR); /1 this also perforns a
[l ‘text_buffer’ pre-clear
I nt eger TOASCI | ( 12345, &text_buffer[0] ); /1 convert arg to ASCI| string
/[l wite at ‘text_buffer[0]’
WiteText 1( LI NE2+6) ; /'l produces *“ 12345

text_buffer will contain:

[0x31][0x32][0x33][0x34][0x35][0x00][0x20][0x20][0x20][0x20][0x20][0x20]
[0x20][0x20][0x20][0x20][0x20]

String terminating NULL

This will produce:

REFERENCE DESI GN
12345

The ‘1’ starts on the seventh character of the second line.

4.8.1 LCD Contrast Adjust

The screen contrast can be adjusted by pressing B13, and the following
screen will be shown:

Screen Contr ast
Use | NC/ DEC

By pressing the INC button (B11), the screen contrast will increase (for
instance, the display text will get darker). Conversely, pressing the DEC
button (B12) will cause the screen contrast to decrease (for instance, the
display text will get lighter). This control has been provided by the use of
a digital potentiometer on pins PTB.2/3/4. The software for this
functionality is contained in remote\digipot.c->DigiPot() (see

[ REMOTE: di gi pot . c]).
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The digital potentiometer used is a Dallas Semiconductor device,
DS1804Z. Itis controlled by three input lines:

e Chip select (CS)
* Up/down (U/D)

e Count and increment (INC)

The “wiper” element is adjusted by applying a series of pulses to the INC
input. The direction of travel is controlled by the logical status of the U/D
pin. Once adjusted, the position of the “wiper” is stored in its internal
nonvolatile memory.

L @ CS

LCD CONTRAST ————1—> ——ae@ UD
I @ INC

Vss

Figure 4-9. LCD Contrast Adjust
Using Digital Potentiometer
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4.8.2 Real-Time Clock (RTC)

The on-board RTC (Dallas Semiconductor DS1307) is displayed on the
LCD, and it can be updated from a connected PC via a RS232
connection. To reprogram, simply connect the RS232 cable, run the
pir_plot program, and access:

Update->Remote RTC

If you cannot access this menu item (for example, its greyed out), the
communications port has not been selected. Exit the program and try
again, this time selecting a valid communications port.

Conms Sewp |

e [T
~ COM2 ggg
 COM3 1200

) Ekg 2400

4800
3600

P ANeL S N FEEG
57500

X Cancel | | 115200

The PC will generate the appropriate data stream. On receipt of this
data, the REMOTE control unit will decode and reprogram. If the update
was successful, the REMOTE control unit will send an ACKNOWLEDGE
to the PC and the PC will respond by displaying:

Information |

@ REMOTE UMIT real time clock updated successtully

Passive Infrared (PIR) Unit Designer Reference Manual
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If the update failed, a warning message will be shown instead, and the
reprogramming can then be retried.

Warmning |

& REMOTE LMIT real time clock update failed, try again!

4.8.3 12C for the Real-Time Clock

The MC68HC908GP32 communicates with the Dallas Semiconductor
DS1307 using the 12C protocol. If the REMOTE is in the TOD mode (time
of day), then every main() loop iteration (10 ms) the MC68HC908GP32
interrogates the DS1307 with the function
remote\main.c->main()->ModeCheck()->UpdateTime() (see

[ REMOTE: mai n. c] ) to see if the seconds have changed. On the 100th
interrogation (after the last change 100 * 10 ms = 1s), the display will
require updating. Every time the DS1307 is interrogated, a pointer is
loaded with the DS1307 current data values. Only when a second has
elapsed is the new data used. This data is used to build a string using
text_buffer; when the string is complete, it is then displayed to the user.
The current time is read from the DS1307 with
remote\rtc.c->RTC_Read(SECONDS, &current_time) (see

[ REMOTE: rt c. c] ). This function is shown here.

voi d RTC_Read( unsigned char register_pointer, struct RTC *ptr )

{
NN NNy
[/l first set the internal RTC address pointer //

/[l to the register that you require with a /1
/1 VWRI TE conmand /1
LEELEEEEEE i r b rrrrnrg
StartBit();

Sendl 2CByte( RTC WRI TE );

Wi t For | 2CAcknow edge() ;

Sendl 2CByt e( regi ster_pointer );
Wi t For | 2CAcknow edge() ;
StopBit();

Designer Reference Manual Passive Infrared (PIR) Unit
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FHELEELEE i rriringd
/1l Then read the contents of the RTC //

Il registers,

with a READ conmand

11

PELELEEEE i r i r bbb irnry

StartBit();

Sendl 2CByt e( RTC READ );

/'l RTC_READ == 0xd1l

Wi t For | 2CAcknowl edge() ;

ptr->seconds =
Sendl 2CAcknow edge() ;
ptr->minutes =
Sendl 2CAcknow edge() ;
pt r->hours =
Sendl 2CAcknow edge() ;
ptr->day =
Sendl 2CAcknow edge() ;
ptr->date =
Sendl 2CAcknow edge() ;
ptr->nont h =
Sendl 2CAcknow edge() ;

ptr->year._8bit.| obyte
ptr->year._8bit.hibyte

SET_DATA_TO_OUTPUT;
SET_SDA;

Qut Cl ock();
StopBit();

} /! RTC_Read()

/1 no acknow edge expected here,

Get | 2CByte();
Get | 2CByte();
Get | 2CByte();
Get | 2CByte();
Get | 2CByte();

Get | 2CByte();

Get | 2CByt e();
0x20;

/1l century hi byte...fixed for the
/1 next 99 years!
/1 master sending a NOT ACK

we generate a clock pul se

Passive Infrared (PIR) Unit

As described before, the on-board real-time clock (RTC) can be updated
from a PC using the ‘pir_plot.exe’ Windows® program. This sends the
current PC time to the MC68HC908GP32, and the MC68HC908GP32
receives the data via the universal asynchronous receiver/transmitter
(UART) receive interrupt at remote\interrupt.c->SCI_RECEIVE() (see

[ REMOTE: i nt errup. c]). When all data has been received, a flag is
set to cause full checksum analysis from
remote\datasort()->RS232CommsCheck() (see

[ REMOTE: dat asort . c]). RS232CommsCheck() performs the RS232
receive data acceptance processing and text string formatting. If data
checksum matching occurs, the real-time clock is rewritten with the new
data. This takes place in the call to remote\rtc.c->SetRTC(&new_time)
(see [ REMOTE: rt c. c]) from
remote\main.c->main()->RS232CommsCheck().
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unsi gned char Set RTC( struct RTC *ptr )

{

struct RTC comnpar e,

unsi gned char error_count;

StartBit(); FEEEEEEE b rrrrrnn
Sendl 2CByte( RTC WRI TE ); /1l RTC_VWRI TE == 0xdO 11
Wi t For | 2CAcknow edge() ; I 11
Sendl 2CByt e( SECONDS ) ; [/ point to seconds register [/
Wi t For | 2CAcknow edge() ; 11 I
Sendl 2CByt e( ptr->seconds ); /'l seconds /11
Wi t For | 2CAcknow edge() ; /1 11
Sendl 2CByte( ptr->ninutes ); /1 mnutes /11
Wi t For | 2CAcknowl edge() ; /1 11
Sendl 2CByte( ptr->hours ); /1 hours 11
Wai t For | 2CAcknow edge() ; /1 11
Sendl 2CByte( ptr->day ); /1 day /11
Wi t For | 2CAcknow edge() ; /1 I
Sendl 2CByte( ptr->date ); /Il date /11
Wai t For | 2CAcknowl edge() ; /1 /1
Sendl 2CByte( ptr->nmonth ); /1 month 11
Wai t For | 2CAcknow edge() ; 11 11
Sendl 2CByte( ptr->year._8bit.| obyte ); Il year 11
Wi t For | 2CAcknow edge() ; I 11
St opBit(); FEEEEEE bbb rrrrrrn

LHLLEEEEE i rrrririrrintd
/1 nowto read what's been witten //
LHLLEEEEEE i rrrririrrinsi
RTC_Read( SECONDS, &conpare );

error_count

if
if
if
if
if
if
if

if

conpar e.
conpar e.
conpar e.
conpar e.
conpar e.
conpar e.
conpar e.

AN AN AN AN AN~

0;

year. _8bit.| obyte !
nont h
dat e
day
hour s
m nut es

I
I
I
I
I
seconds !

( 'error_count )

{

return 1;

}

return O;
/'l SetRTC()

}

/'l success

Il failed

ptr->year._8bit.| obyte
ptr->nont h

ptr->date

ptr->day

pt r->hours

ptr->ni nutes
ptr->seconds

— N N N N

error_count ++;
error_count ++;
error_count ++;
error_count ++;
error_count ++;
error_count ++;
error_count ++;

Designer Reference Manual

Passive Infrared (PIR) Unit

66

REMOTE Control Unit

MOTOROLA



REMOTE Control Unit
LCD Text Writing

Notice the read after the write. Full agreement is checked for before a
successful function return. All the RTC reading/writing operations are
built with the lower level I°C routines contained in [ REMOTE: i 2c. c] .

Voo
PULLUP RESISTOR

N

XT1

= 32768 kHz
SERIAL DATA Soar XT2

CLOCK — SCLK VBAT—Al

3V

| —

Vss

Figure 4-10. Real-Time Clock, Dallas Semiconductor
DS1307 Connections

4.8.4 Forcing the Real-Time Clock (RTC) to a Known State

The RTC can be forced to a known state by pressing B6. If the
programming is successful, then this screen will be shown:

Mon 01 Jan 2001
00: 00: 00

The RTC will begin operation from this reset value.The decoding of
button B6 calls remote\rtc.c->ForceRTC() (see [ REMOTE: rt c. c] ).

Passive Infrared (PIR) Unit Designer Reference Manual

MOTOROLA REMOTE Control Unit 67



REMOTE Control Unit

4.9 REMOTE Software Files

This software has been written using the Cosmic C Cross Compiler. All
files for the REMOTE control unit are listed here.

« Assembler:
[ REMOTE: crtsi. s]

 C Source:
[ REMOTE: but t on. c], [ REMOTE: convert. c],
[ REMOTE: dat a. c] , [ REMOTE: dat asort. c],
[ REMOTE: del ay. c], [ REMOTE: di gi pot. c],
[ REMOTE: error.c],[ REMOTE: i 2c. c],
[ REMOTE: i nterrup.c],[ REMOTE: i r _comms. c],
[ REMOTE: | cd. c], [ REMOTE: nai n. c],
[ REMOTE: node. c], [ REMOTE: rs_conms. c],
[ REMOTE: rtc. c],[ REMOTE: startup.c], and
[ REMOTE: vect or s. c]

* Include Files (in addition to the C source matching header file):
[ REMOTE: decl ar ed. h] , [ REMOTE: defi ne. h],
[ REMOTE: ext er n. h] , and [ REMOTE: gp32. h]

* Compile/Link/Make:
[ REMOTE: cc. bat], [ REMOTE: | i nk08. bat ],
[ REMOTE: nake08. bat ], [ REMOTE: confi g. dat], and
[ REMOTE: gp32. | kf ]

4.9.1 On-Board MC68HC908GP32 40-Pin Dual in-Line Programmer

The programming hardware is compatible with the ICS08JLZ software
from P&E Microcomputer Systems, Inc. The program used is
ics08gpz_version_1 32A.exe, available from their Web site at:

http://www.pemicro.com

Within the P&E development environment is prog08sz.exe, the
software that interfaces to the programming socket.
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REMOTE Control Unit
REMOTE Software Files

Programming procedure:

1. Ensure that the Vpp switch is Off.
2. Ensure that the 40-pin Programmer socket is occupied.

3. Ensure that a standard 9-way RS232 cable is connected from the
PC to the development board’s Programmer RS232 connector.

4. Setthe Vpp switch to On.

Invoke c:\pemicro\ics08gpz\prog08sz.exe (assuming default
installation directory).

6. After programming is complete, set the Vpp switch to Off.

7. Remove the programmed device.

If the socketed MC68HC908GP32 passes the security test and the
RS232 comms link is working, then you will see the following screen. It
Is asking for the programming algorithm to be entered.

PRGBS L Hyogidimnis
M= Dewize Magan W=-In Upkes “wfiaekvn | =n

| olw el alEt M 2

.~ hnenzr: Proggramming Fimnetnm

+., - Comfiguratinm
Modulc = CAATEEC Chbatmrola\ MelD o2\ Ca d e Nemot A 0g |

R R amle wchosicle v 7=

Or Dlank check range HIT ACTINC SFec = CAATCL CCiM ptorola\RelDe s\Wod e'Remoled remoti
[D Crase hyke ramge HIT ACTIWC Rae  ANAN
EU Erase word ramge HUIl ACILVE Blim Lue i om sl — e

FIl Fraw munhile

rD Mrrogram bytes

'd rrogram words

FA Frogram nodulg
Gl ol e AP

Spwaly Progigmmomy fdyonlhn b Uszs!

HIT ACT _jj’_itl':_i-i: s

HE
2 i & il [

B3 J
AL A L0

U Uerily iedule

Ut verlry range

UH Uplpad nodule

IR Hplmal Foope

5% Etpecily 5 recw-d
SH ihou module

HE Help

nm imin

RE Ruswl chip

= b of g |NE Srog Mg k- - 00e:

Tlerame:

AL I
= el

L Kl Wil

attempting soit reset ok IWUR cevics ... SoCosss. | BEuE-FULG

Tri k1 aldriniy. Tk ad1erd.

sO0EFES2 Proguomming Alpgerillen wills Hiplhh Speed Seridl Lranelor ol dala.
col. D0, BLQUIBLE FRD3HOSI vl.232 ar later.

Cmupgrighl NN by PER Mioroomymbar Sgeleos, Tooo., {uves oo oo

Loadimer jrodqrammany alqorathm ... Wone.

1

Fo-nly
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4.9.2 Security Failure
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If there is a problem you will see:

Attempting lo corntact taiget and paza zccurity....

—Tacet Hardware Ty
% Class - IC5 Doard wiil- prozeszcr irstall=d. Mossible svndation cabe conrection. ["omer zonkolied via serzl 2T ine)
1~ Llazs |- ILS Board sathout proceses. Lernacled b banga: wia MUMUE Lakle, [MUMUY - M2 power conroll

™ [laze 11 - Cogtam Fraed v 105 with HOROE serial por ciciey boik o (ROOTE - Ha poser coalnl] Advancad |
™ Clasr % Costom Buand frw ICE 7 wilk BINCE zenia por tcuiby and auddiional cuueies=! g ol Ll i

— Serd ok Lephiguraiion

Parl: I-'JMT j Baud I‘:HJJ Ead j Llaze LU o The zerd pott iz aper

TavLel CU Seaaily Ly e

= AlbemptALL € 1omn sty cod=s - orde £ dphmrpk ~[T-CT-FT~-FE-CT-MT [Fromn securiiy inil
™ altcrpt FF FF F= FF FF FF F= FF Blark Devize’ £ &tborpk == FF FF FFF= FF FF FF {From sccurily init
= alkaript FF-FFF=FF-FF-FFF=-FF {From sacuntwiri} Fecen:t ¢ Athevpt == FF-FF-FFF=FF-FF-FF {From securily init
™ Alterpk U1 Z4=L-UN-2U00ELUU (Frann cecriby 7 atherpk == FE-FF-FE - FR-FE-RE AR raon el nek
{~ Alterpt FF-FFF=-FF-FF-FFF=-FF Fram z=2eudt i & Atterp THIN-N00-CIHI0-00 (R 1ank 09 mome desices)
™ alterpt FF-FFF=-FF-FF-FFF=-FF fFrom z2euit it [l -0 II'I'I-I'I'I-FIFI-'II'I-I'ﬂ-I'I'-ﬂI'I-'II'I LA fioer 519 I
= Alle pl FF-FFF=-FF-FF-FF-F=-FF 4Fiu @ s2uewmilwir it T 1GNCRE securtn zilne anc entzs moakar made.
Statuz: Invalid Fesponse or No Aesponse to lazt allempl to contact targel.
0 C5 lardware loopback detect=d: H 2 Device =nbered maskar mode: M
1 Tevre eckred soe zecrip hptes MO[Paak?) § Resdt aAs Prwerln Resee

llelp...
2 Do oo cobood all socaibe breics M E. ROM i azecsblzs [un zoeurzd:

3 Jevee siwngled poolur wde wallia ieak . H

[~ Shnw thiz A #nc hefe atempt g Boeoekact the -Arger REECIE bnar

Conlact Noruel will these zellngs . Hall |

The above screen typically occurs if the hardware RS232/power
connections are wrong or if the socketed MC68HC908GP32 fails the
security test.

The security check is a mechanism to prevent unauthorized access to
the MC68HC908GP32 FLASH array. The security check centers around
the interrupt vector address values at $FFF6-$FFFD. Before access is
granted the PC program must transmit eight bytes that need to agree
with those resident in the microcontroller.

If the 8-byte comparison fails, then FLASH access is prevented. Even
though monitor mode can still be entered, before you can reprogram the
MC68HC908GP32 or view its contents, you will need to completely
erase it. The program will remember the last S19 file programmed into a
MC68HC908GP32 and use that file to pass the security test on next
invocation.
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NOTE: Ifthe MC68HC908GP32 fails the security test, the device must be
powered down before a retry can be attempted. This power cycle will
take the form:

1. Vpp switch to Off
2. Wait for at least two seconds.

3. Vpp switch to On

The program c:\pemicro\ics08gpz\prog08sz.exe can now be retried.

4.9.3 Programming Circuit

The MC68HC908GP32 programmer is configured in a modified form to
that recommended in the MC68HC908GP32 Technical Data, Motorola
document order number MC68HC908GP32/H REV. 4. It uses two
sections of a three-state buffer to control the direction of data to and from
the device being programmed. Both Vp and Vpp supplies are applied
via PCB mounted switches. The RESET pin of the MC68HC908GP32 is
driven directly by the DTR line (pin 4:COM port) of the PC, via an inverter
and level shifting circuit. When the programming supply is not present,
data isolation is achieved using a digital transistor. This is used to detect
the presence of the programming Vpp supply and controls the output of
a third section of the inverting buffer. The data input terminal of the
MC68HC908GP32 is thus isolated when the Vpp supply is removed.

See Figure 4-11 for the MC68HC908GP32 monitor mode connections.
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PROGRAMMING SOCKET
POWER ISOLATION

PROGRAMMING SECTION
Voo —d™o o
1—
Vpp—O-O [e; |
r - — — — I | |
| § | |
| | Vooa Voo Vooap | i :]
| | IRQ gﬁo |
— 1
| | RST PTA2 |
| | PTA3
PTA4 |
| | PTA5 L
o PTAG —
| | 95324 —10SCt & pTA7
| | —0SC2 £ pTBO|—N
| | S PTBI
| | g
DTR L 1pTET & z
L E = PB4 2
________ — PTDO PTB5 2 DATA
/4 — ggg Qgg @ | DIRECTION
DTRINPUT CONDITIONING L 1p3 proo w | CONTROL
TO DRIVE RESET PIN L PTD4 PTO1 - < ¥ S
+— PTD5 PTC4 =
L PTC4 PTC3 =
Vssa Vss Vssap &
J_ =
Vss

Figure 4-11. MC68HC908GP32 Monitor Mode Connections
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Section 5. Phase-Locked Loop (PLL) Initialization

5.1 Contents

5.2 Introduction

Passive Infrared (PIR) Unit

52 Introduction. . . .. ... ... 73

5.3 Clock Generator Module/PLL Hardware Description ... ... .. 75

The phase-locked loop (PLL) feature of the MC68HC908GP32 enables
a 32.768-kHz low-cost crystal to be used to obtain a bus frequency of
2.4576 MHz. The main reason for using this bus speed is to provide the
38,400 bit rate for the hardware universal asynchronous
receiver/transmitter (UART), which is used for communicating with the
PC for updating the REMOTE real-time clock (RTC).

The internal 2.4576 MHz is obtained by using the values as
recommended in Table 5-1 taken from the MC68HC908GP32 Technical
Data, Motorola document order number MC68HC908GP32/H REV. 4.
Table 5-1 provides numeric examples (numbers are in hexadecimal
notation).
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Table 5-1. Numeric Example

feus freLk R N P E L
2.0 MHz 32.768 kHz 1 F5 0 0 D1
2.4576 MHz 32.768 kHz 1 12C 0 1 80
2.5 MHz 32.768 kHz 1 132 0 1 83
4.0 MHz 32.768 kHz 1 1E9 0 1 D1
4.9152 MHz 32.768 kHz 1 258 0 2 80
5.0 MHz 32.768 kHz 1 263 0 2 82
7.3728 MHz 32.768 kHz 1 384 0 2 (6{0]
8.0 MHz 32.768 kHz 1 3D1 0 2 DO

The following code will initialize the PLL unit at the desired frequency. It
is from remote\startup.c->InitialisePLL() (see [ REMOTE: st art up. c] .

PBWC. r eg

PCTL. reg

PMS

PMVRS. 1 eg
PMDS. r eg

PCTL. bit. PLLON

0x80
0x02;
0x012C;
0x80
0x01;
1

PELEEELEE i r i r i n i r i rrng

11
11
11
11
11
11

aut o node 11
settings here... I
as described in... 11
the MC68HC908GP32/ H Il
Rev2.0 data book section 7.4.6 page 120 //
turn pll on after settings 'set’ I

PELELEEE b r i r i r i n i r i r g

NN NN
/1 wait for the required frequency to be reached //
NN NN
Servi ceWat chDog() ;
while ( !PBWC bit.LOCK );

PCTL. bit.BCS = 1,

11

pll clock ready, drives CGVOUT
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Clock Generator Module/PLL Hardware Description

The MC68HC908GP32 Technical Data details the equations used to
generate the values inserted in Table 5-1.

Reference clock divider, R, is equal to 1 as the PLL crystal fz ¢ IS
32.768 kHz.

Range multiplier, N

N = (R X fycikpes) / freik

N = (1x9.830400E6)/32.768E3 = 300,y = 12C 14

VCO Linear range multiplier, L

L= FVCLK/(ZE X fyom)
where fyom = 38.4kHz, Fyc x = 9.830400E6 and E = 1

L = 9.830400E6/(2 x 38.4E3) = 128, = 8044

NOTE: E =1 from frequency range table in the MC68HC908GP32 Technical
Data.

5.3 Clock Generator Module/PLL Hardware Description

The CGMC generates the crystal clock signal CGMXCLK, which
operates at the clock frequency (32.768 kHz in this design). An internal
phase-locked loop (PLL) generates the programmable VCO frequency
clock and determines the bus frequency. A Pierce oscillator
configuration is used (Figure 5-1) which uses five external components,
with the crystal directly connected between the crystal amplifier input pin
(OSC1) and the crystal amplifier output pin (OSC2).

Rg = feedback resistor 10M

Rg = series resistor 330 k

X1 = crystal 32.768 kHz
C1 = tuning capacitor 2xC_ 15 pF(l)
C2 = tuning capacitor 2 x Cy 15 pF®

1. Consult manufacturer's data
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The PLL analog power and ground pins Vppa and Vggp are connected
to the same potential as Vpp and Vgg for correct operation.

A filter network is connected to the external capacitor pin (CGMXFC) to
filter out phase corrections.

Typical values for the network are shown in Figure 5-1.

BYPASS CAPACITOR

0SCt 0SC2 CGMXFC Vooa  Vssa
r—— - — — — - " r— [ — — — "
| AVAVAY, | | |
| 10M | | |
| 330 kQ ; | | §1o kQ |
| | | | T
M L 100 nF
| It L orF |
| 32.768 kHz | | 1 |
15 pF 15 pF
| | | |
Lo — |- _— __ _ 1 L - — | — 4
Vss Vs
PIERCE CRYSTAL PLL FILTER
OSCILLATOR NETWORK

Figure 5-1. MC68HC908GP32 PLL Connections
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6.1 Contents

6.2 Introduction

Passive Infrared (PIR) Unit

6.2
6.3
6.4
6.5
6.6
6.7

Section 6. Cosmic M68HCO08 Complier

Introduction. .. ... . 77
Compiling . ... e 78
Configuration File . . . ... ... .. .. . . . 78
Make File . ... ... . 80
LINKING ..o 81
IDEA Integrated Environment. . ........................ 86

For this design, the Cosmic C Compiler for the M68HCO08 v4.2i was
used. The documentation you receive with the compiler is
comprehensive. The purpose of this section is to illustrate the
techniques used in this design. 6.7 IDEA Integrated Environment will
briefly discuss IDEA, a Windows® program which provides a graphical
method as opposed to a command line based method for using the
Cosmic tool set.
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The compiler usage invokes many DOS exe files. When compiling a
source file these programs will be called:

* Cp6808.exe
* €g6808.exe
* c06808.exe

e Cca6808.exe

The bold letter indicate what each program run is doing. For example:
e cp6808.exe is the code parser
* g6808.exe is the code generator
e €c06808.exe is the code optimizer

*« cab808.exe is the code assembler

6.3 Compiling

The compiler is run via DOS batch files from a text editor. To runin a
DOS shell is fine. For example, to compile a file called main.c, use:

cc main <ENTER>

cc.bat would contain:

@cho of f
rem="f" include 'config.dat’ for further conpiler options

c:\cosm c\cx08\cx6808 -f config.dat %.c

6.4 Configuration File

Notice the “f” switch, which allows the use of a separate file to hold all
the compiler switches that are required. This keeps the batch file simple
and ensures that the DOS command line limit is not exceeded.

The content of the config.dat file used for the PIR code is shown here.
Note the use of the # for a comment.
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Configuration File

HUHBHBHHHHBH AR B HR B HRH R R R R
# CONFI GURATI ON FI LE FOR 68HCO8 COWPI LER #

# ATEECC

#

HUHBHBHHHHBH A B HR R R HR R R R

HHHHHBHBHHHH

# COWPI LER #
HHHHHBHBHHHH

#- no

-e

-

-i c:\cosm c\cx08\h6808

BHEHHHH AR

# PARSER #

BHEHR R R

-pic:\cosni c\cx08\ h6808
-pp

_p|

- pck

- pnw

_px

HHBHHHHHHHH R
# CENERATOR #
Ht B HHHHHR
- gf

#- gck

#- gv

HARHAHHHHH AR
# ASSEMBLER #
HARHAHHH AR
-al
- at

HHHBHBHHHHRHH
# OPTI M SER #
HHHBHBHHHHRHH
#- ov

don't use optim ser

create error file

create Classenbly listing file
include ...

H B H H

i nclude ...

pr ot ot ype checki ng

output line nunber info for listing & debug
extra type checking

don't wi den args

produce debug info for Zap

HOH O H R R

all lines in listing
enabl e stack overfl ow checki ng
show function being processed

H* H

# assenbler file listing
# list instruction cycles

# show nunber of renoved/ nodified instructions

Passive Infrared (PIR) Unit

OK, now that a file has been compiled, what’s next. Due to the
compilation of main.c, two more main files have been produced, main.Is
and main.o. The object file main.o is a relocatable object module and
main.ls contains the M68HCO08 assembler generated from the C source
statements by the compiler, with only relative address reference. The
absolute address listing is produced after the linking process.
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6.5 Make File

Designer Reference Manual

Most projects will consist of many source files, which aids in keeping the
code modular and more manageable in a text editor. You can recompile
all source files and then link to produce the Motorola S-record (S19) file.
Another batch file called make08 does just that and is shown here.

[ MAKEOS. BAT]

red [T IEELLEELrrrrrrirlrd
rem/ assenble Cosmic files //
red [ ITIHEEEDEErrrrrrrrlrd
c:\cosmi c\cx08\ca6808 crts.s

vemd [/
rem/ conpile all source files //
remd [T rrrr
call cc a2d

call cc analyse

call cc data

call cc datasort

call cc del ay

call cc deltasig

call cc flashprg

call cc interrup

call cc main

call cc serial

call cc startup

call cc vectors

rem [T
rem/ link the object files //
rem [T
call Iink08

rem [T ririrdd
rem/ deleting relative listings //
vemd [T rrrnd

del *.Is

rem [T rrrrrd
rem/ list any error files //
rem [T Errrrnd
dir *.err

First, the Cosmic-supplied assembler startup file (producing crts.o) is
assembled directly using ca6808; then, in turn, each of the C source files
Is compiled. This results in several object files that now need linking to

produce the final S19 file.
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Cosmic M68HCO08 Complier
Linking

The best way to understand the linking process is to do it. That means
going through a cycle of linking and studying the S-record/absolute
listing files. At the heart of the linker process is the linker command file,
jk.Ikf, which basically tells the linker what to put where in address terms.

In a straightforward project (if one exists,) user software would use
read-only memory (ROM) space for the opcodes and random-access
memory (RAM) space for the variables. If some of your variables are of
type const (for instance, stored in ROM) then that will add another linker
requirement.

The use of segments is used to create these fixed areas of storage. For
example, the MC68HC908JK1/3 RAM area could be defined using:

+seg .ubsct -b 0x0080 -n TinyRam -m 128
where:

ubsct = non-initialized data in the zero page
b = start address of segment

n = name of segment used in linker output file
m = maximum size of segment

The MC68HC908JK1/3 RAM occupies $80 to $FF inclusive (resides in
pageO entirely).

The segment where the code will reside for the MC68HC908JK3 will be:
+seg .text -b Oxec00 -n UserFLASH -m 4096

The compiler needs a const area if certain libraries are used (for
example, switch jump tables):

+seg .const -a UserFLASH # ’-a’ append section to previous

Finally, the interrupt vectors are required:
+seg .const -b Oxffde -n Vectors -m 34
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This will give the bare bones linker file fora MC68HC908JK3. To assign
the object file to the relevant declared segment, simply list the object file
after the segment declaration. For example:

Simple linker command file:
+seg .ubsct -b 0x0080 -n TinyRam -m 128
data.o

+seg .text -b Oxec00 -n UserFLASH -m 4096
+seg .const -a UserFLASH
crts.o

a2d.o

analyse.o

datasort.o

delay.o

deltasig.o

interrup.o

main.o

serial.o

startup.o

+seg .const -b Oxffde -n Vectors -m 34
vectors.o

To link, cInk.exe is used:
c:\cosmic\cx08\cInk -v -m jlinf -e jk.err -0 pir.h08 jk.Ikf

where:
v = verbose
m = produce map information file
e = log errors to file
0 = output to file
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S19 generation:

The linker output (pir.h08, executable image) can be converted to a
hexadecimal interchange format (Motorola S19 format) using
chex.exe:

c:\cosmic\cx08\chex -fm -0 pir.s19 pir.h08

where:
fm = Motorola output format
0 = output to file

Absolute listing:

Finally, clabs.exe is used to process the relative assembler listing files
to produce an absolute listing:
c:\cosmic\cx08\clabs -I -v pir.n08

where:
| = restrict to current directory
v = verbose

Linker command file (*.1kf):

The linker command file used for the PIR software is shown here.

HUHBHBHHHHBHHHH R R R R H R R R R R R
# LI NKER COMVAND FI LE FOR MOTOROLA HC908JK1/3/JL3 #
# Pl R REFERENCE DESI GN #
# ATEECC July 2000 #
HUHBHBHHHHBHHHH B R R AR B R R R R R

BHBHHHHBHBH

# synbol s #

BHBHHHHBHBH

+def __menory=@ bss # synbol used by startup

+def _ stack=0x00f f # stack pointer value for ’'crts.s’

HUHBHBHHHHBH A BB R R H

# MC68HC908JK1/ JK3 sel ection #
# #
# JK1: #
# ROM START=0xf 600, ROM Sl| ZE=1536 #
# #
# JK3/JL3: #
# ROM START=0xec00, ROM Sl ZE=4096 #

HUHBHBHHHHBH A R R
+def ROM_START=0xf 600
+def ROM S| ZE=1536
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BHAHHBHHHBHHBH
# CONST DATA #
BHAHHBHAHBHHBH
# -b [b]egi nning address of segment
# -n [n] ame of segnent
# -m[nmax size (bytes) of segnent

+seg .const -b OxfbcO -n Const FLASH -m 64

HHHHHBH BB
# PAGEO RAM #
HHHHHBH BB

BHEHHAH R TR A R

# run tine data allocation #

BHEHHAH R R A R f

+seg .ubsct -b 0x0080 -n TinyRam -m 128
ireg.o

Ireg.o

data. o

HBHBHHHHBHBHHHHHHBHBHH BH R B
# 64 bytes is nmin erase block #

# size #
# WE USE THE LAST 64 BYTE BLOCK#
# I N THE FLASH MEMORY AREA #

BHBHAHHHH AR R R H R

BHEHAHHHH AR R H R

# Occupi es $080- $00ff (PAGEQ). #
# This ensures that the Cosmic #
# variables '"c_reg’ #
# and 'c_lreg’ are positioned #
# at the beginning of ramthis #
# segnment, ensuring that during#
# any mencpy operations they do#
# not get overwitten with #
# copi ed dat a. #
# #
#

NOTE: user gl obal data here #
HBHBHHHHBHBHHHHBHBHB R

HUHBHBHHHHBH AR R R R R R R R R

The variables from’'data.o’ and 'not_data.o’

for nore information.

The Modtorol a nonitor routines expect their
vari abl es/data to be at known addresses.

Notice the '-v' switch, it tells the |inker
not to report overlap errors for this segment

HHHFHFFHFHFHHHFHR

This segment is for PIR FLASH paraneter progranmm ng. #
will
overlap, that is ok since the variables occupying
the same address will not be active at the sane
time. See 'datasort.c->AssignCurrent FLASHData()’

HOoH H H H O H H HH

HUHBHBHHHHBH AR R R R R R R R R R

+seg .ubsct -b 0x88 -v -n MONI TOR_RAM -m 128-8
nmon_data. o

Designer Reference Manual

HBHBHHHHBHAHHHHBHB BB
# '8 since this segnment#
# starts at $0088 and #
# not $0080 #
HBHHHHHHBHAHHHHBHB B
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HHHBHBHSBHAHBHBHHBHHHHBHBHBHHHH

# FLASH nenory for user code #

HHHBHBHHHHAHBHBHHBHHHHBHBHHHHH

+seg .text -b ROM START -n User FLASH - m ROM S| ZE- 64
HBHBHHHHBHBHHHHBHBHB BHBHHHHHH B
# MC68HCO08JK/ L3 user code #
# start address #
# ' 64’ for const FLASH #
# variabl es, see ' Const FLASH #
# segnent #
HBHBHHHHBHBHHHHBHBHBHHBHHHH R B

HHHBHBHHBHBHBHB BHBHHHHBHBHHHH BB R

# const area for switch junp tables #

HHHBHBHHBHBHBHABHBHHHHBHBHHHH BB HA B HBHBHHHHBHBHHHHBHBHB BHBHHHH R B

+seg .const -a User FLASH # '-a' append section to #
# previous #
HBHBHHHHBHBHHHHBHBHB HHBHHHH BB

BHERFH AT R TR AR HH R

# user object files #

TR R R H R

crts.o # Cosm c supplied startup routine

a2d. o # a2d initialisel/read

anal yse. o # data buffer scan routine, buffer contains PIR a2d val ues

datasort.o # data integrity and decode

del ay. o # inline accurate delay routine

deltasig.o # alternative pir 'event’ routines using delta-signma

# algorithm

flashprg.o # flash programmi ng

interrup.o # interrupt service routines

nmai n. o # mai n()

serial.o # RS232 debug (send) and IR conms routines

startup.o # mcro initialisation i.e. i/o, ramclear, tinmer initialisation

HHHBHBHBHHAHBHBHHBHH

# Cosmic libraries #

HHHBHBHBHHAHBHBHHBHH

c:/cosm c/cx08/1ib/libi.h08

c:/cosm c/cx08/1ib/libmh08

HHHBHBHBBHE

# Vectors #

HHHBHBHBHHE

+seg .const -b Oxffde -n Vectors -m 34

vectors. o
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For those who prefer to work in the Windows® environment, Cosmic
provides a program to do just that.

The IDEA integrated environment provides a Windows® based graphical
user interface (GUI) for building and managing projects. IDEA is fully

integrated with all Cosmic tools including compilers, assemblers, linkers,
utilities, and ZAP debuggers.

(- 1deaCPUOB - [c:\ateecc\motorolatrefdeshcadelremoteimain.c] 9 [=] B3|

[C] Eile Preject Tools Edt Options Setup Window Emors Help

DlElezlc] [mlee] e [+

=]

[ Motarola Reference Design
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-1 CAATEECCWMOTOROLANREFDES\CODESREMOTE

v\*l}l @I%Imwslqlﬂ‘! W F’\II

=lelx|
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W= remote. pO8 i ikAA  TTTTTITTTTIT EEE EEE oc oc 7
5 & Fies i/ ALAARR TTTT EEEEE EEEEE [ [ i
chstesccimotorolaireldesicodevematetbutton o |1/ AARAARAL TTTT EEEEE EEEEE e e 4
chateecchmotolaeldesteodebvemotetstatup.e |14 AAAR RhAR T ERE EEE re re "

/7 Akbd Ak TTTT EEEEEEEEEEE EEEEEEEEEEE CCCCCCCoC  Cocccccee /yf
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x hieidles eode - ¢/ Willa Real, Consett i
\atesccimotorlabefdesieodeviemateblcd o ;7 Durhan by
chateecchmotorlabveldestcadeviemoteti_comms.c |/; DHs 6EF by
ehateeccimotorolatefdesicodehremotebintenup. o |/ England i
ehateeccimotorolaiefdestcodehrematetize o i I
ehateecchmotorolatrefdesicoderematehemor. ¢ // Telephone: 0044 1207 693920 i
chateecchmotorlabrefdesicodeviematetdigipot e |4/ Fax + 0044 1207 693021 I
c:hatescchmotoralshrefdestcodeematehdelay o // email  : enguiriesBateecc.con I

// web I W, ALEECS. COm i
177 EEE L LRSI FEF I ISR R LT LIS PR R PR R F RIS EEEFE PR R i 8 i it iiiniiis

o atemcoimotorolaedeseodehemoteicorvet s |7 i[i]EEt Motorola Infra Red Reference Design, Remote Control
chateecchmotorlaveldestcodeivemotebvectors.c |14 TLiemane pan.c o

\ateecctmotorolabveldesteodshremetelieg s [/ Compiler @ foomic ML o
= 4 CPU MCEEHCR0EGRIZ

I
(A7 A ESEEA AR EEEAG File Contents  JAASPAS SRR AR SRR RS
/7 'main' routine

7P FER PR S/ Update Information ///A7F 7 PFERARFRRIERIRIERFLELS

# Defines /7 Ed. Date Init's Modification it
B Include Paths: I O "
P Obiect Paths: /7 001 1s/06/00 3t creation I
@y Tools /7 07/10/00 3t Code nearing completion. i
@ Documentation 1/ Changed startup code to decrease current drain Iz
/7 before entering STOP mode. Checked '7.la' files. i
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/7 08/10/00 3t Added EUSY FLAG polling in 'InstructionRegWrite()' //
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Figure 6-1. IDEA Loaded with the REMOTE Unit Project
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Section 7. Windows® 95/98/NT Program (pir_plot.exe)

7.1 Contents

7.2 Introduction. . . .. ... ... 87

7.3 ProgramDescription. . ....... ... . . . 87

7.2 Introduction

This section describes the Windows® 95/98/NT program.

7.3 Program Description

The accompanying Windows® program (pir_plot.exe) displays the PIR
infrared sensor value as seen/calculated by the PIR unit software. The
sensor value is transmitted to the connected PC via the RS232 port
using 1 START, 38400, NO PARITY, 8 DATA, and 1 STOP. The main
aim of this program is to allow the user to see the real-time response of
the infrared sensor.

The data is sent using this protocol:

BLOCK BLOCK DATA DATA DATA CHECKSUM | CHECKSUM
LENGTH TITLE BYTE 1 BYTE 2 BYTEn HI LO

BLOCK LENGTH Number of bytes in the packet excluding
the checksum

CHECKSUM HI/LO  Bytes refer to the 16-bit sum of:
BLOCK LENGTH + BLOCK TITLE +
DATABYTE1 + DATABYTE2 + ...+
DATA BYTE n.

See Figure 7-1 and Figure 7-2.
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A, Motorola MCEBHCI08JL2 PIR Plot

2 ]-s el

Figure 7-1. Typical Analog PIR Response

A, Motorola MCEBHCI08JL2 PIR Plot

2 ]-s el

Figure 7-2. Typical Delta Sigma PIR Response
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Windows® 95/98/NT Program (pir_plot.exe)
Program Description

The following extract, from pir\a2d.c->A2DCheck() (see[ Pl R: a2d. c]),
shows a main() loop counter being incremented, and when it is equal to
a FLASH const value an analog read takes place. The result of the
analog read is an average of A2D_SAMPLE_COUNT (currently 32)
readings. If the debug RS232 code is included (#ifdef _ PC_DEBUG ),
then the appropriate data is assigned and checksum calculations and
transmission take place in pir\serial.c->Send_RS232_CommsPacket()
(see[PIR serial.c]).

if

( ++a2d_count >= pir_parans. mai n_| oop_count )

{

a2d_count
*pir_buffer_ptr

0; /] reset
ReadA2D( CHANNELA4) ; /1’ A2D_SAMPLE COUNT' aver age
/1l result is returned

#i f def __PC DEBUG_ /1 transmit current data to pc?
SEl () ; /1 all interrupts off to ensure 38400 bit timngs
rs232_buffer[2] = *pir_buffer_ptr

if ( flagsl.bit. ALARM EVENT ) rs232_buffer[3] "Y'; I/ pc to ' beep’

el se rs232_buffer[3] "N'; // no pc 'beep’
rs232_buffer[4] = pir_parans.trigger_count;

rs232_buffer[5] = pir_parans.difference_band

rs232_buffer[6] = pir_parans. nain_| oop_count;
Send_RS232_CommsPacket ( PIR_DATA, 5 ); //5 == above 5 data bytes

CLI (); /1 interrupt processing back on

#endi f

The pir_plot.exe program contains the usual Windows® features (for
instance, traces can be saved, restored and printed). When using the
program, consult the on-line help for full instructions.

NOTE: #ifdef __PC _DEBUG , the RS232 feature, is used during debug
only. This #define ensures that the appropriate code is compiled only
when required. Due to the additional bytes used, a MC68HC908JK3 will
have to be programmed. Access [ Pl R defi ne. h] to
comment/uncomment the #define declaration as required.

The PIR unit can send a serial debug packet (9 bytes) every 10 ms if
pir_params.main_loop_count is set to 1. There is no hardware
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handshaking, and, consequently due to the 10 ms inter-packet time, itis
likely that Windows® will be unable to process all incoming data.

If possible while debugging, keep pir_params.main_loop_count to a
minimum of 5 (50 ms inter-packet time). This value was used
successfully on a Pentium 133 MHz with 80 MB of random-access
memory (RAM). The faster your PC the lower the value of
pir_params.main_loop_count you can use and still receive and display
all incoming data. Of course, once #i f def ___PC _DEBUG is
commented out, you can use any value for pir_params.main_loop_count
required as no RS232 transmission will take place.

To reduce PC CPU processing time during an analog serial session, the
graphical update occurs when 10 serial packets have been processed.
That is why the screen will draw in bursts rather than in each data point
as it is transmitted to the PC.

To ensure the 38400 RS232 bit timings, the MC68HC908JK3 disables
all interrupts. This will have an impact on the IR communications which
is decoded in the timer channelO interrupt routine; consequently, the IR
communications may feel slightly unresponsive. The Delta Sigma
detection method also disables interrupts during the capacitor
charge/discharge process. Adding the serial transmission interrupt
disabling will further decrease IR communications responsiveness.
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Appendix A. Fresnel Lens Mounting

The correct positioning of the Fresnel lens is critical to the operation of
the PIR unit. The Fresnel lens included with this package has a 12.5-m
focal length. Therefore, during debugging and close range testing, it is
better to remove the Fresnel lens entirely. Figure A-1 shows how the
Fresnel lens is mounted with respect to the PCB.

P1

64 mm X

FRESNEL LENS

P2
Figure A-1. Fresnel Lens Geometry

Arc distance (x), P1 to P2 is 64 mm.

X=rQ
where:

s = sector length

r = radius

¢ = angle in radians
@=148.97°
o = 180—¢

2

o =15.52°
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This produces an isosceles triangle using the sine rule:

sin(@) _ sin(a)
x 25

By substituting the known values for ¢ and a, the value of x is obtained:
X =48.16 mm

Lastly, the angle of the PCB slots to hold the Fresnel lens:
B=74.48°

See Figure A-2.

PCB

FRESNEL LENS

Figure A-2. PCB/Lens Connection Angle
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Appendix B. PIR Schematics

This appendix provides PIR schematics. Refer to:
e Figure B-1 for the Delta Sigma schematic

e Figure B-2 for the analog PIR schematic
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Appendix C. Development Boards

This appendix provides diagrams for the development boards. Refer to:
e Figure C-1 for the PIR detector development board

e Figure C-2 for the remote control development board
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Appendix D. MC68HC908GP32 Programmer Circuit

This appendix provides a programmer circuit diagram for the
MC68HC908GP32. Refer to Figure D-1.
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Figure D-1. MC68HC908GP32 Programmer Circuit
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Designer Reference Manual — Passive Infrared (PIR) Unit

Passive Infrared (PIR) Unit

Appendix E. PIR Source Code Files

Throughout this document, references are made to source code files
contained in this appendix. They are:

[PIR:@a2d.c] ... 105
[PIR:@2d.h] ... 109
[PIR:analyse.c] ......... e 111
[PIR:analyse.h] . ... ... ... . 113
[PIR:cc.bat] ....... ... . . . 114
[PIR:config.dat] ......... ... .. .. 114
[PIRCCIMS.S] ..o 115
[PIR:data.C] ..... ... e 116
[PIR:datasort.c] .......... ... 118
[PIR:datasort.h] ......... ... .. . .. 123
[PIR:declared.h] ......... .. ... . . . . . . 124
[PIR:define.h] . ... ... . . 126
[PIR:delay.c] . ... 128
[PIR:delay.h] . ...... ... .. 130
[PIR:deltasig.C] ... e 131
[PIR:deltasig.h] .. ....... .. 136
[PIR:extern.n] . ... .. 137
[PIR:flashprg.c] ...... ... . 139
[PIR:flashprh.h] . ... ... ... . 141
[PIR:INtErrup.Cl . ... o 142
[PIR:interrup.h] . ... ... . 147
[PIRIreg.S] ..o 148
[PIRJKIKT] .o 148
[PIR;K13&jI3.N] ..o 151
[PIR:linkO8.bat] .. ... 154
[PIR:Ireg.s] ... oo 155
[PIRImain.C] . ... . e 155
[PIR:makeO8.bat] .......... ... ... ... . . 158
[PIR:mon_data.C] ............. i 159
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[PIR:serial.c] ....................
[PIR:serial.h] ...................
[PIR:startup.c] ..................
[PIR:startup.h] ..................
[PIR:vectors.c] ..................

For those viewing this document in .pdf format, these files can be
accessed by clicking on the appropriate hyperlink reference found in the

textual portions of the document.
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[PIR a2d. c]

THELEEEEEE i i rirririrtinni
I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design I
/! Filename : a2d.c /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1 a2d routines /1
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 12/05/00 jt creation 11

THELLEEEEE i i rirriririnni
#i ncl ude "extern. h"

#i ncl ude "del ay. h"
#i ncl ude "serial.h"
#i ncl ude "anal yse. h"
#i ncl ude "a2d. h"

NN NN NN NN NNy
/1 This function returns an averaged anal ogue value. It’s primary use it to 11

/1 read the anplified | R sensor output. The averaging is currently 32, 11
/1 determined by the value of A2D SAMPLE COUNT (i n a2d. h) 11
Il I/
/1 Argunment : anal ogue channel to read 11
/'l Returns : averaged anal ogue result I

NN NN NN NN NN NNy
unsi gned char ReadA2D( unsigned char channel )

{
uni on uUNSI GNED | NTEGER a2d_total ;

unsi gned char ii;
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InitialiseA2D(channel);

a2d _total. 16bit = 0; /1 clear sunmation total
for (ii =0; ii < A2D_SAMPLE_COUNT; ii++ )
{
while ( ! ADSCR bit.COCO ); /1 wait for conversion to conplete
a2d_total._16bit += ADR reg; /1 update running total
}

a2d_total._16bit /= A2D SAMPLE_COUNT; // average

NN NN NN NN NNy
/'l NOTE I
/1 using the a2d continuous conversion node this function takes approx 1ns to //
/] execute @1MHz bus with a 32 sanple count sum Using the single conversion //
/1 mode the function execution time is approx 1.6ns 11
NN NN NN NN NNy
return a2d_total._8bit.|obyte;

} /1 ReadA2DX)

PELELEEE i r i r bbb r bbb rrrrr

/1 NMotorola data book MC68HCO908JL3/H Rev. 1.0 page 145, states : 11
/1 "the ADC clock should be set to approximtely 1MHz". I
11 I
/1 A2D initialisation 11
Il I/
/1 Argunment : channel to read from I
/1 Returns : none 11

NN NN NN NN NN NNy
void InitialiseA2D( unsigned char channel )

{ NN NN NN NN
ADI CLK. reg = 0x00; [/l divide by 1, since we are using a 4VHz 11
/'l resonator the bus speed will be at the 11
/1 required 1VHz 11
11 11
#i f def __MVDS_EMULATOR_ /1 recommendation from’'hc08gn32em pdf’' page 16 //
ADI CLK. bit.bit4 = 1; /1 NOTE: for the JK1/3 this bit is uninplenented//
#endi f /1 and will cause no mi soperation I
Il 11
ADSCR. reg = (unsigned char) (0x20| channel);// ints off, continuous conversion [/
Il I
Del ay( A2D_STABI LI SATION ); [/ stabilisation delay, approx 50us I
} /1 InitialiseA2D() NN NN NN NN
R e
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PELELELE i r i r b n bbb r i rrrr

/1 This function is called directly from’main()’. If the required nunber of //
/1 "main()’ loop iterations has been executed then the pir sensor is read and //
[/l the resulting values are stored in the global buffer 'pir_buffer’ via a /1
/1 unsigned char pointer. A magnitude test test is perforned with the previous//
/1l result and if greater than 'pir_parans.difference_band' . 11
Il 11
/1 Argument : none I
/'l Returns : none 11

NN NN NN NN NNy
voi d A2DCheck( void )

{

unsi gned char diff

unsi gned char previous_pir_dat a;

if ( ++a2d_count >= pir_parans. mai n_|l oop_count )

{

a2d_count
*pir_buffer_ptr

0; /] reset
ReadA2D( CHANNELA4) ; /1’ A2D_SAMPLE COUNT' aver age
/1l result is returned

LOLEEEEE i
/1 trigger detected yet? //
FEEEEEEErr i
if ( !flagsl.bit. TR GGER _EVENT )

{
NN NN NN NN
/1 Nearest previous neighbour test here, if magnitude is greater than I
[l ' pir_parans.difference_band’ then flush buffer, insert previous and //
Il present data into start |ocations of buffer and then start refilling.//
/1 When full, performanalysis ie 'Analyse_PIR Buffer()’ 11
NN NN NN NN
if ( pir_buffer_ptr > &ir_buffer[0] )

{

previous_pir_data = *(pir_buffer_ptr-1)

}
el se

{

previous_pir_data = pir_buffer[ LAST_PIR BUFFER ELEMENT]; // buffer wap

} /'l ocurred

NN NN NN NN
/1 difference a2d check on present - previous readings //
NN NN NN NN NN
if ( *pir_buffer_ptr > previous_pir_data )
{
di ff = (unsigned char)(*pir_buffer_ptr - previous_pir_data);
}
el se
{
diff
}

(unsi gned char) (previous_pir_data - *pir_buffer_ptr);
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NN NN NN
/'l does the difference constitute an intruder detect event? //
NN NN NN
if ( diff >= pir_parans.difference_band )

{

FEELEEEEE iy

Il re-store present and previous value //

FEELEEEEE i ininnn

pir_buffer[0] = previous_pir_data;

pi r_buffer[1] *pir_buffer_ptr;

flagsl. bit. TRl GGER_EVENT
pir_buffer_ptr

1
&pir_buffer[1]; // 1" due to

} [l ++pir_buffer_ptr bel ow
}
#i f def __PC DEBUG_ /1 transmit current data to pc?
SEl () ; /1 all interrupts off to ensure 38400 bit timngs

rs232_buffer[2] = *pir_buffer_ptr;

if ( flagsl.bit. ALARM EVENT ) rs232_buffer[3]
el se rs232_buffer[3]
rs232_buffer[4] pi r_parans.trigger_count;
rs232_buffer[5] pi r _parans. di f f erence_band,;

rs232_buffer[6] = pir_parans. nain_| oop_count;
Send_RS232_ConmmsPacket ( PIR_DATA, 5 ); //5 == above 5 data bytes
CLI (); /1 interrupt processing back on

#endi f

NN NN NN
/1 increnent pointer for next storage, check for buffer wap. //
[l I'f buffer is full ANDif we have had an event trigger, I
/1 then anal yse the acquired data. I
NN NN NN NNy
if ( ++pir_buffer_ptr > &pir_buffer[ LAST_PI R_ BUFFER_ELEMENT] )

{

if ( flagsl.bit.TRI GGER_EVENT )

{
flagsl. bit. TRI GGER EVENT = 0;

"Y'; I/ pc to ' beep’
"N'; // no pc 'beep’

if ( !'flagsl.bit. ALARM EVENT ) /1 stop overl apping intruder detect

{ /'l events
Anal yse_PI R Buffer();

}
}

pir_buffer_ptr = &ir_buffer[0]; // reset buffer storage pointer for next

}
}
/| A2DCheck()
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[ PI R a2d. h]

THLLEEEEEE i i rirririrtinni
I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
/1 Filename : a2d.h /1
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 a2d routines /1
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 12/05/00 jt creation I

NN NN NNy
#i f ndef __A2D H_

#defi ne __A2D H_

#define CHANNELO 0x00

#define CHANNEL1 0x01

#define CHANNEL2 0x02

#define CHANNEL3 0x03

#define CHANNEL4 0x04

#define CHANNELS 0x05

#define CHANNELG6 0x06

#define CHANNEL7Y 0x07

#define CHANNELS 0x08

#define CHANNEL9 0x09

#define CHANNEL10 0x0a

#define CHANNEL11 0x0b

#define A2D VDDA 0x1d

#define A2D VSSA Ox1le

#define A2D OFF Ox1f

#define CLEAR_CHANNEL_SEL 0xe0

#define A2D SAMPLE_COUNT 32

#define Shut DownA2D)) ADSCR. reg = A2D_OFF /1 ADC power off
Passive Infrared (PIR) Unit Designer Reference Manual
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#define PIR BUFFER SI ZE

8 // need to update buttons.c->lncrenment()
[/ for gp32 with this value
#define LAST_PIR BUFFER ELEMENT (Pl R_BUFFER S| ZE- 1)

NN NN NNy
/1 The values assunme a 10nms main loop tinme (via tineroverflow MOD counter) //
NN NN NNy

enum {

_10MB = 1,

_100MB
_190MB
_280MB
_370MB
_460MB
_550MB
_640MB

/1 etc...

}s

t

LEEEEEELErnrnnn
/'l prototypes //
LEEEEEELErrrnnn
ReadA2D( unsi gned char );

InitialiseA2D( unsigned char );
A2DCheck( void );

unsi gned char
voi d
voi d

#endi f

_20MS , _30MB ,

_110MB, _120MS,
_200MB, _210MS,
_290MB, _300MS,
_380MB, _390MS,
_470MB, _480MS,
_560MS, _570MS,
_650MB, _660MS,
0 _2550M5

_40MB , _50MS , _GBOMS ,
_130MS, _140MS, _150MS,
_220MS, _230MS, _240MNS,
_310MS, _320MS, _330MS,
_400MS, _410MS, 420N,
_490MS, _500MS, _510MS,
_580MS, _590MS, _60OMNS,
_670MS, _680MS, 690N,

_70MB
_160MS,
_250MB,
_340MB,
_430MB,
_520M\B,
_610MS,
~700MB

_80MB
_170MS,
_260M5,
_350MB,
_440MB,
_530M5,
_620M5,

_90MB
_180MB,
_270MB,
_360MB,
_450M\B,
_540MB,
_630MB,
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[ PI R anal yse. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCccceeecce  ceeeeecce /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
/[l Filename : analyse.c 11
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 anal yse a2d buffer for novenent data patterns 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 26/05/00 jt creation I

NN NN NN NNy
#i ncl ude "extern. h"
#i ncl ude "anal yse. h"

voi d Analyse_PI R Buffer( void )

{

unsi gned char trigger_count = 0;
unsi gned char ii;

unsi gned char pir_difference;
unsi gned char datal;

unsi gned char data2;
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N NN NN NNy
/1 ' PIR_BUFFER SI ZE' array el enent gives 'PIR_BUFFER_SI ZE-1 ' conpari sons ie /1
[ [01[1],[11[2].,[2]1[3].,[31[4].,[4][5]...[PI R BUFFER SI ZE-2][ PI R_ BUFFER_SI ZE-1]//
N NN NN NNy
for (ii = 0; ii < LAST_PI R BUFFER _ELEMENT; ii++ )

{

dat al

dat a2

= pir_buffer[ii];

= pir_buffer[ii+1];

FELLEEEEE i ninny
/1 determ ne nei ghbour difference //
LELLEEEEE i ninnn
if ( datal >= data2 ) pir_difference
el se pir_difference

= (unsigned char)(datal - data2);
= (unsigned char)(data2 - datal);
NN NN NN NN

/'l has the data changed appreciably conpared to it’'s nei ghbour //
NN NN

if ( pir_difference >= pir_parans.difference_band )

{

FHEEEELErrrrr i rririrrr

/[l if so, how many tines //

LHELEELErrrrr i

if ( ++trigger_count >= pir_parans.trigger_count )
{
THLLEEEEE i rriririrrrrsi
/1 intruder detected, start alarm process //
FHLLEELEE i rriririrrrrsi
flagsl.bit. ALARM EVENT = 1
br eak;
}

}

}
} I/ Analyse_PIR Buffer()
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[ PI R anal yse. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
[/  Filename : analyse.h 11
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1l header file for analyse.c 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 26/05/00 jt creation I

THEELEEEE i i rirriririinsi
#i f ndef __ANALYSE H_
#def i ne __ANALYSE H_

LEEEEEELErrrnnn
/'l prototypes //
LEEEEEEEErnrnnn
void Analyse_PIR Buffer( void );

#endi f
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[PIR cc. bat]
@cho of f
rew]::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

rem="f' include 'config.dat’ for further conpiler options =
rem="v' conpiler verbosity ie show cp6808/cg6808/ co6808/ca6808 screen output =
rew]::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
remc:\cosm c\cx08\cx6808 -v -f config.dat %.c

rew]::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
rem="f' include 'config.dat’ for further conpiler options =

c:\cosm c\cx08\cx6808 -f config.dat %.c

[PIR config.dat]

BHEHHHH R HH R AT AR R R R e AR R
# CONFl GURATI ON FI LE FOR 68HC08 COWPI LER #
# ATEECC #
BHEHHHH B HRG TR AT AR R R e A R e 8

BHBHHHHHHBHE

# COWPI LER #

BHBHHHHBHBHE

#- no # don't use optim ser

-e # create error file

-1 # create Classenbly listing file
-i c:\cosm c\cx08\h6808 # include ...

BHEHHHH AR

# PARSER #

BHEHHHH AR

-pic:\cosni c\cx08\ h6808 # include ...

-pp # prototype checking

- pl # output line nunber info for listing & debug
- pck # extra type checking

- pnw # don't wi den args

- px # produce debug info for Zap
BHEFHA R

# GENERATOR #

BHEFHA R

- of # all lines in listing

#- gck # enabl e stack overfl ow checki ng
#- gv # show function being processed
BHEFH AR

# ASSEMBLER #

BHEFH AR

- al # assenbler file listing

- at # list instruction cycles
BHEFHAT R R

# OPTIM SER #

BHEFHA R

#- ov # show nunber of renoved/ nodified instructions
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[PIR crts.s]
; C STARTUP FOR MC68HC08

; Copyright (c) 1995 by COSM C Sof t war e

xref _main, _ nenory, __stack

xdef _exit, _ stext

switch .bss

___Sbss:
switch .text
__stext:
| dhx #__sbss ;. start of bss
bra | oop ; start loop
zbcl :
clr 0, x ; clear byte
ai x #1 ; next byte
| oop:
cphx #_nmenmory ; up to the end
bne zbcl ; and | oop
pr og:
| dhx #__stack ; initialize stack pointer
t xs
jsr _main ; execute main
_exit:
bra _exit ; and stay here
end
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[ PI R dat a. c]
NN NN NN NN NNy

/1 AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1l AAAA TTTTTTTTITTTT EEE EEE CcC CcC /1
/1l AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAA  AAAA TTTT EEE EEE CcC CcC /1

Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE ~ CCCCCCCCC CCCCccccC [/
NN NN NNy

/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email enqui ri es@t eecc. com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project Motorol a Infra Red Reference Design 11
/1l Filenanme data.c /1
/1 Author jtravers 11
/1 Conpiler Cosnic ANSI-C 11
/1 CPU : MC68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 global data, /1
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 28/03/00 jt creation I

PELELEEEE i r bbb n bbb rrrr

#i ncl ude "decl ared. h"
#i ncl ude "define. h"
#i ncl ude "a2d. h"

LHELEELEErrrrririrrr
/'l dobal variables //
LHELEELEErrrrrirrrrrr
#i f def __PC DEBUG _
@ iny unsigned char
@iny union uBI TS
#endi f

rs232_buffer[12];
rs232_dat a;

@i ny unsigned char
@i ny unsigned char
@ iny unsigned char
@iny unsigned short int

pi r _buf fer[ Pl R_BUFFER_SI ZE] ;
* @iny pir_buffer_ptr;
a2d_count;
delta_sigma_result_old;

@ iny union uUNSI GNED_| NTEGER
@iny volatile unsigned char
@iny volatile union uBITS
@iny volatile unsigned char

Designer Reference Manual

delta_signma_result;
ir_buffer[8];

fl agsi;
ir_byte_count;
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@iny volatile unsigned char ir_bit_count;
@iny volatile unsigned char i r_block_length;
@iny volatile unsigned short int ir_start _tine;
@iny volatile unsigned short int ir_stop_tinme;

@iny volatile unsigned short int detect | ed count;

PELELEEEE i r i r bbb r i rrrrrr

/'l const data

[ +++++++++4+

I

/1l THIS IS THE PI R FLASH PARAVETER DATA

/1 The foll owing const data is |ocated at the start of the |last 64 bytes of
/1 memory in the JK1/3/JL3 ie at $fbcO

11
11
11
11
11
11

PELELEEE i r bbb r bbb rrrrr

PELELELEE i r i r i r bbb i rrrrr

/1 Anal ogue PIR Paraneters are decal red as: 11
Il I
/'l struct sPl R_FLASH PARAMETERS I
I I
/1 unsigned char trigger_count; /1 how many triggers before event bit set //
/1 unsigned char difference_band; // difference in consecutive data readings//
I I/l to create a trigger I
/1 unsigned char nmain_loop_count; // nunber of (10ms) main | oop scans I
I /'l between sensor reads 11
I} 11
11 11
/1 At startup we have: 11
/1 ’trigger_count’ == 4 I
[l 'difference band’ == 6 /1
/1 ' main_loop_count’ == 10 /1

PELEEEEE i r i r i r bbb rrrr

@ear const struct sPIR FLASH PARAMETERS pir_paranms = { 4, 6, 10 };

NN NN NN NN NN

I/ Delta-Sigm PIR Paraneters 11
[/ _12BIT == Delta Signma build resol ution I
/1 350 == diff’'ce in sequential Delta sigm values to create a trigger //
NN NN NN NN NNy
@ear const uni on uUNSI GNED | NTEGER delta_sig_bit ={ _12BIT };
@ear const uni on uUNSI GNED | NTEGER delta_sig_event = { 350 };
NN NN NN NN NNy
/'l PIR Password 11
NN NN NN NN NNy
@ear const uni on uUNSI GNED | NTEGER password = { 12345 };
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[ PIR dat asort.c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
/! Filename : datasort.c /1
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/[l IR data integrity routine(s) 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 12/07/00 jt creation I
THEELEEEE i i rirriririinsi
#i ncl ude <string. h>

#i ncl ude "extern. h"

#i ncl ude "serial.h"

#i ncl ude "flashprg. h"

#i ncl ude "anal yse. h"

#i ncl ude "datasort.h"

NN NN NN NN NN NNy
/1 Incoming ir data is stored in "ir_buffer’. This data needs to be integrity //

/'l checked. The data format is: 11
Il 11
Il ir_buffer[Q] == bl ock length byte /]
Il ir_buffer[1] == block title byte /1l
[l ir_buffer[2] == data byte 1 /]
[l ir_buffer[n] == data byte 'n’ /]
/1 ir_buffer[n+l] == hibyte checksum /1l
[l ir_buffer[n+2] == | obyte checksum /]
Il I
/1 Block length is the nunmber of bytes in the block, EXCLUDI NG the checksum [/
/1 Checksumis the 16 bit total of the block, EXCLUD NG the checksum /1

PELELEEE i r i r bbb i rrrr
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unsi gned char CheckSunCheck( void )

{
uni on uUNSI GNED | NTEGER checksum

unsi gned char i
unsi gned char bl ock_I engt h;

bl ock_l ength = ir_buffer[ BLOCK_LENGTH] ;

if ( block_length == 0x00 )
{
return O; /! bad data

}

[HEEEEEErrrrrrr i rrrrrrirrrg
/1l cal culate the checksum//
[HEEEELrrrrrrr i rrirnrg
checksum _16bit = 0

for (ii =0; ii < block_length; ii++)
{
checksum _16bit += ir_buffer[ii]
}

NN NN
/1 now conpare to that received in 'ir_buffer’ //
NN NN

if ( checksum _8bit.hibyte == ir_buffer[ block_length ] &&
checksum _8bit.l obyte == ir_buffer[ bl ock_|ength+l] )

{

return 1; /1 good, full 16bit checksum agreenent

}
return O; /1 checksum di d not conpare
} I/ CheckSuntheck()
R e i I R R

NN NN NN NN NNy
/1 1f ir data has arrived it needs to be integrity checked and actioned if the//
/'l received command is valid. |If the decoded command is for an internal flash //
[/ progranm ng operation then 'Progranfl ash()’ is called. 11
NN NN NN NN NN NNy
voi d | RCommsCheck( void )

{ PEEEEEEEE i r i
if ( ir_nmode == IR_MAIN) /'l have we received any IR data via //
{ /1 TI MERCHANNELO capture interupt? [/
i f ( CheckSunCheck() ) /1l Have we received 'clean’ IR 11
{ /1 comms data? 11
Ser vi ceWat chDog() ; PEELEEEEE b ninnnn
if ( Decode_| R Data() ) /1 is FLASH programm ng required?
{
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NN NN NN
[l interrupts off and reset the stack pointer as we I

[/ are NOT returning fromthis function and we will I
/Il be performing calls to the nonitor functions I
NN NN NN
SEI ()
RSP() ;
Pr ogr anfl ash() ; /] COP reset at the end of this function
}
}
ir_nmde = IR IDLE; // ready for next
}
} /1 1 RComrsCheck()
e L

NN NN NN NN NNy
[/ We are about to use 'MONI TOR DATA[]' as storage, we know that we have to 11

/1 performa FLASH PI R par aneter program sequence. 11
/1 Please note that ' MONI TOR DATA[]' overlays the runtime data. I
/1 This was a specific linker request since once we have reached 11
[/l this point in the programflow we will not be returning to the 11
/1 normal PIR detect node. ' MONI TOR DATA[]’' has been linked to I
Il start at address $008c, this being a requirenent of using the 11
/1 Mptorola nonitor routines. 11

THLEEEEEEE i i rirririrtinsi
voi d AssignCurrent FLASHDat a( void )

{

nmenmset (  &VONI TOR_DATA[ 0], Oxff , sizeof (MONI TOR_DATA) ); // erase (0xff)
menmcpy( &VONI TOR _DATA[ O], &pir_parans, sizeof (MONI TOR DATA) ); // assign

PELELEE i r bbb r bbb i rrrr

/1 The above 'mentpy()’ has the sane effect as:- I
11 11
// MONI TOR_DATA[ 0] = pir_parans.trigger_count; /1 adjustabl e 11
/1 MONI TOR _DATA[ 1] = pir_parans.difference_band; /1 adjustabl e 11
/1 MONI TOR_DATA[2] = pir_parans. nmai n_| oop_count; /1 adjustabl e 11
/1 MONI TOR DATA[3] = delta_sig_bit._8bit.hibyte; /1 adjustabl e 11
[/ MONI TOR DATA[4] = delta_sig_bit._8bit.|obyte; /1 adjustabl e 11
/1 MONI TOR DATA[5] = delta_sig_event._8bit.hibyte; // adjustable 11
/1 MONI TOR DATA[ 6] = delta_sig_event. _8bit.|obyte; // adjustable I
/1 MONI TOR DATA[ 7] = password._8bit. hibyte; /1 fixed! 11
/1 MONI TOR _DATA[ 8] = password._8bit.| obyte; /1 fixed! I
I .. /1l the password does not [/
11 .. allocate as required /1 get adjusted only I
/1 .. by your design /'l re-assigned 11
Il . I
/1 MONI TOR_DATA[ 31] 11

NN NN NN NN NNy
} I/ AssignCurrent FLASHDat a()
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NN NN NN NN NN NNy
[/ The ir data in "ir_buffer’ has been deened correct. The software response //
/| depends on the BLOCK Tl TLE byte as to what action is perforned. I
NN NN NN NN NNy
unsi gned char Decode_ IR Data( void )

{

unsi gned char tenp[ 2] ;

uni on uUNSI GNED | NTEGER passwor d_i nver se;

LEEEEEELErnrnn
Il initialise //
NNy
temp[0] = tenp[1] = 0; // assune no flash progranm ng will be required

[HEELELrrrrrrrrirrrri
[/ assign new data //
[HEEEELrrrrrrrrirrrri
switch ( ir_buffer[ BLOCK_TI TLE] )
{
case SEND A2D TRI GGER :
i r_buffer[ DATA_BYTE1] pir_parans.trigger_count;
i r_buffer[ DATA_BYTE2] PI R_BUFFER Sl ZE;
Send_I R_CommsPacket ( SEND_A2D TRI GGER, 2 ); /1 2 data bytes
break;

case SEND_A2D DI FFERENCE :

i r_buffer[ DATA_BYTELl] = pir_parans. difference_band;

Send_| R_CommsPacket ( SEND_A2D DI FFERENCE, 1 ); /1 1 data byte
br eak;

case SEND A2D LOOCPTI ME :

i r_buffer[ DATA_BYTELl] = pir_parans. nai n_|l oop_count;

Send_I R_CommsPacket ( SEND_A2D LOOPTIME, 1 ); /1 1 data byte
break;

case SEND DELTA SI G RESOLUTI ON :

i r_buffer[ DATA BYTEl] = delta_sig_bit._8bit.hibyte;

i r_buffer[ DATA_ BYTE2] = delta_sig_bit._8bit.|obyte;

Send_I R_CommsPacket ( SEND DELTA_SI G RESOLUTION, 2 ); [// 2 data bytes
br eak;

case SEND DELTA SI G EVENT :

i r_buffer[ DATA_BYTE1] delta_sig_event. _8bit. hi byte;

i r_buffer[ DATA_BYTE2] delta_sig_event. _8bit.|obyte;

i r_buffer[ DATA_BYTE3] delta_sig_bit._8bit.hibyte; /'l used for range
i r_buffer[ DATA_BYTE4] delta_sig_bit._8bit.lobyte; /1 checking in
Send_I R_CommsPacket ( SEND DELTA S| G EVENT, 4 ); /1 4 data bytes
br eak;

case SEND PASSWORD :
i r_buffer[ DATA_BYTE1]
i r_buffer[ DATA_BYTE2]

password. _8bit. hibyte;
password. _8bit.| obyte;
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LEEEEEEEErr i irrnrns
/1 additional data integrity //
FEEEEEEEE i

password_i nverse. _16bit = ~password. _16bit;

i r_buffer[ DATA_BYTE3] = password_i nverse._8bit.hibyte;

i r_buffer[ DATA_BYTE4] = password_i nverse._8bit.| obyte;

Send_| R_CommsPacket ( SEND_PASSWORD, 4 ); /1 4 data bytes
break;

case UPDATE_A2D TRI GGER :

temp[0] = ir_buffer[ DATA BYTE1];

Assi gnCurr ent FLASHDat a( ) ;

MONI TOR_DATA[ 0] = tenp[O];

temp[0] = 1; /1 flash programm ng required
br eak;

case UPDATE_A2D Dl FFERENCE :

temp[0] = ir_buffer[ DATA BYTE1];

Assi gnCurr ent FLASHDat a() ;

MONI TOR_DATA[ 1] = tenp[O];

temp[0] = 1; /1 flash programm ng required
break;

case UPDATE_A2D LOOPTI ME :

temp[0] = ir_buffer[ DATA BYTE1];

Assi gnCurr ent FLASHDat a() ;

MONI TOR_DATA[ 2] = tenp[O];

temp[0] = 1; /1 flash programm ng required
br eak;

case UPDATE_DELTA SI G RESOLUTI ON :

temp[ 0] = ir_buffer[ DATA BYTE1];

temp[ 1] = ir_buffer[ DATA BYTE2];

Assi gnCurr ent FLASHDat a( ) ;

MONI TOR_DATA[ 3] = tenp[O0];

MONI TOR_DATA[ 4] = tenp[1];

temp[0] = 1; /1 flash programm ng required
break;

case UPDATE_DELTA S| G EVENT :

temp[0] = ir_buffer[ DATA BYTE1];

temp[ 1] = ir_buffer[ DATA BYTE2];

Assi gnCurr ent FLASHDat a() ;

MONI TOR_DATA[ 5] = tenp[O0];

MONI TOR_DATA[ 6] = tenp[1];

temp[ 0] = 1; /1 flash programm ng required
br eak;

}

return tenp[O0];
} I/ Decode_l R Data()
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[ PIR: dat asort . h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
/! Filename : datasort.h /1
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1l header file for datasort.h /1
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 12/07/00 jt creation I

FILITILLLT LTI LTI LI LTI LTI LI LTI LIl I 1]
#i f ndef _DATASORT_H_

#def i ne __DATASORT_H_

unsi gned char CheckSuntCheck( void );

voi d | RCommsCheck( void );

voi d Assi gnCurrent FLASHDat a( void );

unsi gned char Decode_| R Data( void );

#endi f
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[ PI R decl ar ed. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
/! Filename : declared.h /1
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU : MC68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 decl ared data types 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 28/03/00 jt creation I
THEELEEEE i i rirriririinsi
#i f ndef __DECLARED H_

#def i ne __DECLARED H_

FEEEEEEEErr i
[/ bit/byte access //
FEEEEEEEErrrrrr i
struct sPORT

{

unsi gned char bitO :
unsi gned char bitl :
unsi gned char bit2 :
unsi gned char bit3 :
unsi gned char bit4 :
unsi gned char bit5 :
unsi gned char bit6 :
unsi gned char bit7 :
b

uni on uBITS

{

EREERRRRRER
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unsi gned char byte;
unsi gned char reg;
struct sPORT bit;

}s

[EEEErrrrrrrrrrrrrirr
[/ 16 bit data type //
[EEErrrrrrrrrrrirrirr
struct sUNSI GNED | NTEGER

{

unsi gned char hi byt e; /1 0x12XX

unsi gned char | obyt e; /1 0xXX34

b
uni on uUNSI GNED | NTEGER
{

unsi gned short int _16bit;

struct sUNSIGNED | NTEGER _8bit;

}s

[EEErrrrrrrrrrrrrrirr
/1 32 bit data type //
[EEErrrrrrr i rrrirr
struct sUNSI GNED_LONG

{

unsi gned char byte4; // Ox12XXXXXX
unsi gned char byte3; // OxXX34XXXX
unsi gned char byte2; // OxXXXX56XX
unsi gned char bytel; // OxXXXXXX78

h

uni on UUNSI GNED _LONG

{

unsi gned | ong _32bit;

struct sUNSIGNED LONG  8bit;
b

RNy
/1 const data //
RNy
struct sPlIR_FLASH PARAMETERS

{

unsi gned char trigger_count;
unsi gned char difference_band;
unsi gned char nmain_| oop_count;
b

#endi f

11
11
11
11
11

PIR Source Code Files

how many triggers before event bit set

di fference in consecutive data readings to
create a trigger

number of (10ms) main | oop scans between
sensor reads
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[ PI R def i ne. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCCCCCCCC [/
I AAAA TTTTTTTTTTTT EEE EEE cC CcC I
I AAAAAA TTTT EEEEE EEEEE cc cC I
I AAAAAAAA TTTT EEEEE EEEEE CcC cc I
I AAAA  AAAA TTTT EEE EEE CcC cc I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Ccccccceeec //
NN NN NN NNy
/1 AT El ectroni ¢ Enbedded Control Consultants I
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham I
// DH8 6BP I
/1 Engl and I
I I
[/ Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 I
/] email : enquiries@teecc.com /1
/1 web © www. at eecc. com I
NN NNy
/1 Project : Mtorola Infra Red Reference Design I
/[l Filename : define.h I
/1 Author : jtravers I
[/ Compiler : Cosnmic ANSI-C I
/1l CPU : MC68HC908JK1/ 3 I
FELELELErrrrr il File Contents [/ /0 0TI EEEEIEEEEE 0TI rrnniirrriinning
/1 gl obal defines 11
LEEETELLErrrrr il Update Information [/ 000000 TTTTTEEIITTEEEETTTTTTT]
/[l Ed. Date Init’s Mdification 11
R L e R T R 11
// 001 28/03/00 jt creation I
N NN NNy
#i f ndef __DEFINE_H_
#def i ne __ DEFINE H_
#define _ MVDS EMULATOR_ /1 requirenment for enul ator
/I #define _ PC DEBUG /1 enabl es code for RS232 data send to pc for

/'l sensor a2d data display
FEEETTEErrrn
/1 1/0O defines //
FEEELTEEr
#define MODE_SELECT_PI N PTD. bit.bit6
#define DETECT_LED PTD. bit.bit2
LEHErrrrrrrr
[l #defines //
LEHErrrrrrrn
#define NULL (void *)0
#define YES 1
#define NO 0
#define SET 1
#defi ne RESET 0
#define Hi 1
#define LO 0
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#def i ne ERROR

#define TI MER_ROLLOVER
#define 3P5MS

#define _4P5MS

#define _1 Bl TW DTH
#define M N_PULSE W DTH
#define MAX_PULSE W DTH
#define NOSE LIMT
#def i ne RAMSTART
#define _1MS

#define A2D STABI LI SATI ON

LEEEEEEEEErrnininn

/1 flagsl defines //
NNy
#define _10MS_MAI NLOOP
#define ALARM EVENT

#def i ne DELTA_SI GVA_HI STORY
#def i ne TRl GGER_EVENT

LELETEEE iy
/Il Delta Sigma defines //
LELLLELE iy
#define _8BIT
#define _9BIT
#define _10BIT
#define _11BIT
#define _12BIT
#define _13BIT
#define _14BIT
#define _15BIT

RN RNy,
/|l assenmbler 'C [/
[ELEEELrrrrirrrrlrd

Oxf f

10000

3500

4500

1500

200

2500

300 // 300us
80

82

4 /] approx 59us 11+(12*4) cycles @us

bito
bitl
bit2
bit3

256
512
1024
2048
4096
8192
16384
32768U

PIR Source Code Files

== 59us

NN NN NNy
Il We clear all ramareas upto $F8. Leave the area $F8-$FF as there has been //

/[l two calls already. Called from'McroStartUp()' in 'startup.c’
PECEEEEEEE i bbb b bbb

I

#define d ear Ram() _asm("clrh\n | dx #120\nLOOP2: clr $80-1, x\ n dbnzx LOOP2")
[/ #define RSP() _asn( "rsp" ) [/ OK for JK1/3 and JL3

#define RSP() _asn( "ldhx #$00ff\n txs" )

#define SEI() _asn("sei ")

#define CLI() _asm("cli")

#define STOP() _asn("stop")

#define WAIT() _asn("wait")

#define Nop() _asn("nop")

#define ServiceWatchDog() COPCTL.reg = 0

enum { IR IDLE, IR DATA IR MAIN };

#endi f
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[ PI R del ay. c]
NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
/[l Filename : delay.h 11
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU : MC68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 delay routines 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 15/05/00 jt creation I
THEELEEEE i i rirriririinsi
#i ncl ude "extern. h"

#i ncl ude "del ay. h"

PELEEEE i r bbb r b bbb rrrr

/1 The total delay consists of |oading the accumulator with the del ay I
/1 argunment, branching to the delay routine and lastly returning fromthe 11
/!l routine, this is shown bel ow /1
Il 11
/1 1da #X ; delay arg sent to function [2] cycles 11
Il jsr Del ayUSecs ; branches to this function [5] cycles 11
//1oopl deca ; dec acc [1] cycle I
/1 nop ; nop [1] cycle 11
/1 nop ; nop [1] cycle I
11 nop ; nop [1] cycle 11
/1 nop ; nop [1] cycle 11
/1 nop ; nop [1] cycle 11
/1 nop ; nop [1] cycle 11
I nop ; nop [1] cycle 11
11 nop ; nop [1] cycle 11
Designer Reference Manual Passive Infrared (PIR) Unit
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Il
Il
11
11
Il
Il
11
Il
11
Il
11
11

bne | oopl ; loop till acc =0 [3] cycles
res ; return from sub-routine [4] cycles

This gives a total delay of 11+12*X cycles, where X is the arg sent.
We are using a 4.00M#z resonator => 1lus bus cycle tine. For eg

we require a 1lms del ay, then we have:

1E-3/1E-6 = 1000 bus cycles => 1000 = 11 + 12*X, => X = 82.417
approx = 82

" Del ayUSecs( 82 )’ to get 1ns del ay.

Argunents: ' X delay value as calculated from’'cyles = 11 + 12X
Returns : none

PIR Source Code Files

11
11
11
11
11
11
11
11
11
11
11
11

NN NN NN NN NN NNy
voi d Del ay( unsigned char uSecs )

{

#asm
LOOP1:

deca

nop

nop

nop

nop

nop

nop

nop

nop

bne LOOP1

#endasm

}

/1 Delay()
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[ PIR: del ay. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Motorola Infra Red Reference Design 11
[/l Filenane : delay.h 11
/1 Aut hor : jtravers 11
[/ Conpiler : Cosmic ANSI-C 11
/1 CPU :  68HC908JK1/3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 header file for delay.c 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 15/05/00 jt creation I
THEELEEEE i i rirriririinsi
#i f ndef __DELAY H_

#def i ne __ DELAY H_

LEEEEEEEEr i
/1 function prototypes //
LEEEEEEEEr it
voi d Del ay( unsigned char );
#endi f

Designer Reference Manual Passive Infrared (PIR) Unit

130 PIR Source Code Files MOTOROLA



PIR Source Code Files

[PIR: del tasig.c]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecce  ceeececce /1
/1 AAAA TTTTTTTTTTTT EEE EEE CcC cC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAA  AAAA TTTT EEE EEE CcC CcC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCCccceec  ceeeceeec /1
THLELEEEEE i i rirririrtinsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1l
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and /1
/1 /1
[/ Tel ephone: 0044 1207 693920 /1
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1l
THLEPEEEEE i rr i rriiirirly
/1 Project : Mtorola Infra Red Reference Design /1
/[l Filename : deltasig.c /1
/1 Author : jtravers /1
[/ Compiler : Cosnmic ANSI-C /1
/1 CPU :  68HC908JK1/ 3 /1
THLEEEEEErrrrrrrirrll File Contents [/ 1100 E0ELHE LT EEEEEr i irnriiirtrnl
[/l delta sigma pir snesor routine(s) /1
LEEELEEEErrrrr il Update Information [/ 000001 TTEE0IEEEEnnnnng
/1 Ed. Date Init’s Mbdification /1
A B e /1
// 001 01/08/00 jt creation /1
THLELEEEEE i iirriririrll
#i ncl ude "extern. h"

#i ncl ude "serial.h"

#i ncl ude "del tasig.h"

PECLEEEEEEE bbb b r bbb e
/1 This function is called directly from’main()’'. It controls the Delta Signma//
/1 val ue generation. The Delta Signa variables both global and | ocal are I
[/ initialised for use. 'BuildDeltaSignma()’ is then called which generates the//
[/l final Delta Sigma result. I
I/l Adifference test is perfornmed with the previous value, if this difference //
/[l is >= "delta_sig_event._16bit’ then a intruder detect event is signalled. [/

11 I
/1 Wil st debugging ie '__PC DEBUG ' has been defined then the Delta Signa /1
/| paraneters are serially transmitted to a connected pc for analysis /1

PEEEEEEEEEE i n b b bbb
void Del taSi gma( void )
{

unsi gned short int diff;
uni on uUNSI GNED | NTEGER ds_count;
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ds _count. 16bit
delta_signa_result._16bit
DS_CHARGE_LI NE_DDR
DS_FAST_CHARGE_LI NE_DDR
Pl R_ANALOGUE_DDR
DS_ANALOGUE_DDR

T T TR TR
eeere

do {
Ser vi ceWat chDog() ;
Bui | dDel t aSi gma() ;
} while ( --ds_count._16bit );

delta_sig_

PIR Source Code Files

bit. 16bit; // load from FLASH
/'l reset
/1 output to charge/discharge
/1l re-affirmation
/1l re-affirmation
/1l re-affirmation

NN NN NN NN NN

/'l suspend charge/di scharge process until

next tinme round //

NN NN NN NN

DS_CHARGE_LI NE_DDR = O0;

THLLEELrrrrrrrrintd
/1 detection code //
FHLLEELrrrrrrrrintd
if ( flagsl.bit.DELTA_SIGVA H STORY )

if ( delta_signa_result._16bit
{
diff =
}

el se
{
diff =
}

FHEEEEEErrrrrrr
/1l event check //
FHEEEEEErrrrrrr
if ( diff >= delta_sig_event._16bit

delta_sigm_result._16bit

delta_sigma_result_old -

il agsl. bit. ALARM EVENT = 1; /1
}
}
el se
{

flagsl. bit.DELTA_SI GVA _HI STORY = 1,
}

LELLEEEEEET b rrrrrn
/'l update for next conparison //
LELLEEEEEET b rrrrrn
delta_signa_result_old =

NNy,

/1l serial send //
[HEEErrrrrrrrrr

#i f def __PC DEBUG _
SEI();

Designer Reference Manual

> delta_sigma_result_old)

- delta_sigma_result_old;

delta_signa_result._16bit;

&& !flagsl. bit.ALARM EVENT )

an i ntruder has been detected?

/1 denotes data ready for conparison
/1 ie old/ new readings to conpare too

delta_signa_result._16bit;
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LELEEEEEEr i
/[l xmt current data to pc //
LEEEEEEEEr i
rs232_buffer[2] delta_sigma_result._8bit. hibyte;
rs232_buffer([ 3] delta_sigma_result._8bit.|obyte;

if ( flagsl.bit.ALARM EVENT ) rs232_buffer[4
el se rs232_buffer[4

] ='Y; [l pc to 'beep’
] ='N; [/ no pc 'beep’
rs232_buffer[5]
rs232_buffer[6]
rs232_buffer[7]
rs232_buffer([8]

delta_sig_bit._8bit. hibyte; /1 bit resolution hibyte
delta_sig_bit._8bit.Ilobyte; /1 bit resolution |obyte
delta_sig_event. _8bit.hibyte; // event difference trigger
delta_sig_event. _8bit.lobyte; // event difference trigger

Send_RS232_CommsPacket ( SIGVA DATA, 7 ); // 7" fromthe 7 data bytes above

Qai();
#endi f
} I/ DeltaSi gma()

NN NN NN NN NN NNy
/1 This function perforns the Delta Sigma charge/di scharge process. The pir I
/'l sensor output is fed into PTB.5 that has been set up as an anal ogue input. //
// The aimof this function is to naintain the voltage on PTB.5 to be Vvdd/2 I
[/ ie 2.5V. This is done by attenpting to nmaintain an anal ogue read result of //

/1 128 from PTB. 5. 11
Il I
/1 As the signal voltage varies fromthe sensor this function is continually [/
/1 charging/discharging capcitor C5 to maintain the 2.5V. This 11
/1 charge/di scharge process requires symetrical tinmes hence the use of the I
/1 balancing 'nop’s. To ensure this symetry all interrups are disabled. I
11 I
/1 1f the measured PTB.5 voltage is >= 2.5V the capacitor is discharged and 11
/[l 'delta_sigma_result’ is increnmented. /1
Il I
/1 FOR A DETAI LED EXPLANATI ON OF THI S PROCESS SEE THE REFERENCE I
/1 DESI GN DOCUMENTATI ON I

NN NN NN NN NNy
voi d Buil dDel taSi gma( void )

{
SEI();

ADSCR. reg = CHANNELS5; /1 single conversion, interrupt off
while ( ' ADSCR bit.COCO );

if ( ADRreg < 128)
{
DS CHARGE LINE = 1; [/ charge
#asm /1 timng bal ance
nop
nop
nop
nop
nop
nop
nop

Passive Infrared (PIR) Unit Designer Reference Manual

MOTOROLA PIR Source Code Files 133



PIR Source Code Files

nop
nop
nop
nop
nop
#endasm

}
el se /1 a2d reading >= 128

{
DS CHARGE LI NE = 0; /1 discharge

Nop() ; /1 timng bal ance

if ( ++delta_sigma_result. _8bit.lobyte == 0 ) // |lobyte overfl ow check
{

delta_signma_result._8bit.hibyte++ /'l increnent hibyte

}

el se
{
#asm /1 timng bal ance
nop
nop
nop
nop
nop
nop
nop
#endasm
}
}

aI();
} // BuildDeltaSigna()

NN NN NN NN NNy
/] Due to the large RC time contstants involved with this method, we have used//
[/l a fast charge method to speed up the charging/di schargi ng process. I
NN NN NN NN NNy
voi d Fast Charge( void )

{
ADSCR. reg = CHANNELS5; /'l single conversion, no int
while ( ! ADSCR bit.COCO ); /1 wait for the conversion to conplete

/1l 5v @256 steps == 19.53mV per step
/] 0.8V == 0.8/19.53nV == 40.96 == 41 | nteger
if ( ADRreg < (128-41) ) /1 charge up to 0.8V less than required.
{ [l 128 == 2.5V
Pl R_ANALOGUE_DDR

= 0; [// PIR anal ogue input
DS_ANALOGUE_DDR = 0; // Delta Sigm anal ogue input
DS CHARGE LI NE =1, [// hi to charge...
DS_CHARGE LI NE_DDR =1, [// ..delta-signma charge/discharge |ine
DS_CAP_GN\D = 0; [// force ground side of coupling capcitor
DS CAP_GND DDR =1, [// output
DS FAST CHARGE LI NE =1, [// output and...
DS FAST_CHARGE LINE DDR = 1; // ...hi to fast charge the capacitor
do {
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Servi ceVWat chDog() ;
ADSCR. r eg = CHANNELS5;
while ( ! ADSCR bit.COCO );

I

} while ( ADRreg < (128-41)

}

el se

{

Pl R_ANALOGUE_DDR
DS_ANALOGUE_DDR
DS_CHARGE_LI NE
DS_CHARGE_LI NE_DDR
DS_CAP_GND
DS_CAP_GND_DDR
DS_FAST_CHARGE_LI NE
DS_FAST_CHARGE_LI NE_DDR

PO OROOO

do {
Servi ceVWat chDog() ;
ADSCR. r eg = CHANNELS5;
while ( ! ADSCR bit.COCO );

I

I
I
I
I
I
I
I
I

I

} while ( ADRreg > (128-41)

}
DS_FAST_CHARGE_LI NE_DDR = 0;
DS_CAP_GND_DDR = 0;
DS_CHARGE_LI NE_DDR = 0;

} I/ FastCharge()

I
I
I
I

PIR Source Code Files

si ngl e conversion, no int
)
(ADR. reg > 128) need to di scharge

PI R anal ogue i nput

Del ta Sigma anal ogue input

lo to discharge...

..delta-signma charge/ discharge |ine
force ground side of coupling capacitor
out put

out put and. ..

...lo to fast discharge the capacitor

si ngl e conversion, no int

)

fast charge/di scharge now not needed

rel ease ground side of coupling capcitor
suspend charge/ di scharge process until next
ti ne round
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[ PIR: del tasig. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Motorola Infra Red Reference Design 11
/[l Filenane : deltasig.h 11
/1 Aut hor : jtravers 11
[/ Conpiler : Cosmic ANSI-C 11
/1 CPU :  68HC908JK1/3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 header file for deltasig.c 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 01/08/00 jt creation I
THEELEEEE i i rirriririinsi
#i f ndef __DELTASIG H_

#def i ne __DELTASIG H_

#define Pl R_ANALOGUE DDR DDRB. bit.bit4

#define DS_ANALOGUE DDR DDRB. bit.bit5

#define DS _CHARGE LI NE_DDR DDRB. bit.bit6

#define DS _CHARGE LI NE PTB. bit.bit6

#define DS _FAST CHARGE LI NE_DDR DDRB. bit.bit7

#define DS _FAST_ CHARGE LI NE PTB. bit.bit7

#define DS_CAP_GND PTD. bit.bit5

#define DS_CAP_GND DDR DDRD. bit.bit5

LEEEEEEErrrrnnn

/'l prototypes //
LEEEEEELEnnrnnn

void Del taSigma( void );
voi d Buil dDel taSi gma( void );
voi d Fast Charge( void );
#endi f
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[ PI R ext ern. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Motorola Infra Red Reference Design 11
/Il Filenane : extern.h /1
/1 Aut hor : jtravers 11
[/ Conpiler : Cosmic ANSI-C 11
/1 CPU :  68HC908JK1/3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
// extern data, /1
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 28/03/00 jt creation I

FILITILLLT LTI LTI LI LTI LTI LI LTI LIl I 1]
#i f ndef __EXTERN H_

#defi ne __ EXTERN H_

#i f ndef __DECLARED H_
#i ncl ude "decl ared. h"
#endi f

#i f ndef __A2D H_

#i ncl ude "a2d. h"

#endi f

#i f ndef _ JK13_JL3IO H_
#i ncl ude "jk13& 1 3. h"
#endi f

#i f ndef __DEFINE_H_

#i ncl ude "define. h"

#endi f
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PELELEEEEEEr i

/1 d obal

#i f def

#endi f

extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern

variables //
LHELEELErrrrrrirrrrrr

__PC_DEBUG_
extern @iny unsigned char
extern @iny

@i
@i
@i
@i
@i
@i
@i
@i
@i
@i
@i
@i
@i
@i
@i
@i
@i
@i

ny
ny
ny
ny
ny
ny
ny
ny
ny
ny
ny
ny
ny
ny
ny
ny
ny
ny

uni on uBI TS

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

char
char
char
char
char
char
short int
short int

uni on uUNSI GNED | NTEGER

vol atile
vol atile
vol atile
vol atile
vol atile
vol atile
vol atile
vol atile
vol atile

PELELELEEr i

/'l const

section //

TEEEEELrrrrrrrrrlr
extern @near
extern @near
extern @near
extern @near

#endi f

const struct

unsi gned char
uni on uBITS

unsi gned char
unsi gned char
unsi gned char
unsi gned short
unsi gned short
unsi gned short
unsi gned short

i nt
i nt
i nt
i nt

rs232_buffer[12]
rs232 _data

pir_buf fer[ Pl R_ BUFFER_SI ZE]
* @iny pir_buffer_ptr;

a2d_count;

MONI TOR_DATA[ 32]
MONI TOR_CPUSPD,

MONI TOR_CTRLBYT
MONI TOR_LADDR;

delta_signa_result_old

delta_signa_result
ir_buffer[8];

flagsi;
ir_byte_count;
ir_bit_count

i r_bl ock_l ength;
ir_start_tine;
ir_stop_tine;

i r_node;

detect | ed_count;

const union uUNSI GNED | NTEGER
const union uUNSI GNED | NTEGER
const union uUNSI GNED | NTEGER

sPI R_FLASH PARAMETERS pi r _par ans;

delta_sig_bit
delta_sig_event;
passwor d;
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[PIR flashprg.c]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Ccccccccce [/
Il AAAA TTTTTTTTTTTT EEE EEE cC cC I
Il AAAAAA TTTT EEEEE EEEEE cc cC I
Il AAAAAAAA TTTT EEEEE EEEEE cC cCc I
Il AAAA  AAAA TTTT EEE EEE cc cc I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCcccccee //
NN NN NN NN NN NNy
/'l AT El ectroni ¢ Enbedded Control Consultants 11
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham 11
/1l DH8 6BP 11
/1 Engl and I
Il I/
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 I
/1l email : enquiries@teecc.com /1
Il web . Wwww. at eecc. com 11
NN NN NN NN NNy
/1 Project : Mtorola Infra Red Reference Design 11
I/l Filename : flashnon.c 11
/1 Author : jtravers 11
/[l Compiler : Cosmic C 11
/1 CPU :  68HCI908JK1/ 3 I
PEEEEEEEELErrnirinll File Contents /1T TEIEIEIEIELEEE i rrriririrrnni
/1 Routine for FLASH programmi ng whilst in user node 11
FEEEEEEEEE il Update Information [//0 1111010 1HTHTETETETTTETTTTTTT
/1 Ed. Date Init’s Modification 11
e e T I
// 001 05/07/00 jt I nternal FLASH programm ng whil st in user node I
I removes the requirement for an external nenmory ic. [/
I The programming is invoked via the receipt of valid //
I IR comms data packet in function I
I "dat asort. c- >l RComsCheck()’ 11
Il I
I ram used : 11
11l $80 - $87 [ 8] not used in FLASH program process [/
I $88 - [ 1] control byte for nonitor romcalls //
I $89 - [ 1] cpu speed byte for nonitor rom I
I calls 11
11 $8a - $8b [ 2] last address for nonitor romcalls //
11 $8c - $ab [32] data bytes to be programmed into //
Il FLASH 11
11 $ac - $ff [84] not used for FLASH progranmi ng, 11
/1 stack usage will be required. 11
Il I/
11 Tot al 128 bytes 11
11 I
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I Once the programming is conplete the verify ledis [/
I lit for 0.25s and the programthen enters an endl ess//
I loop waiting for the internal watchdog to cause a //
I reset and 'nornal’ processing ensues. I
NN NN NN NN NNy
#i ncl ude "extern. h"

#i ncl ude "flashprg. h"

PELELEEEE i r i n i r i r bbb rrrrr

/1 This function is invoked due to the decoding of a valid | R conms packet I
[/ fromthe REMOTE (GP32) unit. 11
Il I
/[l Prior to this call interrupts have been turned off and the stack pointer 11

/1 reset (Oxff). The data that requires progranmng into flash nmenory has been//
/1 copied into the appropriate buffer by a call to 'AssignCurrent FLASHData()'.//

11 I
/1 This function calls the Mdtorola nonitor functions to performthe erase, /1
[/ program and verfiy of the flash nenory data. I
11 I
/1 Please consult Mtorola application note AN1831/D for full details of the //
/1 Motorola nonitor functions. I

NN NN NN NN NN NNy
voi d Progranfl ash( void )

{

unsi gned char ii;

FELEEETEE bbb rrrrrrd

Servi ceWat chDog() ; /1 defensive neasure I
FLBPR reg = Oxff; /1 no FLASH protection I
MONI TOR_CPUSPD = SPDSET; Il 1(MHz) * 4 == 4 11
MONI TOR_CTRLBYT = 0x00; /| page erase 11
MONI TOR_LADDR = FLASH DATA_END; // data stored @ $FBCO/DF (32 bytes) I
LED = 0; Il led off... I
LED DDR = 1; /1 ...and an out put /1
Il I/
_asm("l dhx #$fbc8"); /1 any address in the range $fbc0 - $fbff //
ERARNGE( ) ; I/l to erase FLASH page, Mdtorola nmonitor [/
/1 rom call 11
_asm("l dhx #$fbc0"); Il first address in HHX to wite to I
PRGRNGE( ) ; /1 program FLASH row, Mbtorola nonitor 11
/1 rom call 11
_asm("lda  #$ff"); /'l force ACC to non zero to ensure that 11
/'l newy read data is placed back in the //
// data array and not to the nonitor node //
/1 comm port. 11
_asm("l dhx #$fbc0"); Il first address in H: X to verify FLASH [/
RDVRRNE ) ; /'l progranm ng, Mdtorola monitor romcall //
Il I
if ( carry() ) Il carry bit set if verify is successful [/
/1 if so light led for 0.25s I
ii = 125; /!l load 0.25s counter /1
11 I/
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do { Il I
Servi ceWat chDog() ; I I

Il I

LED = 1; /!l led on /1

Il I

_asm("lda #4" ); /1 Fop*4 (1MHz) 11
_asm("ldx  #167"); /1 2000/ 12 I/
DELNUS() ; /1 2nms delay...Mtorola nonitor romcall [/

} while (--i1 ); /'l repeat 11

} Il I
11 I

LED = 0; Il led off I
while (1); /1 all done! wait for watchdog reset... I

NN NN
} I/ Prograntl ash()

[PIR: flashprh. h]
NN NN NN NN NNy

11 AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Ccccccccce [/
Il AAAA TTTTTTTTTTTT EEE EEE cc cc I
Il AAAAAA TTTT EEEEE EEEEE cc cC I
Il AAAAAAAA TTTT EEEEE EEEEE cC cc I/
Il AAAA  AAAA TTTT EEE EEE cc cCc I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCccccccee //
NN NN NN NN NNy
/1 AT El ectroni ¢ Enbedded Control Consultants 11
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham I
/1l DH8 6BP 11
/1 Engl and I
11 I
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 I
/1l email : enquiries@teecc.com /1
/1 web © www. at eecc. com I
NN NN NN NN NNy
/1 Project : Mtorola PIR Reference Design 11
/[l Filename : flashprg.h 11
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HCI908JK1/ 3 I
FEEEEEEEEEEErrnirirll File Contents [/ IEIETEIEIEIEIEEErErrrrrirrrrnni
/1 header file for 'flashprg.c’ I
FEEEEEEEEE il Update Information [/ 01111110 1HTTTETETETTTETTTTTTT
/[l Ed. Date Init’s Mdification I
e R R T T 11
// 001 05/07/00 jt creation I
NN NN NN NN NNy
#i f ndef __FLASHPRG H_

#def i ne __FLASHPRG H_
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NN NN NN NN NN NN
/! Fop * 4, here Fop == 1 (MHz) => 1*4 = 4, adjust as required //
NN NN NN NN NN NN
#def i ne SPDSET 4

NN NN NN NN
Il currently data size for FLASH programming is 32 bytes 9/10/00 //
NN NN NN NN
#def i ne DATA _SI ZE 32

FEEEEEEErrrr bbb rr bbb rrrrrr
/1 16 bytes of data ie $fbcO...$fbdf == $fbc0+32-1, adjust as required //
LEEEEEEErrr bbb rrrrrr
#def i ne FLASH DATA END Oxf bcO+DATA SI ZE- 1

THELEELEEE it rri i rrirlng
/1 synbol table entries used purely for addressing //
THELEELEEE i rrirlrg
extern @ear void GETBYTE( void ) @/ONI TOR ROM0 ; // Motorla nonitor romcall
extern @ear void RDVRRNG void ) @/ONI TOR ROMW3 ; // Motorla nonitor romcall
extern @ear void ERARNGE( void ) @/ONI TOR ROM6 ; // Motorla nonitor romcall
extern @ear void PRGRNGE( void ) @/ONI TOR ROW9 ; // Motorla nonitor romcall

extern @ear void DELNUS( void ) @/ONI TOR_ ROW12; // Motorla nonitor romcall
#def i ne LED PTD. bit.bit2
#def i ne LED DDR DDRD. bit.bit2

LEEEEEELErnrnnn

/'l prototypes //
LEEEEEELErnrnnn

voi d Progranfl ash( void );
#endi f

[PIR interrup.c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCccceecc  ceeeceeec /1
THLLEEEEEE i ririrriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/! DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
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/'l Fax : 0044 1207 693921 I
/] email : enquiries@teecc.com /1
Il web . wWwww. at eecc. com 11
NN NN NN NN NNy
/1 Project : Mtorola Infra Red Reference Design I
/[l Filename : interrup.c 11
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HCI908JK1/ 3 I
FEEEEEEEEEErrrnir il File Contents [/ TPTTTEIETEIEIEIE i niriririrrnni
/[l interrupt service routines 11
FELEEEEEEEE il Update Information [/ /1111011 THTHTETETETTTITTTTTTT
/1l Ed. Date Init’s Modification 11
I LR T TP I/
// 001 01/08/00 jt creation 11
NN NN NN NN NNy
#i ncl ude <string. h>

#i ncl ude "extern. h"

#i ncl ude "serial.h"

#i ncl ude "interrup.h"

NN NN NN NN NN NNy
/1 The tineroverflow interrupt provides us with a "main()’ routine time base. //
/1l The overflow value is set at ' TIMER ROLLOVER which is 10000us, 10ms. /1
NN NN NN NN NNy
@nterrupt void TI MEROVERFLOW void )

{
if ( TSC.bit.TOF & TSC.bit. TOE )
{
TSC. bit. TOF = 0; /1 clear interrupt flag
if ( flagsl.bit.ALARM EVENT ) /1 has an intruder been detected?
{
DETECT LED = 1; /'l led on
PEELEEEET i nrnni
/1 led on for 6s per intruder detect //
FEELEETEEEE i rrnrrn
if ( ++detect_led_count >= 600 ) // 600*10ms == 6s
{
DETECT_LED = 0; Il led off
flagsl. bit. ALARM EVENT = O; /1l reset
detect | ed _count = 0; /'l reset
}
}
el se
{
detect | ed _count = 0; /] reset, re-affirmation
}
flagsl.bit._10M5_MAI NLOCP = 1; /1 "main()’ loop synchroniser
}
} [/ TI MEROVERFLOW)
LT TP
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PELELEEEE i r i r b n bbb r i rrrr

/1 Timer channel O capture interrupt routine I
/1 This interrupt perforns the ir comms capturing. The inconing ir conms I
Il will look Iike: I
Il I
/1 Logic O level as seen by receiving PTD. 4: 11
R I
11 [ [ [ I
11 [ [ [ I
11 [ [ [ I
11 lf__ [ [ I
Il I
11 <-- 700us --><---700us --> 11
11 11
/1 Logic 1 level as seen by receiving PTD. 4: I
I e TR T I/
11 [ [ [ I/
11 [ [ [ I
11 [ [ [ 11
Il l{_ [ [ 11
11 11
11 <-- 700uUsS --><----------- 2100US --------mmm-mm e > I
11 I
/'l Leader pul se as seen by receiving PTD. 4: 11
R 11
11 [ [ [ I
11 [ [ [ 11
11 [ [ [ 11
11 l{_ [ [ I
11 I
I <--- 4B ---><--- 4mB ---> [NOTE: ns units here!] 11
Il 11
/1 The micro nmeasures the width of the +ve pulse to determne the 11
/1 bit value (or |eader pulse). 11
Il I

/1 When all expected IR data has been received 'flagsl.bit.CHECK | R DATA" is [/

[/l set. This allows the decoding of this data to occur in 'main()’

as part of //

/1 the normal programflow. Wen the ir buffer data has been checked then 11

/1 "ir_mode’ is then set to IR IDLE

11

PELELEEE i r i r bbb n bbb rrnr

@nterrupt void TI MERCHANNELO( void )
{

unsi gned short int time_diff;

if ( TSCO.bit.CHOF && TSCO. bit.CHOIE )

{
TSCO. bit. CHOF = 0; Il clear interrupt flag

if ( TSCO.bit.ELSOA && ! TSCO. bit.ELSOB ) // +ve edge event
{

ir_start_tine = TCHO; /1 tine stanp +ve edge
TSCO. bi t. ELSOA = 0;
TSCO. bit. ELSOB = 1; /'l -ve edge next
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}
el se /Il -ve edge event
{
ir_stop_time = TCHO; /[l tine stanmp -ve edge

FEEEEEEEE L rrrrrrrrrrri
[/ pulse width calculation //
FEEEEEEEE L rrrrrrrrrrri
if (ir_stop_tinme >= ir_start_tine )
{
time_diff = ir_stop_time - ir_start_tine;
}
else // rollover conpensation
{
time_diff = (TIMER_ROLLOVER - ir_start_tinme) + ir_stop_tinme;
}

NN NN NN
/1 1s this pulse an IR comms packet | eader START pul se (approx 4ns) //
NN NN NN NN

if ( tinme_diff > 3P5MS && tine_diff <= 4P5M8 && ir_node == IR_IDLE )
{
nmenset ( & r_buffer[ 0], O0x00, sizeof(ir_buffer) ); [/ clear buffer..
i r_byte_count = 0; /1 ...and ssociated
ir_bit_count = 0; /1l ...1IR comms build
ir_block_length = 0; [l ...variables
i r_node = | R_DATA;

else if ( ir_node == IR DATA )// nust be building the bit pattern..

{
PELEEEEEE bbb bbb rrrrrd

[/ is this pulse in the acceptable pulse width region //
NN NN NN NN
if ( time_diff >= MN_PULSE_WDTH && tinme_di ff <= MAX_ PULSE W DTH )

{
PEEEELEE i il
/1 has a '1'" arrived, if so set the "bit _count’ bit ie if //
/1 'bit_count’ is 3 then set bit3 of '"tenp etc I
LEEETEEE i i rrirlng
if (tine_diff >= _1 BITWDTH )

{

i
}
FEEEEEEE i irrrrns
/1 have we received a byte yet //

LEEEEEErE i rrrrrrns
if ( ++ir_bit_count >= 8)

r_buffer[ir_byte_count] |= (unsigned char)(0x01<<ir_bit_count)

{
ir_bit_count = 0; /1l reset for next count of 8
if ( 'ir_byte_count ) /1 == 0, first byte...block length byte
{
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}

}

TSCQO. bi t.
TSCQO. bi t.

}

NN NN
/1 total bytes expected is 'block_Ilength+2" [/
/1 2" for checksumhi and | o bytes I
NN
ir_block_length = (unsigned char) (ir_buffer[O0]

LELHELLEEErr i rrirlng

/1 buffer wite clanp //

FHLLELLEEE il

if ( ir_block_length > sizeof (ir_buffer) )
{
FHLEEEELrrrrrrrririrrinei
[/ corrupt data, abort //
FHLEEELErrrrrrrririrrinei

i r_node = | R_|I DLE;

TSQO. bi t. ELSOA = 1; Il +ve edge..
TSCQO. bit. ELSOB = 0; /1

return;

}

}

+ 2);

... hext

PEEEEEEEEE i bbb rrrnrg
/1 have we received the expected nunber of data bytes //
NN NN NN NN NN

if ( ++ir_byte_count >= ir_block_|ength )
{ FELEEETEEE i rinnn
ir_nmde = IR MAIN, // check data validity on /1
/[l return to 'main()’ incall to //
/1 1 RComms Check()’ 11
} LELEEEEEE i rinin
} [l "if ( ++ir_bit_count >= 8 )’
[ if (tinme_diff >> MN_.. & tine_diff <= MAX .. )’
/[l "else if ( ir_nmode == | R_ DATA )’
ELSOA 1; [/ +ve edge...
ELSOB 0; /1 ... hext

/1 -ve edge interupt

} /1 TI MERCHANNELO()
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[PIR interrup.h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
[/ Filename : interrup.h 11
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 header file for interrup.c 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 01/08/00 jt creation I

FILITILLLT LTI LTI LI LTI LTI LI LTI LIl I 1]
#i f ndef I NTERRUP_H_

#def i ne __INTERRUP_H_

LEEEEEELErrrnnn
/'l prototypes //
LEEEEEEEErnrnnn
@nterrupt void TI MERCHANNELO( void );
@nterrupt void TI MEROVERFLOW void );

#endi f
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[PIR ireg.s]

;| NTEGER EXTENSI ON

; Copyright (c) 1995 by COSM C Sof t war e
switch . ubsct
xdef c_reg

c_reg:
ds.b 1

end

[PIR k. |kf]
A o B A R B B
# LI NKER COMVAND FI LE FOR MOTOROLA HC908JKL/3/JL3 #
# Pl R REFERENCE DESI GN #
# ATEECC July 2000 #
A o B A A B

BHBHHHHBHBH

# synbol s #

BHBHHHHBHBH

+def __menory=@ bss # synbol used by startup

+def _ stack=0x00f f # stack pointer value for 'crts.s’

HUHBHBHHHHBH A R BB

# MC68HC908JK1/ JK3 sel ection #
# #
# JK1: #
# ROM START=0xf 600, ROM S| ZE=1536 #
# #
# JK3/JL3: #
# ROM START=0xec00, ROM Sl ZE=4096 #

HHAH HHAH HHIHH A R A R A R AR AR
+def ROM START=0xec00
+def ROM_ S| ZE=4096

BHAHHBHAHBHHBH
# CONST DATA #
BHAHHBHAHBHHBH
# -b [b]egi nning address of segment
# -n [n] ame of segnent
# -m[nmax size (bytes) of segnent
+seg .const -b OxfbcO -n Const FLASH -m 64 HHHBHHHHHH BT T R
# 64 bytes is nmin erase block #
# size #
# WE USE THE LAST 64 BYTE BLOCK#
# IN THE FLASH MEMORY AREA #
HBHBHHHHBHBHHHHBHBHB R R
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HHBHAHHHHHHH Y
# PAGEO RAM #
HHBHAHHHHHHHH

HUHHHBHHHHHHH B R B R HHHH R B R BB B
# run tine data allocation #

BHERHH AT HH AT RE R R HBHBHHHHBHBHHHHRHBHBHH BH R R
+seg . ubsct -b 0x0080 -n TinyRam -m 128 # Cccupi es $080- $00f f (PAGEO). #
ireg.o # This ensures that the Cosmic #
# variables '"c_reg’ #
Ireg.o # and 'c_lreg’ are positioned #
# at the beginning of ramthis #
# segnment, ensuring that during#
# any mencpy operations they do#
# not get overwitten with #
# copi ed dat a. #
# #
data.o # NOTE: user global data here #

BHEHAHHHH AR R H R

HHHBHBHHBHBHBHABHBHHHH B HBHHHH BB R B H AR AR R B
This segment is for PIR FLASH paraneter progranmnm ng. #
The variables from’'data.o’ and 'not_data.o’ wll
overlap, that is ok since the variables occupying
the sanme address will not be active at the sane
time. See 'datasort.c->AssignCurrent FLASHDat a()’
for nore information.

The Modtorol a nonitor routines expect their
vari abl es/data to be at known addresses.

Notice the '-v' switch, it tells the |inker
not to report overlap errors for this segment
HHHBHBHHBHEHBHHBHBHHHH BB R R R R B

+seg .ubsct -b 0x88 -v -n MONI TOR _RAM -m 128-8 ######H#HHHAHHHHHHHIHHH AT

HoHOH H H O HH HHHH
HoH H H H R H H H H

non_data. o # '8 since this segnment#
# starts at $0088 and #
# not $0080 #

HAHH R AR AR R AR AR
HtHH R R R AR R R R AR AR R
# FLASH nmenory for user code #
HitHH R AR AR R R AR AR
+seg .text -b ROM START -n User FLASH - m ROM S| ZE- 64
HAHHH R R AR R R AR AR R
# MCB68HCO08JK/ L3 user code
# start address
# 64 for const FLASH
# variabl es, see ' Const FLASH
# segnent
HAHHH R R AR R R AR AR R

HOH H H R
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BHHHHHHBHBHHHHBHBHHBHBHHHB BB HHBHBH
# const area for switch junp tables #

HEHBHAHHHHHHH R R H B HR R R#

+seg .const -a User FLASH # '-a append section to

# previous

HHHHHBH B R R R

#
#

HHHHHBH B R R R R

BHEHHAH RS R #
# user object files #
BHEHHAH R R R #

crts.o # Cosm c supplied startup routine

a2d. o # a2d initialiselread

anal yse. o # data buffer scan routine, buffer contains PIR a2d val ues

datasort.o # data intergity and decode

del ay. o # inline accurate delay routine

deltasig.o # alternative pir 'event’ routines using using delta-signa
# al gorithm

flashprg.o # flash programm ng

interrup.o # interrupt service routines

nmai n. o # main()

serial.o # RS232 debug (send) and IR comrs routines

startup.o # mcro initilisation ie i/fo, ramclear, tiner initialisation

BHHHHHHBHBHHH AR HBBH T

# Cosmic libraries #

BHHHHHHBHBHHH AR HABH T

c:/cosmc/cx08/1ib/libi.h08
c:/cosmc/cx08/1ib/libmh08

i
# Vectors #
R

+seg .const -b Oxffde -n Vectors -m 34

vectors.o
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[PIR | k13& | 3. h]
R

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola HCO8 Infra Red Reference Design 11
/1 Filename : JK13&JL3.H /1
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 Conpiler Register Definitions For MC68HCO8JK1/JK3/JL3 Mdtorol a 11
/1 8 bit microcontrollers /1
FEEEEELEErrrrr il Update Information [/ 100000 TTTTTEEIITTTTEETTTTEET]
/1 Ed. Date Init’s Mbdification /1
R I I I /1
// 001 28/03/00 jt creation 11

PILITILLLT LTI LTI LI LTI LTI LTI LI LTIl I Il 111
#i f ndef __DECLARED H_

#i ncl ude "decl ared. h"
#endi f

#i f ndef __JK13 JL3IO H_
#defi ne __JK13 JL3IO H_

LEEEEEELErnrnirrnr
/1 CPU Registers //
LELEEEEEErrrrnrnt

@iny volatile union uBITS PTA @x00;
@iny volatile union uBITS PTB @x01;
@iny volatile union uBITS PTD @x03;
@iny volatile union uBITS DDRA @x04;
@iny volatile union uBITS DDRB @x05;
@iny volatile union uBITS DDRD @x07;
@iny volatile union uBITS PDCR @x0A;
@iny volatile union uBITS PTAPUE @x0D;
@iny volatile union uBITS KBSCR @x1A;
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@iny volatile union uBITS KBI ER @x1B
@iny volatile union uBITS | NTSCR @x1D;
@iny volatile union uBITS CONFI &2 @x1E
@iny volatile union uBITS CONFI GL @x1F
@iny volatile union uBITS TSC @x20
@iny volatile union uBITS TCNTH @x21;
@iny volatile unsigned short int TCNT @x21;
@iny volatile union uBITS TCNTL @x22
@iny volatile union uBITS TMODH @x23;
@iny volatile unsigned short int TMOD @x23
@iny volatile union uBITS TMODL @x24;
@iny volatile union uBITS TSCO @x25
@iny volatile union uBITS TCHOH @x26
@iny volatile unsigned short int TCHO @x26;
@iny volatile union uBITS TCHOL @x27
@iny volatile union uBITS TSC1 @x28
@iny volatile union uBITS TCH1H @x29
@iny volatile unsigned short int TCH1L @x29;
@iny volatile union uBITS TCHLL @x2A;
@iny volatile union uBITS ADSCR @x3C;
@iny volatile union uBITS ADR @x3D;
@iny volatile union uBITS ADI CLK @x3E
@ear volatile union uBITS BSR @xFEOO
@ear volatile union uBITS RSR @xFEO1
@ear volatile union uBITS BFCR @xFEO3
@ear volatile union uBITS | NT1 @xFE04
@ear volatile union uBITS | NT2 @xFEOS5
@ear volatile union uBITS | NT3 @xFEO6
@ear volatile union uBITS FLCR @xFEOS8
@ear volatile union uBITS FLBPR @xFEO9
@ear volatile union uBITS BRKH @xFEQC
@ear volatile unsigned short int BRK @xFEQC
@ear volatile union uBITS BRKL @xFEOD
@ear volatile union uBITS BRKSCR @xFEQE
@ear volatile union uBITS COPCTL @xFFFF

PEEEEEEEEEE bbb r bbb rrrrrrrg
// access to the HCO8 condition code reg : carry flag //
NN NN NN NN
@ui ltin unsigned char carry( void );

HEEErrrrty

Il INT1 [/

HEHrrrrrr

#define |I|F1 bit2
#define |F3 bit4
#define |F4 bit5
#define |IF5 bit6
RNy

Il INT2 [/

NNy

#define |[|F14 bit7
Designer Reference Manual Passive Infrared (PIR) Unit

152 PIR Source Code Files MOTOROLA



11rrrrnty
/1 INT3 [/
1Hrrrrrry
#define |F15

[Hrrrrrrrrrl
[l TSCreg I/
[Hrrrrrrrrl
#defi ne PSO
#defi ne PS1
#defi ne PS2
#define TRST
#defi ne TSTOP
#define TAOE
#define TOF

1Hrrrrrrrrrlng
[l TSCO reg //
1Hrrrrrrrrrln
#defi ne CHOMAX
#defi ne TOVO
#defi ne ELSOA
#defi ne ELSOB
#defi ne MSOA
#defi ne MSOB
#define CHOIE
#defi ne CHOF

1Hrrrrrrrrrln
[l TSC1 reg //
HHrrrrrrrrrlng
#def i ne CHLMAX
#define TOV1

#defi ne ELS1A
#defi ne ELS1B
#defi ne MB1A

#define CHLIE
#defi ne CHLF

LHELEELEErr i rrirrrnty
/1 A2D status & control
LHELEELEErr i rrirrrnty

#define CHO
#define CHl
#defi ne CH2
#define CH3
#define CH4
#defi ne ADCO
#define Al EN
#defi ne COCO

bito

bito
bitl
bit2
bit4
bit5
bit6
bit7

bito
bitl
bit2
bit3
bit4
bit5
bit6
bit7

bito
bitl
bit2
bit3
bit4
bit6
bit7

bito
bitl
bit2
bit3
bit4
bit5
bit6
bit7
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LEEEEEEEErrrrnrrirrrrns
/1 A2D i nput
LEEEEEEEr i irrrrnr

#defi ne ADI VO
#define AD V1
#defi ne AD V2

clock reg //

bits
bit6
bit7

PELEEELEEr g

/1 FLASH control

11

FELELELEEn it

#def i
#def i
#def i
#def i

LHELEELErrrrrr i rr i rrirrn
/1 KEYBOARD st at us/ contr ol
LHEEEELErrr i rrirrr

#def i
#def i
#def i
#def i

PELELELEr i inrirrr

ne
ne
ne
ne

ne
ne
ne
ne

PGM
ERASE
MASS
HVEN

MODEK
| MASKK
ACKK
KEYF

bito
bitl
bit2
bit3

bito
bitl
bit2
bit3

/1 KEYBOARD i nt errupt

PELELEE i irnn

#def i
#def i
#def i
#def i
#def i
#def i
#def i

THELEEEEEE i rirrirlr
ROM Code Start Address //
LHELEELEEE i rirrirlr

/1 Nbnitor

#def i

ne
ne
ne
ne
ne
ne
ne

ne

#endi f

KBI EO
KBI E1
KBI E2
KBI E3
KBI E4
KBI E5
KBI E6

bito
bitl
bit2
bit3
bit4
bit5
bit6

MONI TOR_ROM

[PIR 1ink08. bat]

@cho of f

c:\cosm c\cx08\cl nk
c:\cosm c\cx08\ chex
c:\cosm c\cx08\cl abs -I

-v -mjk.inf
-fm-o0 pir.s19 pir.h08
-v pir.ho8

-e jk.err -o pir.h08 jk.IKkf
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[PIR I reg.s]

; LONG FLOAT ACCUMULATOR

; Copyright (c) 1995 by COSM C Sof t war e
switch . ubsct
xdef c_lreg

c_lreg:

ds.b 4
end

[ PI R mai n. c]

NN NN NN NN NNy
Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Ccccccccce [/
Il AAAA TTTTTTTTTTTT EEE EEE cc cc I
Il AAAAAA TTTT EEEEE EEEEE cc cC I
Il AAAAAAAA TTTT EEEEE EEEEE cC cC I
Il AAAA  AAAA TTTT EEE EEE cC cc I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCccccccee //
NN NN NN NN NNy
/1 AT El ectroni ¢ Enbedded Control Consultants 11
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Co. Durham I
/1l DH8 6BP I
/1 Engl and I
11 I
/1 Tel ephone: 0044 1207 693920 11
/'l Fax : 0044 1207 693921 I
/1l email : enquiries@teecc.com /1
Il web © www. at eecc. com 11
NN NN NN NN N NNy
/1 Project : Mtorola Infra Red Reference Design 11
/[l Filename : min.c 11
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/Il CPU :  68HC908JK1/ 3 I
FEEEEEEEELErrnirinll File Contents [/ TEIEIEIEIEIEIEr i niriririrrnni
[/ "main routine 11
FEEEEEEEELE il Update Information [/ /11111101 ETETETTTETETETTT
[/  Ed. Date Init’s Mdification I
L E T T I/
// 001 28/03/00 jt creation I
Il 11
11 21/10/00 jt | nproved anal ogue buffer detection algorithm I
11 reduced buffer size to 8. Now send buffer size to 11
I remote unit, so trigger size check can be perforned.//
Il v1i.0 11
Il THI'S CODE SENT TO MOTORLA ON 22/11/00, FIRST RELEASE/ /
Il Checksum : $2F13E 11
I 23/01/01 jt I nproved ir coms robustness with changes in 11
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/1 "interrup.c->TI MERCHANNELO' . C anped the mn Delta //
I Sigma resolution to 10 bits, due to system| eakage .//
11 Checksum : $2F9BA 11
I 07/02/01 jt Default pir parameters changed to: I
/1 "trigger_count’ == 11
/1 "difference_band’ == 6 /1
/1 "mai n_| oop_count’ == 10 /1
11 vi. 1 I
11 SECOND RELEASE TO MOTOROLA I
Il Checksum : $2F20C 11
NN NN NN NN NNy
#i ncl ude "extern. h"

#i ncl ude "startup. h"

#i ncl ude "datasort.h"

#i ncl ude "del tasig.h"

NNy,

[l main() //
LEEErrrrrnn
void mai n( void )
{

unsi gned char ii;

M croStartUp();
while( 1)

{
RN NNy
/1 use anal ogue/ op anp detect algorithn? //
FOLEELEEE i inrnn
if ( MODE_SELECT_PIN )
{
Servi ceWat chDog() ;
A2DCheck(); /1 intruder detect check

while ( !'flagsl.bit._10MS MAINLOOP ); // main() loop sync
flagsl.bit._10MS_MAI NLOOP = O;

I RConms Check() ; /'l check for received ir comms packets
}
el se
NN NN NN
/1 use delta-sigm novement detect al gorithm//
NN NN
{
Servi ceVWat chDog() ;
Del t aSi gma(); /1 intruder detect check
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NN NN NN
/1 an appreciable tine here (100ns) to service any incomng IR //
[/ comms, response can be slightly sluggish due to long "SEI()’ //

/1 within 'DeltaSigm()’. /1
THTEEEEE i rirriririrnti
for (ii =0; ii <10; ii++)

{

Servi ceWat chDog() ;

while ( !flagsl.bit._10M5 MAINLOOP ); // main() |oop sync
flagsl.bit._10M5_MAI NLOOP = O0;

I RComms Check() ; /'l check for received ir conms packets
}
}
ReAffirnDDR(); // data direction re-affirmation
}
} /1 main()
[ = = = e e e e iiiiaon
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[ PI R make08. bat ]
@cho of f

rem [T
rem/ assenble Cosnmic files //
rem [T
c:\cosm c\cx08\ ca6808 crts.s
c:\cosm c\cx08\ca6808 ireg.s
c:\cosm c\cx08\ca6808 Ireg.s

remd [T rrrr
rem/ conpile all source files //
remd [T EE iy
call cc a2d

call cc analyse

call cc data

call cc datasort

call cc del ay

call cc deltasig

call cc flashprg

call cc interrup

call cc main

call cc non_data

call cc serial

call cc startup

call cc vectors

vem [T
rem/ link the object files //
rem [T
call Iink08

remd [T rrrnd
rem/ deleting relative listings //
remd [T rrrny
del *.Is

rem [T
rem/ list any error files //
rem [T
dir *.err
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[ PI R mon_dat a. c]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE CcC cC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAA  AAAA TTTT EEE EEE CcC CcC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCCccceec  ceeeceeec /1
THLELEEEEE i i rirririrtinsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1l
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and /1
/1 /1
[/ Tel ephone: 0044 1207 693920 /1
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1l
THLEPEEEEE i rr i rriiirirly
/1 Project : Mtorola Infra Red Reference Design /1
/!l  Filename : non_data.c /1
/1 Author : jtravers /1
[/ Compiler : Cosnmic ANSI-C /1
/1 CPU : MC68HC908JK1/ 3 /1
THLEEEEEErrrrrrrirrll File Contents [/ 1100 E0ELHE LT EEEEEr i irnriiirtrnl
/1 rnonitor romfunction data /1
LEEELEEEErrrrr il Update Information [/ 000001 TTEE0IEEEEnnnnng
/1 Ed. Date Init’s Mbdification /1
A B e /1
// 001 09/10/00 jt creation /1

PELEEEEEE i r bbb bbb i rrr g

[HEEEEErrrrrririrrrrl
/1 dobal variables //
LHEEEELrrrrrrrrirrrrl

@iny unsigned char MONI TOR_DATA[ 32] ; /1 $008c NOTE1

@iny unsigned short int MONI TOR_LADDR; /1 $008a NOTE1

@iny unsigned char MONI TOR_CPUSPD, /1 $0089 NOTE1

@iny unsigned char MONI TOR_CTRLBYT,; /1 $0088 NOTE1

PECLEEEEEEE i bbb e
/1 NOTEZ1: I
I/ These vari abl es nust be assigned to previously known addresses by the /1
/1 linker. The Mdtorola nonitor romfunctions expect themto be at those /1
/'l addresses. 11
11 I
[/ MOTOROLA_CTRLBYT @x0088 when bit6 is set nmass erase el se page erase... [/
I ...used by Mtorola erase routine /1
// MOTOROLA CPUSPD  @x0089 == 4 (Fop*4, here 4MHZ resonator =>Fop==1MHz)...//
I ...used by Mtorola delay routine /1
/1 MOTOROLA LADDR @x008a $8a and $8b 'l ast address’ for Modtorol a /1
I progranmm ng and erasing routines /1
/1 MOTOROLA DATA[] @x008c data to be programmed into a FLASH row /1

PELELEEEEE b r i r bbb bbb g
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[PIR serial.c]
NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
/! Filename : serial.c /1
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 RS232 routines /1
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 12/05/00 jt creation I
THEELEEEE i i rirriririinsi
#i ncl ude "extern. h"

#i ncl ude "serial.h"

#i f def __PC DEBUG_ [/l are pc comms for debug required

THELEEEEEE i ririririnni
/1 This function sends it’'s function parameter out on the TX pin in RS232 I
/1l format at 38400 bit rate. The data format is : /1
/1 /1
/1 1 START - 8 DATA - 1 STOP - NCPARI TY /1
/1 /1
// argument : data to send I
/1l returns : none /1

NN NN NN NN NNy
voi d Send_RS232_Byt e( unsi gned char send_data )
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{
rs232_dat a. byt

e = send_dat a;

PIR Source Code Files

PELEEEEEEE bbb bbb r i rrrrrrd

/1 using gl obal

/1l for the bit

11

| ocal

"send_

assi gnnent

as the conpiled code //

set/clear is smaller than using //

dat a’

I

PELEEEEEE bbb r bbb rrrrrd

LHEEEEEEEr i ririrriry
/1l re-affirmdata direction //
LHEEEEEEEr i rririrrirl
RS232_TX DDR = 1;

LELELErrrrrrrr
/'l START bit //
LELEEErrrrrry

RS232_TX = 0;
Del ayBit Ti me()

PELELEEEE bbb rn
bit by bit //
PELELELE i rrnd

/1 xmt byte,

i f(rs232_data.
el se
i f(rs232_data.
el se
i f(rs232_data.
el se
i f(rs232_data.
el se
i f(rs232_data.
el se
i f(rs232_data.
el se
i f(rs232_data.
el se
i f(rs232_data.
el se

bit. bit0)
bit.bit1)
bit.bit2)
bit. bit3)
bit. bit4)
bit.bit5)
bit. bi t 6)

bit.bit7)

{RS232_TX = 1; DelayH BitTinme();}
{RS232_TX = 0; DelayBitTine(); }
{RS232_TX = 1;DelayH BitTinme();}
{RS232_TX = 0; DelayBitTine(); }
{RS232_TX = 1; DelayH BitTinme();}
{RS232_TX = 0; DelayBitTine(); }
{RS232_TX = 1; DelayH BitTinme();}
{RS232_TX = 0; DelayBitTine(); }
{RS232_TX = 1; DelayH BitTinme();}
{RS232_TX = 0; DelayBitTine(); }
{RS232_TX = 1; DelayH BitTinme();}
{RS232_TX = 0; DelayBitTine(); }
{RS232_TX = 1; DelayH BitTinme();}
{RS232_TX = 0; DelayBitTine(); }
{RS232_TX = 1; DelayH BitTinme();}
{RS232_TX = 0; Del ayBi t Ti ne();

LEEEEEELrrnnn

[l STOP bit //
LEEEEEELrrnnn
RS232_TX = 1;

Del ayBit Ti me();

} I/ Send_RS232_Byte()

Passive Infrared (PIR) Unit

NNy
[/ if last bit is a 0 need to pad width out here //
/[l to be the same as '"if (rs232_data.bit.bitX)’ [/
/1 which is [5] bus cycles I
FEEEEEEEE i rinnn
;\bp();l\lop();l\lop();NOp();NOp();
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PILTITETEII T I il il i i i i i i i i i i i il iiiiiiiiiiiififi
/1 38400 bit rate STOP/ START and LO bit tine /1
PILIITETEII T Il il il i i i i i i i i i i il iiiiiiiiiiiiiisi
void Del ayBitTinme( void )

{

Nop() ; Nop(); Nop(); Nop(); Nop(); Nop(); Nop(); Nop(); Nop();

} /1 DelayBitTine()

THELLETEEE i ririrriririnsi
/1 38400 bit rate "H' bit tine /1
THELLELEEE i rirriririnsi
void Del ayH Bit Ti me( void )

{

Nop( ) ; Nop(); Nop() ; Nop(); Nop(); Nop();

} /1 DelayHi BitTinme()

NN NN NN NN NNy
/1 This function transmits a serial buffer contents at 38400 bit rate using:- //
/1 1 start - 8 data - 1 stop and no parity. I
11 I
/! The block title is dervived froman 'enuni statenent, see 'serail.h’. The //
/1 "block title' function argunent serves only to identify to the recipient 11
/1 what type of data it is. The 'block_|l ength’ function argunent denotes how //
/1 many bytes of data there are, this is immediatly incremented by 2 to I
/1 reflect the 'block_title and 'block_|ength” bytes. Prior to transmssion [/
/1 "block_|ength’ is again incremented by 2 to reflect the 16 bit checksum 11

/1 hi:lo bytes. I
11 11
/1 COWS PACKET STRUCTURE 11
|| ====================== !/
/1 rs232_buffer[0] == bl ock length byte I
/1 rs232_buffer[1] == block title byte I
/1 rs232_buffer[2] == data byte 1 I
/1 rs232_buffer[n] == data byte 'n’ I
/1 rs232_buffer[n+l] == hi byte checksum 11
/1 rs232_buffer[n+2] == | obyte checksum 11
Il I
/1 Block length is the nunmber of bytes in the block, EXCLUDI NG the checksum [/
/1l Checksumis the 16 bit total of the block, EXCLUD NG the checksum /1
Il I
/1 The pc programwill trigger when it receives: 11
/1 "ATEECC\ x07\ xf 0" or "ATEECC\x09\xf1" these correspond to anal ogue and 11
/1 Delta Sigm data packets respectively. 11
/1 The "ATEECC' preanbl e was used to make the trigger string unique. It is 11
/1 possible that "\x07\xf0" and "\x09\xf1" could be contained in the 11
// data bytes as well as at the 'block_|length’ and 'block_title |ocations. 11
/1 This could potentailly cause problens, | took no chances and used the 11
[l preanble 11
Il I
/1 argurment : block title and bl ock length for buffer assignnent 11
/'l returns : none 11

PELEEEE i r i r bbb r bbb i rrrr
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voi d Send_RS232_CommsPacket ( unsi gned char bl ock_title,
unsi gned char bl ock_length )
{
uni on UUNSI GNED | NTEGER checksum
unsi gned char i

NN NN NN NN

/1 insert the element values into the 'rs232_buffer’ array //
NN NN NN NNy

bl ock_I| ength += 2; |/ block_|l ength+block title bytes ==
rs232_buffer [ BLOCK_LENGTH] bl ock_I engt h;

rs232_buffer[ BLOCK_TI TLE ] block title;

FELEEEEEE i ininin
Il calculate the packet checksum//
FELEEEEEEr i inining
checksum _16bit = O;

for (ii =0; ii < block_length; ii++)
{
checksum _16bit += rs232 buffer[ii];
}

FEELEEEEE i ninnn
/1 append checksumto 'rs232_buffer[]’ //
LEEEEEEE i ninnn
rs232_buffer[block_length ] = checksum _8bit. hibyte;
rs232_buffer[bl ock_| ength+1] = checksum _8bit.| obyte;

LEEEEEELrrnn
/1 preanble //
LEEEEEELErnnn
Send_RS232_Byte( 'A )
Send_RS232_Byte( 'T )
Send_RS232_Byte( 'E );
Send_RS232_Byte( 'E )
Send_RS232_Byte( 'C )
Send_RS232_Byte( 'C )

NN NN NN
/1 the conplete block consista of:- I
/1 block length + block title + n*data + checksum hi + checksumlo //
/1 The nunber of bytes that we have to transmit is block_length + 2 //
NN NN NN
bl ock_l ength += 2;

FEEEEEEEEr i
/'l send packet out on TX //
PEEEEEEEEr i rrrnn

for (ii =0; ii < block_length; ii++)
{
Send_RS232_Byte( rs232_buffer[ii] );
}
} I/ Send_RS232_CommsPacket ()
e
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#endi f

/'l IR coms. ..

PELELEEEE i r i n bbb r i rrrr

/1 This function transmits it's function argunent out on the TX pin I
[/ Argunent : data byte to send I
/'l Returns : none 11

NN NN NN NN NN NNy
void Send_| R Byte( unsigned char data )

{

unsi gned char ii;

LEEErrrrrrnrnn

/Il data byte //

LErrrrrrrrrrrs

for (i1 =0; ii <8; ii++)
{

data >>= 1;

if ( carry() ) Send_1();

el se Send_0() ;
}
} I/ Send_I R Byte()

PELEEEEE i r i r bbb r bbb rrrr

/1 This functions transnits an ir data packet. The data is organised as: I
Il I
[l ir_buffer[O0] == bl ock | ength byte 11
[l ir_buffer[1] == block title byte I
[l ir_buffer[2] == data bhyte 1 11
[l ir_buffer[n] == data byte 'n’ I
[l ir_buffer[n+l] == hi byte checksum 11
[l ir_buffer[n+2] == | obyte checksum 11
11 I
/1 Block length is the nunber of bytes in I
/1 the block, EXCLUDI NG the checksum /1
11 11
/'l Checksumis the 16 bit total of the 11
/1 block, EXCLUDI NG the checksum /1
Il 11
/1 The checksumis calculated prior to the and the checksum bytes are 11
/1 appended to the transm ssion packet. 11
Il I
[/ argunments : block title and block length for transm ssion buffer 11
/'l returns © none 11

NN NN NN NN NNy
voi d Send_| R_CommsPacket ( unsi gned char block_title, unsigned char block_| ength)

{
uni on UuUNSI GNED | NTEGER checksum

unsi gned char i
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TSCO. bit. CHOI E

NN NN NN
=0; // disable timer0 capture interrupt else we will //
// detect the comms we're about to transmit! I
NN NN NN

PIR Source Code Files

LHEELEEErr i rririrriry
/1l re-affirmdata direction //
LHEEEEEEEr i rririrrirl
IR TX DDR = 1;

NN NN NN NN NN
Il insert the element values into the '"ir_buffer’ array //
NN NN NN NN NN

bl ock_I| ength += 2; /1 block_|length+bl ock_title byes == 2

bl ock_I engt h;
bl ock title;

i r_buffer[ BLOCK_LENGTH]
i r_buffer[ BLOCK_TI TLE ]

PELELEEEE i ininin
/1 calculate the packet checksum//
FELEEEEEE i inining
checksum _16bit = O;

for (ii =0; ii < block_length; ii++)
{
checksum _16bit += ir_buffer[ii];
}

PECLEEEEEEE b irirrnni
/1 append checksumto "ir_buffer’ //
LELLEEEEEEE b rirrnn
ir_buffer[block_length ] = checksum _8bit. hibyte;
ir_buffer[block_| ength+l] = checksum _8bit. | obyte;

NN NN NN NN

/1 the conplete block consista of:-

/1 block length + block title + n*data + checksum hi + checksum o
/1 The nunber of bytes that we have to transmit is block_length + 2 //
NN NN NN

bl ock_l ength += 2;

LELEEEEEEr i rninrnn
/1 4nms synchronising pulse //
LELEEEEEEr i ininnnn
StartPul se();

LEEEEEEEEEr b irrrnni
/'l send packet out on IR TX //
LEELEEEEEEr b irrrnni
for (ii =0; ii < block_length; ii++)

{
Send_I R Byte( ir_buffer[ii] );
}
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St opPul se() ;

if ( TSCO.bit.CHOF )

{
TSCO. bit. CHOF = 0; [/ clear interrupt flag if set whilst interrupt disabled

}

TSCO. bit.CHOI E = 1; /'l IR detect tinmerO capture interrupt back on
} 1/ Send_I R_ComrsPacket ()

PELELEEEE i r i i r bbb i rrrr

[/l Logic O as transnitted by the IR TX pin: 11
I I
Il [ 7101010 [ 11
11 | /1 38kHz //1] [ I/
11 [ 7101010 [ I
11 [ [ [ I
Il I
11 <-- 700us --><-- 700us --> 11
11 I
/1 Logic level as seen by receiving pin: I
M e I
11 [ [ [ I/
11 [ [ [ I
11 [ [ [ I
11 l{_ [ [ 11
11 11
11 <-- 700us --><---700us --> I
11 I

[/l The micro neasures the width of the +ve pulse to determine the bit value. [/
NN NN NN NN NNy
void Send_0O( void )
{
_38KHzBur st OnTi me(_700US) ;
38KHzBur st O f Ti me(_700US) ;

/'l Send_0()

~ |
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PELELELE i r i r b n bbb r i rrrr

I/l Logic 1 as transnitted by the IR TX pin: I
Il I
I I
Il [ 7101010 [ I
Il | /1 38kHz ///] [ I
Il [ 101010 [ I/
Il [ [ [ I
Il I
I <-- 700uUS --><----------- 2100US --------mmmmmm e > 11
Il I
/1 Logic level as seen by receiving pin: I
I e R TR T I/
Il [ [ [ I
Il [ [ [ I
Il [ [ [ I
11 lf__ [ [ I
Il I
I <-- 700uUsS --><----------- 2100US --------mmmmmmmmaa o > 11
11 I/

[/l The micro neasures the width of the +ve pulse to determine the bit value. [/
NN NN NN NN NNy
void Send_1( void )
{
_38KHzBur st OnTi ne(_700US); [/ 27*26us approx 700us
38KHzBur st OF f Ti me(_2100US); // 81(3*27)*26us approx 2.1ms

/1 Send_1()

~ =

PELELEEEE i r i r bbb bbb rrrr

/1 The | eader pul se as transnmitted by the IR TX pin: I
Il I
I I
Il [ 7101010 [ I
Il | /1 38kHz //1] [ 11
11 [ 7101010 [ 11
Il [ [ [ I/
11 I
Il <--- 4nB ---><--- 4nB ---> I
11 11
/1 Above | eader pul se as seen by receiving pin: 11
R I
Il [ [ [ 11
Il [ [ [ I
Il [ [ [ I
Il l{_ [ [ I
Il I
Il <--- 4nB ---><--- 4npB ---> I
Il 11
/'l The receiving micro neasures the width of the +ve pulse to deternmine the 11
/'l bit value. 11

NN NN NN NN NNy
void StartPul se( void )

{
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_38KHzBur st OnTi ne(_4000US) ;
38KHzBur st O f Ti me(_4000US) ;

~ =

NN NN NN NN NNy
NN NN NN NN NN NNy
void StopPul se( void )

{
38KHzBur st OnTi me(_700US) ; [l 27*26us approx 700us

~ |

PELELELEEE i r bbb r bbb i rrrr

/1 This function produces count*26us pul ses with 50% nark space ratio ie 11
/1 13us high and 13us | ow. 11
11 I
/1 At 1MHz, 13us == 13 bus cycles /1
/[l We use 'nop’ to give us the timng we require. 11
11 I
/1 The nunber of nops is less for the lowtime as we include the do/while 11
[/l cycle count in it’'s tinmng. I
11 I
/1 The total function cycle count is count*26 + 13 (for stack/wdg and return) //
/1 Note: above cycle count excludes the 'call’ cycles. 11

NN NN NN NN NN NNy
voi d _38KHzBurst OnTi ne( unsi gned char count )

{
Servi ceWat chDog() ;

do {
IILTTIIIIITTT]
[l start hi [/
IILTTIIIIITT]
IR TX = 1;
Nop() ; Nop(); Nop(); Nop() ; Nop(); Nop(); Nop(); Nop(); Nop();

RNy

/'l now low //

RNy

IR TX = 0;

Nop() ; Nop(); Nop();

} while ( --count );
} 1/ _38KHzBur st OnTi me()
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PELELELE i r i r b n bbb r i rrrr

/1 This function produces a count*26us timng del ay I
Il I
/[l At 1MHz bus, 26us == 26 bus cycles /1
/1 We use 'nop’ to give us the timng we require. /1
Il I
/1 The total function cycle count is count*26 + 13 (for stack/wdg and return) //
/1 Note: above cycle count excludes the 'call’ cycles. 11

NN NN NN NN NN NNy
void _38KHzBurst OFf Ti me( unsi gned char count )

{
Servi ceWat chDog() ;

do {
Nop() ; Nop(); Nop(); Nop(); Nop(); Nop(); Nop(); Nop(); Nop(); Nop();
Nop() ; Nop(); Nop(); Nop(); Nop(); Nop(); Nop(); Nop(); Nop(); Nop();
} while ( --count );

} /1 _38KHzBurst O f Ti me()

[PIR serial.h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THLLEELEEE i i ririrririrtrnni
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax . 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web . Www. at eecc. com /1
THEEEEEEEE i riririrtinsi
/1 Project : Mtorola Infra Red Reference Design 11
/! Filename : serial.h /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU . 68HC908JK1/ 3 /1
THEEEEEEErrrrri il File Contents [/ 01H 00T EEE T T EEErErniriniirinirrinsi
/1 header file for serial.c /1
FELELEEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTETT]
/1 Ed. Date Init’s Mbdification /1
e /1
// 001 12/05/00 jt creation 11

PELEEEEE i r i r i i r b r bbb rrrr
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#i f ndef __SERIAL_H_
#def i ne __SERIAL_H_

#i f ndef __DEFINE_H_
#i ncl ude "define. h"
#endi f

#define IR TX PTD. bit. bit7
#define 1R TX DDR DDRD. bi t. bit7

enum
{
BLOCK_LENGTH,
BLOCK_TI TLE,
DATA BYTE1,
DATA BYTEZ2,
DATA BYTE3,
DATA BYTE4,

DATA _BYTE5S

b

enum // block title val ues
{
SEND A2D TRI GGER = 0x01,
SEND_A2D DI FFERENCE,
SEND_A2D LOOPTI ME,
SEND DELTA SI G _RESOLUTI QN,
SEND DELTA SI G_EVENT,
SEND_PASSWORD,
UPDATE_A2D_TRI GGER,
UPDATE_A2D_DI FFERENCE,
UPDATE_A2D_LQOOPTI ME,
UPDATE_DELTA SI G_RESCLUTI ON,
UPDATE_DELTA SI G EVENT

b

LHLEEELEErrrrrr i
/1 block title values //
LHLLEELErrrrrrriirrrrnr
enum

{
PI R_DATA = 0xf 0,

S| GVA_DATA,
DETECT_EVENT
b
#define _700US 27 [l 27*26us == 702us
#define _2100US 81 [l 27*3*26us == 2106us
#define _4000US 155 /1 155*26us == 4030us
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LEEEEEELrrrrnn

Il prototypes //

LEEEEEELrrnrnn

#i f def __PC_DEBUG_

#define RS232_TX PTD. bit.bit3
#define RS232_TX_DDR DDRD. bi t. bit3

voi d Send_RS232_Byt e( unsi gned char );

void Del ayBitTine( void );

void Del ayH BitTi me( void );

voi d Send_RS232_CommsPacket ( unsi gned char, unsigned char );
#endi f

voi d Send_| R_CommsPacket ( unsi gned char, unsigned char );
void Send_0O( void );

void Send_1( void );

void StartPul se( void );

void StopPul se( void );

void _38KHzBurst OnTi ne( unsi gned char );

void _38KHzBurst Off Ti me( unsigned char );

#endi f

[PIR startup. c]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Ccccccccce [/
Il AAAA TTTTTTTTTTTT EEE EEE cC cc I
Il AAAAAA TTTT EEEEE EEEEE cc cC I
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC I
Il AAAA  AAAA TTTT EEE EEE cc cCc I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCccccccee //
NN NN NN NN NN NNy
/1 AT El ectroni ¢ Enbedded Control Consultants I
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
// DH8 6BP I
/1 Engl and /1
Il I
/| Tel ephone: 0044 1207 693920 /1
/'l Fax : 0044 1207 693921 I
/] email : enquiries@teecc.com /1
/1 web © www. at eecc. com /1
PELLEEEEEE i b b bbb i
/1 Project : Mtorola Infra Red Reference Design /1
/[l Filename : startup.c /1
/1 Author : jtravers /1
[/ Compiler : Cosnmic ANSI-C /1
/Il CPU :  68HCI908JK1/ 3 I
FECLEEEEEEEErinirinll File Contents [/ TTEIETEIEIEIEIE I rrrrrrnrrrnd
[/l startup routines /1
LECLEEEEEEEEr il Update Information [/ /111111 nnd
/[l Ed. Date Init’s Mdification /1
e T T I
// 001 17/05/00 jt creation /1
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PELELELE i r i r b n bbb r i rrrr

#i ncl ude "extern. h"
#i ncl ude "del tasig.h"
#i ncl ude "startup. h"

NN NN NN NN NNy
/[l Mcro setup and initialisation. This is the first non conpiler code I
/'l executed after a reset. 11
NN NN NN NN NNy
void McroStartUp( void )

{
CONFI Gl.reg = 0x00; // COP cycle == (2~18-274)*1/Fosc, LVI enabl ed,
/] STOP mode of f, watchdog enabl ed
CONFI G2.reg = 0x10; // IRQ pull-up enabled, LVI enabled @V with 5V Vvdd.
Servi ceWat chDog() ;
SEI();
INTSCR. reg = 0x02; // IRQ interrupts disabled
FEELEEEEE i irrnnn
/] data direction register setup //

PELELELEE i rnn
NN NN NN NN

PTB.reg = 0x00; [/ /1
DDRB.reg = 0x00; // bit7:DS fast charge o/ p, bit6:DS charge/discharge o/p I
/1 bith: DS anal ogue i/p , bit4:LM324 anal ogue i/p I
/1 bit3/2/1/0:for nonitor nmode progranmmi ng I
/1 NOTE: even though sone pins are output | have nade them //
/1 an input on startup, this is to stop any charge/discharge//
/1 of the Delta Sigm capacitor. I
PTD.reg = 0x00; // IR led off /1
DDRD.reg = Ox8f; // bit7:1R tx, bit6:node select i/p, bit5:cap gnd drive I
/] bitd:IRrx, bit3:rs232 tx , bit2:1led /1

NN NN NN
NN NN
/1 detect node sense and charge cap if delta-sigm selected //
NN NN
if ( !MODE_SELECT_PIN)
{
Fast Char ge() ;

NN NN NNy
Il We clear all ramareas upto $F8. Leave the area $F8-$FF //

[/l as there has been two cal ls already. I
NN NN NN NN NN NNy
Cl earRan();

LELEEEEEEr i
Il variable initialisation //
LELEEEEEEr i
pir_buffer_ptr = &ir_buffer[0]; /'l assign buffer pointer
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NNy,

[l timer setup //

[HEEErrrrrrrrrr

TSC.reg = 0x70; /1 set TO E/TSTOP/ TRST, 1X prescaler ie lus @Mz Xtal
TMOD = TI MER_ROLLOVER; // == 10000us == 10ns until overflow

FEEEEEEEEE i innn
[/ start timer0O capture node for +ve edges //
FELEEEEEEE bbb innn
TSCO.reg = 0b01000100;

1 HRRRRRN

1 [I111111____ CHOMAX  100% pwm of f

Il (111111 TOvo PTD4 not toggled on overfl ow

Il [11111_____  ELSOA } +ve edge trigger capture

Il [111l___  ELSOB } -ve edge trigger capture

I (11— MSOA unbuffered conpare/ pwm operati on on
Iy [y MS0B buffered conpare/ pwn of f

1 . CHO E i nterrupt enabl ed

I l__ CHOF read only

TSCl.reg = 0x00; /[l timerl off

TSC. bit. TSTOP = O; /]l start tiner

CLI();

} /1 McroStart Up()
2

THLELEEEEE i i rirririrrinsi
/1 Defensive neasure for increased robustness /1
THLLLEEEEE i i rirririrtinsi
void ReAffirnmDDR( void )

{
DDRD. reg = 0x8f;

if ( ! MODE_SELECT_PIN ) DDRB.reg 0x00; // Delta Sigm

el se DDRB. r eg Oxe0; // 8 bit anal ogue

} /] ReAffirnDDR()

e R LR TP PR
void ReAffirnmDDR( void )

{

DDRD. reg = Oxaf;

if ( ! MODE_SELECT_PIN ) DDRB.reg
el se DDRB. r eg
} /] ReAffirnDDR()

0x00; // Delta Sigm
Oxe0; // 8 bit anal ogue
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[PIR startup. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
/[l  Filename : startup.h 11
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/1 header file for startup.c 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 17/05/00 jt creation I

NN NN NNy
#i f ndef _ STARTUP_H_
#define _ STARTUP_H_

NNy

/'l prototypes //
LEEEEEELErrrnn

void McroStartUp( void );
voi d ReAffirnDDR( void );
#endi f
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[PIR vectors. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Co. Durham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design 11
/! Filename : vectors.c /1
/1 Author : jtravers 11
/[l Compiler : Cosnmic ANSI-C 11
/1 CPU : MC68HC908JK1/ 3 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
[/l vectors - an array of void pointers 11
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 28/03/00 jt creation I
THEELEEEE i i rirriririinsi
#i ncl ude "define. h" /1 " NULL' defined

extern void TI MEROVERFLON void );
extern void TI MERCHANNELO( void );
extern void _stext(); /'l startup routine. defined by Cosnmic in 'crts.s’
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PELELEEE i r bbb n b r bbb i r

/1 An array of function pointers ie the addresses of the interrupt

routines //

PELEEEEEE i r bbb n b r b r b r i rrnrd

void (*const _vectab[17])()

{

_stext,
_stext,

NULL,

NULL,

NULL,

NULL,

NULL,

NULL,

NULL,

NULL,

TI MEROVERFLOW
_stext,

TI MERCHANNEL O
NULL,

_stext,
_stext,

PELELEEEE b r b r i r i
/1 A2D CONVERSI ON COVPLETE $FFDE //

/| KEYBOARD $FFEO //
/1 NOT USED $FFE2 //
/1 NOT USED $FFE4 //
/1 NOT USED $FFE6 //
/1 NOT USED $FFES //
/1 NOT USED $FFEA //
/1 NOT USED $FFEC //
/1 NOT USED $FFEE //
/1 NOT USED $FFFO //
/1 TIMER OVERFLOW $FFF2 //
/1 TI MERCHANNEL1, $FFF4 //
/1 TI MERCHANNELO, $FFF6 //
/1 NOT USED $FFF8 //
Il 1RQ $FFFA //
Il SW $FFFC //
/| RESET $FFFE //

PELELEEE b rrn i r i r i r g

\Y
I ncreasi ng
Priority
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Passive Infrared (PIR) Unit

Appendix F. REMOTE Source Code Files

Throughout this document, references are made to source code files
contained in this appendix. They are:

[REMOTE:button.C] ........ ... . i 179
[REMOTE:button.h] ........ ... .. 192
[REMOTE:cc.bat] ......... ... .. . . 193
[REMOTE:config.dat] .......... ... .. ... 194
[REMOTE:convert.C] ........... . 195
[REMOTE:convert.h] ....... ... .. ... .. .. . . . .. . . ... 198
[REMOTE:CISI.S] .. .o e 199
[REMOTE:data.C] . ... e 201
[REMOTE:datasort.C] . ... 203
[REMOTE:datasort.h] .. ........ ... ... .. 213
[REMOTE:declared.h] .......... ... . ... ... . . . . ... 214
[REMOTE:define.h] ........ .. ... . . . . . . 216
[REMOTE:delay.c] ....... ... e 218
[REMOTE:delay.h] ......... ... . . . 220
[REMOTE:dIgIpot.C] . ... ... 221
[REMOTE:digipot.h] . ...... ... ... . 222
[REMOTE:€rIror.Cl ... 223
[REMOTE:error.h] ... ... .. . . 225
[REMOTE:extern.h] ... .. . . e 226
[REMOTE:gpP32.h] . ... e 228
[REMOTE:gp32.0Kf]l .. .. e 233
[REMOTE:2C.C] .o v i e 235
[REMOTE:2C.h] . ... e 239
[REMOTE:INterrup.Cl . ... .o e 241
[REMOTE:interrup.h] . ........ .. ... . . ... 246
[REMOTE:r_comms.C] ........... . 247
[REMOTE:ir_comms.h] ......... .. ... ... . . .. 253
[REMOTE:reg.S] ...t e e e e 255
[REMOTE:CA.C] ..o i e 255
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[REMOTE:cd.h] .................
[REMOTE:linkO8.bat] .............
[REMOTE:reg.s] ................
[REMOTE:main.c] ...............
[REMOTE:makeO8.bat] ...........
[REMOTE:mode.c] ...............
[REMOTE:mode.h] ...............
[REMOTE:rs_comms.c] ...........
[REMOTE:rs_ comms_h] ..........
[REMOTE:rtc.c] .................
[REMOTE:rtc.h] .................
[REMOTE:startup.c] ..............
[REMOTE:startup.h] ..............
[REMOTE:vectors.c] .............

For those viewing this document in .pdf format, these files can be
accessed by clicking on the appropriate hyperlink reference found in the

textual portions of the document.
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[ REMOTE: but t on. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : button.c /1
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/!  Renpte control button scan routine /1
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 19/06/00 jt creation 11
THELLEEEEE i i rirriririnni
#i ncl ude "extern. h"

#i ncl ude "datasort.h"

#i ncl ude "ir_conms. h"

#i ncl ude "del ay. h"

#i ncl ude "l cd. h"

#i ncl ude "convert.h"

#i ncl ude "node. h"

#i ncl ude "rs_conms. h"

#i ncl ude "di gi pot. h"

#i ncl ude "rtc.h"

#i ncl ude "button. h"
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voi d Def aul tButtons( void )

{
if ( button_pattern._16bit == DEFAULT_BUTTONS )
{
[l re-affirmation
pressed_pattern = DEFAULT_BUTTONS;
but t on_debounce_counter = 0;
button_flags.bit.FIRST_PASS = 0;
button_flags.bit. AUTO SCROLL = O0;
}
el se
{
FHEEEEEErrr bbb rrr i rrirrrr
/1l OK, a press detected, this is the first recognition of //
FHEEEEEErrr bbb bbb rrr i rriirrr
button_press_status = BUTTON PRESSED;
pressed_pattern = button_pattern. _16bit;
}
} I/ Defaul tButtons()
I e I

void PressedButtons( void )

{
NN NN
/1 No |longer pressed, back to pull-up values //
NN NN
if ( button_pattern._16bit == DEFAULT_BUTTONS )
{
button_press_status
button_rel ease_count er

}

el se

BUTTON_RELEASED,;
2; /] initialise 20ns rel ease debounce counter

{

NN NN NNNN
/1 is the button pattern unchanged fromlast read //
NN NN NN NNNN

if ( button_pattern._16bit == pressed_pattern )
{
if ( ++button_debounce_counter >= DEBOUNCE_ COUNTER )
{
if ( 'button_flags.bit.Fl RST_PASS ) /1 is this the first debounce...
{ /1 ...of this pattern
button_flags.bit.FIRST_PASS = 1; /1 ...yes signal this event
button_flags. bit. AUTO SCROLL = 0; /1 no buttons have autoscroll
/'l presently
DecodeBut t ons(); /1 respond to press
}
el se /1 auto repeat can now occur
{
FOLEEEEE i
/'l same button as for first debounce is still being pressed, //
/1 after (35-DEBOUNCE_COUNTER)*10ns all ow auto repeat of IR //
/1 transm ssion 11

NN NNy

Designer Reference Manual Passive Infrared (PIR) Unit

180 REMOTE Source Code Files

MOTOROLA



REMOTE Source Code Files

if ( button_debounce_counter >= 35 )// (35- DEBOUNCE_COUNTER) *10ms
{ /1 before auto repeat npde
butt on_debounce_counter = 15; /1 (35-15)*10ns is the effective
/'l repeat speed == 200ns,
/1 approx 5 times per second
if (button_flags.bit. AUTO SCROLL)// do you require auto scroll...

{
DecodeButt ons(); /[l ...if so keep decoding
}
}
}
}
}
el se
{
NN NN NN NN
[/ pattern is different but sonething is pressed, start again... //

/1 1f you required dual button presses ie if one button was held //
/1 and anot her was repeatedly pressed/rel eased you woul d decode //
// that situation here. | have not needed this functionality but //
Il this "else statenent would be the area to code it. I
FEEEEEEE bbb r bbb bbb bbb irrd
button_press_status NO BUTTON_PRESS;

pressed_pattern DEFAULT_BUTTONS;

butt on_debounce_count er 0;
button_fl ags. bit. FI RST_PASS 0;
button_fl ags. bit. AUTO SCROLL 0;
}
} // end of ’'else’
} /1 PressedButtons()

voi d Rel easedButtons( void )

{

LHELEEEEE i irirririrrrrsi
[l Ok, we think all the buttons are now at their default //
LHELEEEEEE i irirriririrrsi

if ( --button_rel ease_counter == 0 )
{
button_press_status = NO BUTTON_PRESS;
}
el se
{
/'l checking for noise...
if ( button_pattern._16bit != DEFAULT_BUTTONS )
{
button_press_status = BUTTON_PRESSED; // continue as pressed...
}
}
} I/ ReleasedButtons()
e
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PELELELE i r i r b n bbb r i rrrr

/1 This function does the physical button decoding. I
Il I
/1 Arguments: none I
/] returns : none 11

THLEEEEEEE i r i ririririrsi
voi d DecodeButtons( void )
{
switch ( node )
{
case MODE_USER ENTER_PASSWORD :
Passwor dButt ons();
br eak;

case MODE _EDI T_A2D_TRI GGER

case MODE_EDI T_A2D_DI FFERENCE

case MODE _EDI T_A2D_LOOPTI ME :
case MODE EDI T_DELTA SI G RESOLUTI ON :
case MODE _EDI T_DELTA_SI G_EVENT

case MODE TI ME_OF DAY

case MODE _LCD_CONTRAST_ADJUST

St andar dButt ons();

br eak;

case MODE_SHUTTI NG_DOWN :

FEEEEEEEE bbb bbb bbb rr i
/1 user press whilst the closing down dots '.’ are beng printed //
FEEEEEEE b n bbb r bbb
node = node_copy; // restore node before prior shut down execution

if ( mode == MODE_USER ENTER PASSWORD )

{
Passwor dEnt ryScreen();
}
if ( node >= MODE_EDI T_A2D TRI GGER && node <= MODE_EDI T_DELTA_SI G EVENT )
{
Redr awF| ashPar amet er Screen() ;
}
shut _down_ii = O; /1 job done, initiliase for next
shut _down_jj = 0; /1 job done, initiliase for next
br eak;

}

stop_counter = 0; // reset the stop nbde entry timeout counter
} I/ DecodeButtons()

voi d ReadButtons( void )
{
button_pattern. _16bit = DEFAULT_BUTTONS; // assunme no button(s) pressed

DDRA. reg &= O0x1f; /1 defensive neasure, ensure columm drivers are input
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[HEEEELrrrrrririrrrrl

/1 activate COLUWNL //

[HEEEELrrrrrrririrrrl

PTA. bit.bit5 0; /1 lo...

DDRA. bit.bit5 1; /1l ...and an out put

FELELELEr i
/'l read B5/B4/B3/B2/B1 //
FELELELEr i

Del ay(_50US); // wait...before read for pin level to settle

button_pattern. _8bit.lobyte.bit.bit0 = PTA bit.bitO;
button_pattern. _8bit.lobyte.bit.bitl = PTA bit.bit1;
button_pattern. _8bit.lobyte.bit.bit2 = PTA bit.bit2;
button_pattern. _8bit.lobyte.bit.bit3 = PTA bit.bit3;
button_pattern. _8bit.lobyte.bit.bit4 = PTA bit.bit4;

[HEEEELrrrrrrririrrrl
/1 Columl inactive //
FHEEEELrrrrrrririrrrrl
DDRA. bit.bit5 = O; /1 ...now an input

[HEEEELrrrrrrririrrrrl

/1 activate COLUWN2 //
[HEEEELrrrrrrrrirrrl

PTA. bit.bit6 = O; /1 lo...

DDRA. bit.bit6 = 1; /1l ... and an out put

PECELELEEr i irnn
/'l read B10/B9/B8/B7/B6 //
PELEEEEEE i irnny

Del ay(_50US); // wait...before read for pin level to settle

button_pattern. _8bit.lobyte.bit.bit5 = PTA bit.bitO;
button_pattern. _8bit.lobyte.bit.bit6 = PTA bit.bit1;
button_pattern. _8bit.lobyte.bit.bit7 = PTA bit.bit2;
button_pattern. _8bit. hibyte.bit.bit0 = PTA bit.bit3;
button_pattern. _8bit. hibyte.bit.bitl = PTA bit.bit4;
LEEEEEEEr i

/'l Col um2 inactive //

LEELEEEEErrn i

DDRA. bit.bit6 = O; /1 ...now an input
LEELEEEEErrn i

/'l activate COLUWN3 //

LEEEEEELELrrrrnirirnn

PTA bit.bit7 = 0; Il lo...

DDRA. bit.bit7 = 1; /1 ... and an out put
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LEELEEEEEE i iirnrnn
/'l read B15/B14/B13/B12/B11 //
LEELEEEEEET i irrrnn
Del ay(_50US); // wait...before read for pin level to settle

button_pattern. _8bit.hibyte.bit.bit2 = PTA bit.bitO;
button_pattern. _8bit.hibyte.bit.bit3 = PTA bit.bit1;
button_pattern. _8bit. hibyte.bit.bit4 = PTA bit.bit2;
button_pattern. _8bit.hibyte.bit.bit5 = PTA bit.bit3;
button_pattern. _8bit. hibyte.bit.bit6 = PTA bit.bit4;
LEELEEEEErrn i

/1 Col um3 inactive //

LEELEEELErrn i

DDRA. bit.bit7 = 0; /1 ...now an input

FHEELELrrrirrrrrrirrtri
/'l defensive neasure //
FHEELELrrrirrrrrrrrrrri
DDRA. reg = 0x00;

FEEEEEEErrrrrrrrrrri
[/l detect a press //
FEEEEEEErrrrrrrrrrri
switch ( button_press_status )
{
case NO _BUTTON_PRESS:
Def aul t But t ons() ;
break;

case BUTTON PRESSED:
PressedBut t ons() ;
break;

case BUTTON RELEASED:
Rel easedButt ons();
break;

}
} I/ ReadButtons()

NN NN NN NN NN NNy
/1 The <ENTER> button has been pressed, decide functionality wt current node //
NN NN NN NN NN NNy
void Enter( void)

{

unsi gned char t enp;

switch ( node )
{
case MODE_EDI T_A2D TRI GGER :
i r_buffer[ DATA_BYTEl] = adjust_val ue. _8bit.| obyte;
Send_I R_CommsPacket ( UPDATE_A2D TRI GGER, 1 );
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button_flags.bit. AUTO SCROLL = 1;
br eak;

case MODE_EDI T_A2D Dl FFERENCE :

i r_buffer[ DATA_BYTEl] = adjust_val ue. _8bit.| obyte;
Send_| R_CommsPacket ( UPDATE_A2D DI FFERENCE, 1 );
button_flags.bit. AUTO SCROLL = 1;

br eak;

case MODE_EDI T_A2D LOOPTI ME :

i r_buffer[ DATA_BYTEl] = adjust_val ue. _8bit.| obyte;
Send_| R_CommsPacket ( UPDATE_A2D LOOPTIME, 1 );
button_flags.bit. AUTO SCROLL = 1;

break;

case MODE_EDI T_DELTA SI G RESOLUTI ON :

temp = adjust_val ue. _8bit.| obyte;

Convert Bi t ToResol uti on(tenp);

i r_buffer[ DATA_BYTEl] = adjust_val ue. _8bit. hi byte;

i r_buffer[ DATA_BYTE2] = adjust_val ue. _8bit.| obyte;

Send_| R_CommsPacket ( UPDATE_DELTA_SI G RESOLUTI ON, 2 );

adj ust _val ue. _8bit.lobyte = tenp; // restore for next inc/dec if required
button_flags.bit. AUTO SCROLL = 1;

break;

case MODE_EDI T_DELTA SI G EVENT :

i r_buffer[ DATA_BYTEl] = adjust_val ue. _8bit. hi byte;
i r_buffer[ DATA_BYTE2] = adjust_val ue. _8bit.| obyte;
Send_| R_CommsPacket ( UPDATE_DELTA_SI G EVENT, 2 );
button_flags.bit. AUTO SCROLL = 1;

break;

case MODE_LCD CONTRAST ADJUST :

WiteText2(LINEL_2, "", PRECLEAR); [/ clear whole screen prior to TOD
node = MODE_TI ME_OF_DAY;
br eak;
}
} I/ Enter()

NN NN NN NN NN NN
/'l The <ESC> button has been pressed, decide functionality wt current node //
NN NN NN NN NN
void Esc( void )

{
if ( node !'= MODE_TI ME_OF_DAY ) /1 avoid replacing same screen
{
WiteText2(LINEL_2, "", PRECLEAR); [/ clear whole screen prior to TOD
}
node = MODE_TI ME_OF_DAY;
} I/ Esc()
e e
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NN NN NN NN NN NN
/1 The <INC> button has been pressed, decide functionality wt current node //
NN NN NN NN NN NN
void Increment( void )
{
switch ( node )
{
case MODE_EDI T_A2D TRI GGER :
NN NN
/1 if perform ng a nearest neighbour nagnitude test on a buffer of size //
/1l 'n" elenments, there are 'n-1' conparisons to be perforned. /1
NN NN
if ( adjust_value._8bit.lobyte < (pir_buffer_size-1) )
{
WiteText2(LI NE2, "", PRECLEAR);
I nt eger TOASCI | ( ++adj ust _val ue. _8bit.|obyte, & ext_buffer[7] );
WiteText 1( LI NE2);
}
button_flags. bit. AUTO SCROLL = 1,
break;

case MODE _EDI T_A2D DI FFERENCE :
case MODE _EDI T_A2D LOOPTI ME
if ( adjust_value._8bit.|obyte < 255 )
{
WiteText2(LINE2, "", PRECLEAR);
I nt eger TOASCI | ( ++adj ust _val ue. _8bit.|obyte, & ext_buffer[7] );
W iteText 1( LI NE2);
}
button_flags.bit. AUTO SCROLL = 1;
br eak;

case MODE_EDI T_DELTA Sl G RESOLUTI ON :
if ( adjust_value._8bit.lobyte < 15 )
{
WiteText2( LINE2, "", PRECLEAR);
I nt eger TOASCI | ( ++adj ust _val ue. _8bit.lobyte, & ext_buffer[7] );
WiteText 1( LI NE2);
}
button_flags.bit. AUTO SCROLL = 1;
break;

case MODE EDI T DELTA S| G EVENT :
WiteText2( LINE2, "", PRECLEAR);
Assign_DS_Pointer(); // 1oad nin/max/step cl amps

if ( adjust_value._16bit >= ds_adjust_ptr->max )

{

adj ust _val ue. _16bit = ds_adj ust_ptr->nmax;

}

el se

{

adj ust _val ue. _16bit += ds_adj ust_ptr->step;

}
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I nt eger TOASCI | ( adj ust _val ue. _16bit, &ext_buffer[7] );
W iteText 1( LI NE2);

button_flags.bit. AUTO SCROLL = 1;

break;

case MODE _LCD CONTRAST_ADJUST :

Di gi Pot ( DP_I NCREMENT) ;
button_flags.bit. AUTO SCROLL = 1;
break;

}

/'l I'ncrenent ()

NN NN NN NN NN
The <DEC> button has been pressed, decide functionality wt current node //
NN NN NN NN NN

void Decrenent ( void )

{

switch ( node )

Passive Infrared (PIR) Unit

{
case MODE_EDI T_A2D TRI GGER :

case MODE_EDI T_A2D DI FFERENCE :
case MODE_EDI T_A2D LOOPTI ME :
if ( adjust_value._8bit.lobyte > 1)
{
WiteText2( LINE2, "", PRECLEAR);
I nteger TOASCI | ( --adjust_val ue. _8bit.|lobyte, & ext_buffer[7] );
W iteText 1( LI NE2);

}
button_flags.bit. AUTO SCROLL = 1;
br eak;

case MODE EDI T _DELTA SI G RESOLUTI ON :

if ( adjust_value. _8bit.lobyte > 10 ) // mn resolution is 10 bit
{
WiteText2( LINE2, "", PRECLEAR);
I nteger TOASCI | ( --adjust_val ue. _8bit.|lobyte, & ext_buffer[7] );
W iteText 1( LI NE2);
}

button_flags.bit. AUTO SCROLL = 1;

break;

case MODE EDI T DELTA S| G EVENT :
WiteText2( LINE2, "", PRECLEAR);
Assign_DS_Pointer(); // load nin/max/step cl amps

if ( adjust_value._16bit > ds_adjust_ptr->max )

{

adj ust _val ue. _16bit = ds_adj ust_ptr->max;

else if ( adjust_value._16bit > ds_adjust_ptr->nin )

{

adj ust _val ue. _16bit -= ds_adjust_ptr->step;
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}

I nt eger TOASCI | ( adj ust _val ue. _16bit, &ext_buffer[7] );
W iteText 1( LI NE2);

button_flags.bit. AUTO SCROLL = 1;

br eak;

case MODE _LCD CONTRAST_ADJUST :
Di gi Pot ( DP_DECREMENT) ;
button_flags.bit. AUTO SCROLL = 1;
br eak;

}
} [/ Decrenent()

FEEEEEEEE i b rr bbb bbb
/1 A button has been decoded as being pressed, perform//
/1 any approriate functionality /1
FEEEEEEE bbb rr bbb bbby
void StandardButtons( void )
{
switch ( pressed_pattern )

{

case BUTTON 1 :

Send_| R_ComrsPacket ( SEND_DELTA SI G EVENT, 0 );

br eak;

case BUTTON 2 :
Send_I R_CommsPacket ( SEND _DELTA_SI G RESOLUTI ON, 0 );
br eak;

case BUTTON 3 :
Send_I R_CommsPacket ( SEND_A2D LOOPTIME, 0 );
break;

case BUTTON 4 :
Send_I R_CommsPacket ( SEND_A2D DI FFERENCE, 0 );
br eak;

case BUTTON 5 :
Send_I R_CommsPacket ( SEND_A2D TRI GGER, 0 );
br eak;

case BUTTON 6 :
For ceRTC() ;
br eak;

case BUTTON 7 :
/'l not used...user code here
br eak;

case BUTTON 8 :

/1 not used...user code here
br eak;
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case BUTTON 9 :
/!l not used...user code here
br eak;

case BUTTON 10 :
/1 not used...user code here
br eak;

case BUTTON 11 :
I ncrenent ();
break;

case BUTTON 12 :
Decrenent () ;
break;

case BUTTON 13 :
LCD_Cont rast Adj ust () ;
break;

case BUTTON 14 :
Esc();
br eak;

case BUTTON 15 :
Enter();
br eak;

}
} [/ StandardButtons()

NN NN NN NN NN
/1 A button has been decoded as being pressed. during password entry the //
/1 buttons apply nuneric text in the |cd. I
NN NN NN NN NN NN
voi d PasswordButtons( void )

{
char tenmp = O;

switch ( pressed_pattern )

{

case BUTTON 1 :
temp ="' 1",

br eak;

case BUTTON 2 :
temp =2,
br eak;

case BUTTON 3 :

temp = '3,
br eak;
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case BUTTON 4 :
temp =4
break;

case BUTTON 5 :
temp =5,
br eak;

case BUTTON 6 :
tenmp = '6;
break;

case BUTTON 7 :
temp =7
break;

case BUTTON 8 :
temp = '8 ;
br eak;

case BUTTON 9 :
temp =9,
break;

case BUTTON 10 :
temp =0 ;
break;

case BUTTON 15 :
Passwor dEnter () ;
br eak;

}

if ( tenp)
{
t ext _buf fer[ character_count ++]
text _buffer[character_count ]
W iteText 1(LI NE2+5);

tenp;
l\ol;

LEEEEEEEE i inrrrn
/1 test for number entry wap //
LEEEEEEEE i irinrn
if ( character_count >= 5)

{

charact er _count

flagsl. bi t. PASSWORD V\RAP

}

NN NNy
/1 make the 'blinking" cursor follow the character //
/'l after each character is entered 11
FOEEEEEEE i
Set Cur sor Addr ess( (unsi gned char) (LI NE2+5+char act er _count));

0;
1; // all the 'X have been overwitten

button_flags.bit. AUTO SCROLL = 1;
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}
/1 Passwor dButt ons()

voi d PasswordEnter( void )

{
/1

11
11
Il

i

NN NN NN NN NN NN
bef ore the password nunber is processed it has to contain 5 nunerals, ie 11
the user has to have overwitten the initial ' XXXXX /1
NN NN NN NN NN NN
f ( flagsl.bit. PASSWORD WRAP ) // correct nunmber of digits entered?

{

/'l the -0 converts fromASCI| to decinmal before the decinal place multiply
user_password = 10000*(text_buffer[0]-"0");

user _password += 1000* (text_buffer[1]-'0
user _password += 100* (text_buffer[2]-'0
user_password += 10* (text_buffer[3]-'0
user _password += (text_buffer[4]-'0O

)
)i
)
);

InitialiseLCD(NOBLINK| NOUNDERLI NE_CURSCR) ;
WiteText2( LINE1l, "Password" , NOPRECLEAR );

/1 turn 'blinking cursor off

if ( user_password == pir_password. _16bit )
{
WiteText2( LINE2, "Accepted!", NOPRECLEAR );
Del ay10ns(_1S); /'l show nessage for 1s
node = MODE_TI ME_CF_DAY,
WiteText2(LINEL_2, "", PRECLEAR); [/ clear whole screen prior to TOD
InitialiseRS232(); /1 allow RTC update
}

el se
{
WiteText2( LINE2, "Rejected!", NOPRECLEAR );
Del ay10ns(_1S); /'l show nessage for 1s
Passwor dEntryScreen(); // try again
}

}

/1 Passwor dEnt er ()

void LCD _Contrast Adjust( void )

( mode ! = MODE_LCD CONTRAST ADJUST )

{

WiteText2(LINE1_2, "", PRECLEAR);

W iteText2(LINEL, "Screen Contrast", NOPRECLEAR);
WiteText2(LINE2, "Use |NC/ DEC' , NOPRECLEAR) ;
}

mode = MODE_LCD CONTRAST ADJUST;

}

/1 LCD_Contrast Adj ust ()
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[ REMOTE: but t on. h]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEEEEEEEE i rrrririrririrtinsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
[/ Tel ephone: 0044 1207 693920 I
/'l Fax . 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web . Www. at eecc. com /1
THLLEELEEE i i rirririrrinsi
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : button.h /1
/1 Author : jtravers 11
[/l Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
THEEEEEEErrrrrr il File Contents [/ 011 00T EEHE LI EEEri i riiiriinirrinti
/1 header file for 'button.c’ /1
FEEEEELEErrrrr il Update Information [/ 10000 0TTTTTEEIITTEEEETTTTTTT]
/!l Ed. Date Init’s Mbdification /1
A B e /1
[/ 001 19/06/00 jt creation I

NN NN NNy
#i fndef _ BUTTON H_
#define _ BUTTON H_

THLEEELrrrrrrrrntd
/1 button decodes //
THLEEELrrrrrrrrrtd

#def i ne DEFAULT_BUTTONS Oxffff
#define BUTTON 1 Oxff ef
#define BUTTON 2 Oxfff7
#define BUTTON 3 oxfffb
#define BUTTON 4 oxfffd
#define BUTTON 5 Oxfffe
#define BUTTON 6 Oxfdff
#define BUTTON 7 Oxfeff
#define BUTTON 8 Ooxff 7f
#define BUTTON 9 Oxf f bf
#define BUTTON 10 Oxf f df
#define BUTTON 11 Oxbf ff
#define BUTTON 12 Oxdf ff
#define BUTTON 13 Oxef ff
#define BUTTON 14 Oxf 7ff
#define BUTTON 15 Oxf bf f
#def i ne DEBOUNCE_COUNTER 3
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LEELEEEEEEE i inirn
/1 button_flags defines //
LEEEEEEEEE i irinn
#def i ne FlI RST_PASS bito
#define AUTO SCROLL bitl

enum { NO _CHANGE = 0x01, DECREMENT_VALUE, | NCREMENT_VALUE };

LEEEEEELrrrrrrrrrr

// button states //

LEEEEEEErrrrrrrrrr

enum { NO BUTTON_PRESS=0x01, BUTTON_PRESSED, BUTTON_RELEASED };
LEEEEEELrrnrnn

Il prototypes //

NNy

voi d ReadButtons( void );

voi d Def aul tButtons( void );
void PressedButtons( void );
voi d Rel easedButtons( void );
voi d DecodeButtons( void );
void Enter( void );

void Esc( void );

void Increment( void );

void Decrenment( void );

voi d StandardButtons( void );
voi d PasswordButtons( void );
voi d PasswordEnter( void );
void LCD_Contrast Adjust( void );

#endi f

[ REMOTE: cc. bat ]
@cho of f

rem verbose... c:\cosm c\cx08\cx6808 -v -f config.dat %l.c

c:\cosm c\cx08\cx6808 -f config.dat %.c
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[ REMOTE: confi g. dat]

BHHHHHHBHBHHHHBHBHA HHBHHH B HH BB R BB
# CONFlI GURATI ON FI LE FOR 68HC08 COWPI LER #
# Copyright (c) 1995 by COSM C Soft ware #
BHHHHHHBHBHHHHBHBHA HH BB B BB B A

HARHAHHHHHHH

# COWPI LER #
HARHAHHH

#- no

-e

-

+debug

-i c:\cosm c\cx08\h6808

HHtBHREHHHHHH
# PARSER #
HH B HHHH
-pp

_p|

- pck

- pnw

HHHBHBHHHHBHH
# GENERATOR #
HHHBHBHHHHBHH

HARHAHHHHH AR
# ASSEMBLER #
HARHAHHHAH AR
-al

- at

#- av

HHHBHBHHHHBHH
# OPTI M SER #
HHHBHBHHHHRHH
#- ov

HRBHAHHHHH B R A HAHHH
# Macro Definitions #
HARHAHHHHH B R R HAHHH
-m debug: x
-m nsh:, nsh

H H HH

HHHHHHF

don't use optim ser

i nclude ...

pr ot ot ypes

output line nunber info for listing & debug
extra type checking

don't wi den args

full source display

| eave optim sed/renpved instructions as comrents
all lines in listing

enabl e stack overfl ow checki ng

verbosity

static nodel

assenbler file listing
list instruction cycles

show efficiency stats

debug: produce debug info
nsh: static not shared
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[ REMOTE: convert. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEELEEE i i rirririrtinni
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THEEEELEEE i ririririnsi
/1 Project : Mtorola Infra Red Reference Design, Renote Control 11
/! Filename : convert.c /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : 68HC908GP32 /1
THEEEEEEErrrrri il File Contents [0 HLHT LI LI EEErrrniririiiinirrinni
/1l common nuneric conversion routines /1
FEEELEEEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A I /1
// 001 30/08/00 jt creation I

THELLELEEE i rirriririnni
#i ncl ude "extern. h"
#i ncl ude "convert.h"

NN NN NN NN NNy
/1 converts hexadecimal 'value' arg to an equivalent 2 char string and inserts//

/1 the string at the second arg pointer address. 11
Il I
/'l For example say the argunent ’'value’ is 0x25 11
Il I
/1 (0x25>>4) =2 11
Il (0x258&0x0f) =5 I
Il I
/1 *address_ptr++ = "2’ 11
[/l *address_ptr ='5 11

NN NN NN NNy
voi d HexToASCl | ( unsigned char val ue, char *address_ptr )

{

*address_ptr++ = (char) ( (val ue>>4) +'0 ); /'l upper nibble

*address_ptr = (char)( (val ue&x0f) + '0" ); /1 1 ower nibble

} /1 HexToAsC | ()
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PELELEEE i i n bbb r b i rrrr

/Il converts decimal 'value’ arg to an ASCI| string and inserts I
/'l the string at the second arg pointer address. 11
/1 This function takes approx 350us to execute @4.9152MHz bus. I
/1 Not tested @2.4576MHz, will be approx 700us. /1

THEELEEEEE i rirririrrinsi
voi d | nteger TOASCI | ( unsigned short int value, char *address_ptr )

{

unsi gned char nod100;

unsi gned short int nod1000;

unsi gned short int nod10000;

char *ptr;

char tenp[ 6] ;

NN NN
[/ example, assune 'value' is 12345 (decimal) //

/1 /1
// npd10000 = 12345% 0000 = 2345 /]
// npd1000 = 2345%1000 =345 [/
// nopd100 = 3459400 = 45 /1
/Il tenp[0] = (12345/10000) + '0'; = '1’ /1
Il temp[1] = (2345/1000) +'0'; ='2 /1
/Il temp[2] = (345/100) +°0; =3 /1
Il temp[3] = (45/10) +00; =4 /1
Il temp[4] = (459%40) +'0; ='5 /1
Il temp[5] ='\0O’ ALWAYS /1

PELELEEEEE bbb bbb bbb rrrrrrd

nod10000 = val ue%d0000;

nod1000 = npd10000%4.000;

nod100 = (unsigned char) (npd1000%400);

temp[0] = (char)( (val ue/ 10000) +'0 ); /1 10000’ s character

temp[1] = (char)( (npdl10000/1000) + "0 ); /1 1000's character

temp[2] = (char)( (npdl1000/ 100) +'0 ); I 100’ s character

temp[3] = (char)( (npdl100/10) +'0 ); 11 10’ s character

temp[4] = (char)( (npd100%0) +'0 ); I 1's character

temp[5] ="'\0"; /1 NULL charact er

ptr = & enp[0]; /1 pointer assignment

while ( *ptr == '0" ) pt r++; /1 skip leading 'O’ (zeros)
strcpy( address_ptr, ptr ); /1 assign to calling pointer

} I/ IntegerToASC I ()

Y e R T T
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voi d HexToDec( unsigned char *val ue )

{
NN NN NN NN
/1 for exanple suppose we receive 0x25 as the argunment: //

Il I
[/l 0x25 >>= 4 becones 2, *= 10 becones 20 /1
Il I
/1 0x25 &= 0OxO0f becones 5 I
Il I
/1 and the argunent is the sumof the two ie I
/] 2045 = 25 11
Il I
[/ [NOTE : fails if either nibble is "a ... f’] 11

NN NN NN NN NN
*val ue = (unsigned char)( ((*val ue>>4)*10) + (*val ue&x0f) );
} I/ HexToDec()

voi d DecToHex( unsigned char *val ue )

{
PEELEEEEEEE b r b bbb rrrnrg
/1 for exanpl e suppose we receive 25 as the argunent: //

/1 /1
/1 25/10 is 2, 2<<4 = 0x20 /1
/1l 25%10 is 5 /1
/1 /1
/'l result : /1
/] 0x20+5 = 0x25 /1

PEELEEEEEEE i bbb rrrnrg
*value = (unsigned char)( ((*val ue/10)<<4) + (*value%d0) );
} I/ DecToHex()
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[ REMOTE: convert. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELEEEEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEEE i rirriririnni
/1 Project : Mtorola Infra Red Reference Design, Renote Control 11
/1 Filename : convert.h /1
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
THEEEEEEErrrrriririll File Contents [0 TEEE T LI EEEEIErrrriririinirtinni
/!l  header file for convert.c /1
FEEELELErrrrr il Update Information [/ 000000 TTTTTEETTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 12/09/00 jt creation I
THEELEEEE i i rirriririinsi
#i f ndef __ CONVERT_H_

#def i ne __ CONVERT_H_

LEEEEEELErrrnnn

/'l prototypes //

LEEEEEEEErnrnnn

voi d HexToASCl | ( unsigned char, char * );

voi d | nteger TOASCI | ( unsigned short int, char * );
voi d HexToDec( unsigned char * );

voi d DecToHex( unsigned char * );

#endi f
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[ REMOTE: crtsi . s]

; C STARTUP FOR MC68HC08

; W TH AUTOVATI C DATA/ CODE | NI TI ALI SATI ON
; Copyright (c) 2000 by COSM C Sof t war e

xref _main, _ sbss, _ menory, __idesc__, __ stack
xdef _exit, _ stext
__stext:
Idhx #__stack ; initialize stack pointer
txs
Idhx #__idesc__ ; descriptor address
cbecl
lda 1, x ;. save start
psha ; address of
| da 0, x ; prom data
psha
i bel :
| da 2, x ; test flag byte
beq zbss ; no nore segment
bit #$60 ; code segnent
bne dseg ; no, copy it
ais #2 ; renpve previous start address
ai x #5 ; next descriptor
bra cbcl ; and restart
dseg:
pshx . save
pshh ; pointer
| da 6, x ; conpute length
sub 1, x ; of segnent
psha ; save count MSB
| da 5, x ; conpute LSB
sbc 0, x
tst 1,sp : if LSB nul,
beq ok ; keep it
i nca : else increnent NMSB
ok:
psha ;. save count LSB
| da 3, x ; destination address
psha ; prepared in HX
| dx 4, x
pul h
dbcl
pshx ; save destination pointer
pshh
I dx 7, sp ; |l oad source pointer
pshx
pul h
I dx 8, sp
inc 8,sp ; increnent pointer
bne oks
inc 7,sp

Passive Infrared (PIR) Unit

Designer Reference Manual

MOTOROLA REMOTE Source Code Files

199



REMOTE Source Code Files

oks:
lda 0, x ; load byte
pul h ; get destiation
pul x ; pointer
sta 0, x ; store byte
ai x #1 ; next byte

dbnz 2,sp,dbcl ; count LSB
dbnz 1,sp,dbcl ; count MSB

ais #2 ; cleanup stack
pul h ; reload pointer
pul x
ai x #5 ; next descriptor
bra ibcl ; and | oop
zbss:
ais #2 ; renove pointer
| dhx #__sbss ; start of bss
bra | oop ; start loop
zbcl
clr 0O, x ; clear byte
ai x #1 ; next byte
| oop:
cphx #__nmenmory ; up to the end
bne zbcl ; and | oop
pr og:
jsr _main ; execute main
_exit:
bra _exit ; and stay here
end
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[ REMOTE: dat a. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE CcC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC CcC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THLEEEEEEE i i rirririrrinni
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and /1
/1 /1
/| Tel ephone: 0044 1207 693920 /1
/'l Fax . 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THLELEEEE i rririrriiirirrli
/1 Project Motorol a I nfra Red Reference Design, Renote Control /1
/! Filename : data.c /1l
/1 Author : jtravers /1
/1 Conpiler Cosnic ANSI-C /1
/1 CPU : MC68HC908GP32 /1
[HLEEEEEErrrrrrrirrll File Contents [/ 0110 00T E0HE LT EETErrriinriiirtrnl
/1 global data, /1
LELTEEEEErrrrr il Update Information [/ 00001 TEEE0TEEEnnnnnng
/1 Ed. Date Init’s Mbdification /1
A B e /1
// 001 28/03/00 jt creation /1

THLELELEEE i rirririrrrly
#i ncl ude "decl ared. h"
#i ncl ude "gp32. h"

NNy

[/l G obal variables //

NNy

@iny char text _buffer[17];

@iny unsigned char button_press_st at us;
@iny unsigned char but t on_debounce_counter;
@iny unsigned char button_rel ease_counter;
@iny unsigned char node;

@iny unsigned char node_copy;

@iny unsigned char character _count;

@iny unsigned char shut _down _ii;

@iny unsigned char shut _down_j j ;

@iny unsigned char pi r_buffer_size;

@iny unsigned short int st op_counter;

@iny unsigned short int user _password;

@iny unsigned short int pressed_pattern;

@iny union uBI TS

@ iny union uUNSI GNED_| NTEGER

@ iny union uUNSI GNED_| NTEGER

@ iny union uUNSI GNED_| NTEGER BI T
@ iny union uUNSI GNED_| NTEGER
@ear struct sDELTA SI GVA ADJUST

Passive Infrared (PIR) Unit

button_fI ags;

adj ust _val ue;

pi r _passwor d;
button_pattern;
delta_sig_res;

* @iny ds_adjust_ptr;
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NN NN NN
/1 NOTE : Above pointer declaration syntax : [/
/1 This pointer resides in PAGEO and contains //
/1 a ' @ear’ (2 byte) address I
NN NN NN

FELEEEEEEr i rrrnrn
// data used in interrupt routines //
FEEEEEEEEr i rrrnrn

@iny volatile unsigned char ir_buffer[15];
@iny volatile unsigned char rs232_buffer[15];
@iny volatile union uBITS fl agsi;

LEEEEEELErnrnnn
/'l const data //
LEEEEEELErnrnn
@ear const struct sDELTA S| GVA ADJUST ds_adj ust[8] =

{

{5 , 255 , 5} /1 8 bit mn, max, step, useage: 6 bytes
{20 , 500 , 20} , /1 9 bit mn, max, step, useage: 6 bytes
{50 , 1000 , 50} , /1 10 bit min, max, step, useage: 6 bytes
{100, 2000 , 100}, /1 11 bit min, max, step, useage: 6 bytes
{200, 4000 , 200}, /1 12 bit min, max, step, useage: 6 bytes
{400, 8000 , 400}, /1 13 bit min, max, step, useage: 6 bytes
{600, 16000, 600}, /1 14 bit min, max, step, useage: 6 bytes
{800, 32000, 800}, /1 15 bit min, max, step, useage: 6 bytes
b

NN NN NN NN NN
/1 string tables for RTC, note NULL ternminated strings for use //

/1 by <string.h> functions 11
NN NN NN NN NN
@ear const char days_of_week[9][4] = {

@ear const char nmonths_of year[14][4] =

A A A A A A A A A A A A A A A e A A A A A A A A A
T
D
(e}
=
o
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[ REMOTE: dat asort. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : datasort.c /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU :  68HC908JK31/3 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/[l IR data integrity routine(s) I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 12/07/00 jt creation 11
THELLEEEEE i i rirriririnni
#i ncl ude <string. h>

#i ncl ude "extern. h"

#i ncl ude "ir_conms. h"

#i ncl ude "l cd. h"

#i ncl ude "convert.h"

#i ncl ude "node. h"

#i ncl ude "rtc.h"

#i ncl ude "rs_conms. h"

#i ncl ude "del ay. h"

#i ncl ude "datasort.h"
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unsi gned char CheckSunCheck( unsigned char *address_ptr )

{
uni on UUNSI GNED | NTEGER checksum
unsi gned char bl ock_I engt h;

unsi gned char i

bl ock_l ength = *address_ptr; // first byte of buffer is the block I ength byte

if ( block_length == 0x00 )
{
return O; /!l bad data

}

LHEEEEEEErrrrrr i rririrnrd
/1 cal culate the checksum//
LHEEEEEErrrrrrr i rririrnri
checksum _16bit = O0;

for (ii =0; ii < block_length; ii++)
{
checksum _16bit += *(address_ptr+ii);
}

NN NN NN NN NN
/1 now check to that received in the buffer addressed by ’'address_ptr’' //
NN NN NN NN NN NN
if ( checksum _8bit. hibyte == *(address_ptr+block_|l ength) &&

checksum _8bit.| obyte == *(address_ptr+bl ock_l engt h+1) )

{
return 1; /1 good, full 16bit checksum agreenent
}

return O; /1 checksum di d not conpare

} I/ CheckSuntheck()

voi d | RCommsCheck( void )

{
uni on UUNSI GNED_| NTEGER t enp2;

if ( ir_nmode == IR_ MAIN)
{
i f ( CheckSunCheck(& r_buffer[0]) )
{
WiteText2( LINE1_2, "", PRECLEAR);

switch ( ir_buffer[ BLOCK_TI TLE] )
{
case SEND A2D TRI GGER :
WiteText2( LINE1l, "A2D Trigger:", NOPRECLEAR );
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pi r_buffer_size
node

i r_buffer[ DATA_BYTE2];
MODE_EDI T_A2D_TRI GCGER;

PELEEEEEE i rrring

// wite acquired data to screen //

PELLEEEEE i rrrin

I nt eger TOASCI | ( i r_buffer[ DATA BYTEl], &text_buffer[7] );
WiteText1l( LINE2 );

LEEEEEEEE i

/'l prepare editing variable //
LEEEEEEEE i ininn

adj ust _val ue. _8bit.|obyte = ir_buffer[ DATA_BYTEl];
adj ust _val ue. _8bit. hi byte = 0;

br eak;

case SEND A2D DI FFERENCE :
WiteText2( LINEl, "A2D Difference:", NOPRECLEAR );
node = MODE_EDI T_A2D DI FFERENCE;

LEEEEEEEE i

// wite acquired data to screen //
LEELEEEEErr i inrnn

I nt eger TOASCI | ( i r_buffer[ DATA BYTEl], &text_buffer[7] );
WiteText1( LINE2 );

LEEEEEEEEE i irinnn

Il prepare editing variable //

LEELEEEEE i

adj ust _val ue. _8bit.| obyte i r_buffer[ DATA_BYTEL];
adj ust _val ue. _8bit. hi byte 0;

br eak;

case SEND A2D LOOPTI ME :
WiteText2( LINE1l, "A2D Loop Tine:", NOPRECLEAR );
node = MODE _EDI T_A2D LOOPTI ME;

PEELEEEEE i

// wite acquired data to screen //

FEELEEEEE i

I nt eger TOASCI | ( i r_buffer[ DATA BYTEl], &text_buffer[7] );
WiteText1( LINE2 );

LEEEEEEEEE i ininnn

[l prepare editing variable //

LEEEEEEEEE i

adj ust _val ue. _8bit.| obyte i r_buffer[ DATA_BYTEL];
adj ust _val ue. _8bit. hi byte 0;

br eak;

case SEND DELTA SI G RESCLUTI ON :
WiteText2( LINEl, "Delta Sig Res’'n:", NOPRECLEAR );
node = MODE_EDI T_DELTA SI G _RESOLUTI ON,
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LEEEEEEEEE i irinn

[l prepare editing variable //

LEEEEEEEEE i irinnn

tenmp2. _8bit. hi byte i r_buffer[ DATA_BYTEL];

tenmp2. _8bit.|obyte i r_buffer[ DATA_BYTE2] ;

adj ust _val ue. _8bit.| obyte Convert Resol uti onToBit( tenp2._16bit );

PEELEEEEE i irrnn

// wite acquired data to screen //

FELEEEEEErr i

I nt eger TOASCI | ( adj ust _val ue. _8bit.| obyte, &text_buffer[7] );
WiteText1( LINE2 );

br eak;

case SEND DELTA SI G EVENT :
WiteText2( LINEl, "Delta Sig Event:", NOPRECLEAR );
node = MODE EDI T_DELTA S| G EVENT;

LEELEEEEEE i ininnn

/'l prepare editing variable //
LEELEEEEEE i irinnn

tenmp2. _8bit. hi byte i r_buffer[ DATA_BYTEL];
tenmp2. _8bit.|obyte i r_buffer[ DATA_BYTE2];
adj ust _val ue. _16bi t tenmp2. _16bit;

FEELEEEEErr i

// wite acquired data to screen //

PEELEEEEE i

I nt eger TOASCI | ( tenp2._16bit, &text_buffer[7] );
WiteText1( LINE2 );

NN NN NN NN
I/l we require the current delta sigm bit resolution to provide //
/1 the edit clanp/checks while adjusting the event val ue 11
NN NN NN NN
delta_sig_res. _8bit.hibyte = ir_buffer[ DATA_BYTE3];

delta_sig_res. _8bit.lobyte = ir_buffer[ DATA_BYTE4];

br eak;

case SEND PASSWORD :

pi r_password. _8bit. hi byte
pi r_password. _8bit. | obyte
tenmp2. _8bit. hi byte

tenmp2. _8bit.|obyte

tenmp2. _16bit

i r_buffer[ DATA_BYTEL];
i r_buffer[ DATA_BYTE2] ;
i r_buffer[ DATA_BYTE3];
i r_buffer[ DATA_BYTE4] ;
~tenp2. _16bit; // 1's conpl enent

NN NN NNy
/1 additional data integrity check, the password nust be received //
Il correctly 11
NN NNy
if ( tenp2._16bit == pir_password. _16bit )

{
node = MODE_USER ENTER PASSWORD; // Get Password() do-while break out
}
br eak;
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}

else [// checksumfailed

{
WiteText2( LINE1, "Bad IR Checksum ", NOPRECLEAR );

if ( node == MODE_WAI TI NG_FOR_PI R_PASSWORD )
{
WiteText2( LINE2, "Auto Retry...", NOPRECLEAR );
}
el se
{
WiteText2( LINE2, "Try Again...", NOPRECLEAR );
Del ay10ns( _1S); /'l show nessage for 1s
Redr awFl ashPar anet er Screen(); // redraw previous screen if an
}
}

r node = IR | DLE; /1 ready for next

voi d RS232CommrsCheck( void )
{

unsi gned char i

uni on UUNSI GNED_| NTEGER vyear ;

voi d *ptr;
struct RTC new ti ne;

if ( flagsl.bit.CHECK RS232_DATA )

{
i f ( CheckSunCheck(&r s232_buffer[0]) )

{

NN NN
/'l The received data has been deened valid //
/'l and has the fornat : /11
Il 11
/1 rs232_buffer[0] : block |ength 11
/1 rs232_buffer[1] : block title 11
/1 rs232_buffer[2] : year hibyte /1
/1 rs232_buffer[3] : year |obyte 11
/1 rs232_buffer[4] : nmonth Jan =1 etc /1
/1 rs232_buffer[5] : day Mon = 1 etc /1
/1 rs232_buffer[6] : date 11
[l rs232_buffer[7] : hours I
/1 rs232_buffer[8] : mnutes 11
/1 rs232_buffer[9] : seconds 11
/1 rs232_buffer[10] : checksum hi byte 11
/1 rs232_buffer[11] : checksum | obyte I
NN NN NN
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PELEEETEE i r b n b n b n bbb i rrrrrr

Designer Reference Manual

11
11
11
11

the time info fromthe pc has arrived in binary form we //
need to programthe RTC with hex data ie to program /1
the RTC with 3 hours and 47 m ns we need to supply 0x03 //
and 0x47 for the rel evant paraneters /1

PITELTITI I LTI LTI it iriiiiriiiigi
for (ii =4; ii < 10; ii++)

{ PEELEEEEE i
DecToHex( & s232 buffer[ii] ); /1 NOTE: not applying to year bytes //
} /'l as special processing applies 11
/'l (see bel ow) 11
FEELEEEEE i

NN NN NN NN

Il

assign RTC data here with hex equival ent of decinmal data //

NN NN NN NN

new_time. mont h = rs232_buffer[4];
new_t i me. day = rs232_buffer[5];
new_tinme. date = rs232_buffer[6];
new_time. hours = rs232_buffer[7];
new_time. mnutes = rs232_buffer[8];
new_time. seconds = rs232_buffer[9];

PELETETEE i rn b r bbb i rrrrr

11
11
Il
Il
Il
Il
11

For exanple, if the current year is 2000 (which it is) then we find //
rs232_buffer[2] = Ox7D and rs232_buffer[3] = O0xD0. This doesn’t | ook //
much |i ke 2000. W need to convert the 0x07DO into 0x2000 which can [/

be sent to the RTC. 11

I
Firstly we'll convert the 2000 (integer) into an ASCIlI formie "2000"//
then convert this to 0x20 and 0x00. 11

NN NN NN NN
year. _8bit. hibyte = rs232_buffer[2];
year. _8bit.lobyte = rs232_buffer[3]

FELEEETEEE i r bbb rrrrrrr

11
Il
Il
11
Il

NOTEl: using 'rs232_buffer’ as storage here since the above //
"systemtine’ assignenents have been nade. I
NOTE2: use of 'void pointer here, 'IntegerToASII ()’ expects//
a 'char’ pointer as the second arg, we're using an 'unsigned//
char’ buffer for storage. I

FELEEETEEErrrr i r bbb e rrrrrrr

ptr

= &rs232_buffer[0];

I nt eger TOASCI | ( year._16bit, (char *)ptr )

FELEEEEEEE bbbt rirrrrd

/1 using the above exanple we'll have : //
Il 11
/1 rs232_buffer[0] ="2 I
/1 rs232_buffer[1] ="'0 11
[l rs232_buffer[2] ="'0 11
[l rs232_buffer[3] ="'0 11
NN NN NN
for (i1l =0; ii <4; ii++)
{
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flagsl. bit.CHECK_RS232_DATA
SCC2. bit. SCRIE

}

REMOTE Source Code Files

rs232_buffer[ii] -="'0"; [/ converting fromchar to decinal
} /l iefrom’'2 ->2, '0 ->0 etc

NN NN NN NN

[/l the data is now represented as hi:lo byte pairs ie: [/

11 I

[l rs232_buffer[0] = 2 I

[l rs232_buffer[1] =0 11

/1 rs232_buffer[2] =0 I

/1 rs232_buffer[3] =0 11

NN NN NN NN
rs232_buffer[0] *= 10;
rs232_buffer[ 0] += rs232_buffer[1]; // == 20

rs232_buffer[2] *= 10;
rs232_buffer[2] +=rs232_buffer[3]; // == 0

DecToHex( &rs232 buffer[0] ); /1 20 -> 0x20
DecToHex( &rs232 buffer[2] ); /1 0 -> 0x00

new_time.year._8bit. hi byte
new_time.year._8bit.| obyte

rs232_buffer[0];
rs232_buffer[2];

NN NN NN NN
// we can now finally send the RTC the new val ues //
NN NN NN NN
if ( SetRTC(&new_tine) )

{

LHELEEEEEr i rriririrrinni

/1 send an ACK back to the pc //

LHELEEEEr i ririrrinni
Send_RS232_ConmmsPacket ( ACKNOALEDGE, 0); /1 "0 for no data here
}

el se

{
NN NNy
/1 send a NOACK back to the pc, user can try again //
NN NN NNy
Send_RS232_CommsPacket ( NOACKNOALEDGE, 0); // 'O for no data here
}

}

0; // ready for next
1; // allow SCI receive interupts again after
/1 this function processing

/'l RS232ComrsCheck()
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unsi gned char Convert Resol uti onToBit( unsigned short int val ue )

{

unsi gned char tenp;

LEEEEEEEEErrrrnnn
/1 range clanps //
LEEEEEEEErrrrrnnn

if ( value < 256 ) val ue = 256;
if ( value > 32768 ) val ue = 32768;
[EEEEEEErrrr i rrrirrr
/Il convert to power of 2 //
LEEEEEEErrrr i rrrirrr
switch ( value )

{

case _8BIT :

tenmp = 8§;

break;

case _9BIT :

temp = 9;

br eak;

case _10BIT :

tenmp = 10;

break;

case _11BIT :

temp = 11,

break;

case _12BIT :

temp = 12;

break;

case _13BIT :

temp = 13;

br eak;

case _14BIT :

tenp = 14;

break;

case _15BIT :

temp = 15;

break;

def aul t

temp = 12;

}
return tenp;
} // ConvertResolutionToBit/()
I e I
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voi d ConvertBitToResol ution( unsigned char bit_resolution)

{
switch ( bit_resolution )
{
case 8 : /] 8bit resolution, 0...255
adj ust _val ue. _16bit = _8BIT;
break;
case 9 : /] 9bit resolution, 0...511
adj ust _val ue. _16bit = _9BIT;
break;
case 10 : // 10bit resolution, 0...1023
adj ust _val ue. _16bit = _10BIT;
break;
case 11 : /!l 11bit resolution, 0...2047
adj ust _val ue. _16bit = _11BIT;
br eak;
case 12 : /1l 12bit resolution, O0...4097
adj ust _val ue. _16bit = _12BIT;
break;
case 13 : /!l 13bit resolution, 0...8191
adj ust _val ue. _16bit = _13BIT;
br eak;
case 14 : /!l 14bit resolution, 0...16383
adj ust _val ue. _16bit = _14BIT;
break;
case 15 : // 15bit resolution, O0...32767
adj ust _val ue. _16bit = _15BIT;
break;
}
} // ConvertBitToResol ution()
R e i R
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voi d Assign_DS Pointer( void )

switch ( delta_sig res._16bit )

{
case 8BIT : /] 8bit resolution, 0...255
ds_adjust_ptr = &ds_adj ust[0];
break;
case 9BIT : /] 9bit resolution, 0...511
ds_adjust_ptr = &s_adj ust[1];
break;
case _10BIT : // 10bit resolution, 0...1023
ds_adjust_ptr = &ds_adj ust[2];
break;
case _11BIT : /!l 11bit resolution, 0...2047
ds_adjust_ptr = &ds_adj ust[3];
break;
case _12BIT : /1l 12bit resolution, 0...4097
ds_adjust_ptr = &ds_adj ust[4];
break;
case _13BIT : // 13bit resolution, 0...8191
ds_adjust_ptr = &ds_adj ust[5];
break;
case _14BIT : /!l 14bit resolution, 0...16383
ds_adjust_ptr = &ds_adj ust[6];
break;
case _15BIT : // 15bit resolution, 0...32767
ds_adjust_ptr = &Js_adj ust[7];
break;
}
} I/ Assign_DS Pointer()
R e i T
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[ REMOTE: dat asort. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : datasort.h /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : 68HC908JL3 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1l  header file for 'datasort.c’ /1
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e T /1
// 001 12/07/00 jt creation 11
THLELEEEE i i rirriririrsi
#i f ndef __DATASORT_H_

#defi ne __DATASORT_H_

unsi gned char CheckSuntCheck( unsigned char * );

voi d | RCommsCheck( void );

voi d RS232CommsCheck( void );

unsi gned char ConvertResol utionToBit( unsigned short int );

voi d Convert Bi t ToResol ution( unsigned char );

voi d Assi gn_DS Pointer( void );

#endi f
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[ REMOTE: decl ar ed. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : declared.h /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : 68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/Il decl ared data types I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 12/07/00 jt creation 11
THELLEEEEE i i rirriririnni
#i f ndef __DECLARED H_

#def i ne __DECLARED H_

FEEEEEEEErr i rrrri
[/ bit/byte access //
FEEEEEEErrrrrrirrrri
struct sPORT

{

unsi gned char bitO :
unsi gned char bitl :
unsi gned char bit2 :
unsi gned char bit3 :
unsi gned char bit4 :
unsi gned char bit5 :
unsi gned char bit6 :
unsi gned char bit7 :
b

uni on uBITS

{

Lol sl sl o L
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unsi gned char byte;
unsi gned char reg;
struct sPORT bit;

}s

LELEEEEEE i rr i irrrrr

[/ 16 bit 'bit’ data type //
LEEEEEEEEr i rrrrrr
struct sUNSI GNED | NTEGER

{

unsi gned char hi byte; /1 0x12XX
unsi gned char | obyte; /1 0xXX34

}s

uni on uUNSI GNED | NTEGER

{

unsi gned short int _16bit;
struct sUNSIGNED | NTEGER _8bit;
}s

struct sSUNSI GNED_I NTEGER BI T

{

uni on uBI TS hi byt e; /] 0x12XX
uni on uBI TS | obyte; /] 0xXX34
}s

uni on UUNSI GNED | NTEGER BI' T

{

unsi gned short int _16bit;
struct sUNSIGNED I NTEGER BIT _8bit;
}s

struct RTC

{

unsi gned char seconds;
unsi gned char m nut es;
unsi gned char hour s;

unsi gned char day;

unsi gned char dat e;

unsi gned char nmont h;

uni on UUNSI GNED_| NTEGER vyear ;

}s

struct sDELTA SI GVA ADJUST

{

unsi gned short int m n;
unsi gned short int max;
unsi gned short int st ep;

}s

#endi f
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[ REMOTE: def i ne. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : define.h /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : MC68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1 gl obal defines I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
[/ 001 27/07/00 jt creation 11
THELLEEEEE i i rirriririnni
#i f ndef __DEFINE_H_

#def i ne __ DEFINE H_

FELELEEE g

/1 conditional defines //

FELELEEEErrrrr s
FEEEEEEE i i rrrrn

#define _ MVDS EMULATOR_ /'l see recomendation from'hc08gnB2em pdf’' //
/1 page 16 11
FEEELLE i rirrr

FEEETEEErrrnr

[l 1/0O defines //

FEEETEEErrrrn

#define TIMNGPIN PTD. bit.bit5 /1 for debugging
#define TIM NG _PIN_DDR DDRD. bit.bit5 // for debugging
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LELLEEEEEr i
/1 general nunerical defines //
LELLEEEEr it

#define _1S 100 /1 100*10nms == 1s

#define _5M NUTE 30000 // 300s/10ns®

/1 debug only quick time-out #defi ne _5M NUTE 1000 // 10s/10ns

/1 #define _1M NUTE 6000 // 60s/10ns

/1 #define _1M NUTE 1000 // 10s/10ms FOR DEBUGG NG

#define TI MER_ROLLOVER 24576 // 10E-3 * 2.4576E6

#define _3P5MS 8602 // 3.5E-3* 2.4576E6

#define _4P5NMS 11059 // 4.5E-3/2.4576E6

#define _1_BI TWDTH 3686 // == 1.5n8

#define M N_PULSE_W DTH 492 /] == 200us

#def i ne MAX_PULSE_W DTH 6144 |/ == 2.5ns

#define NOSE_LIMT 737 /] 300E-6 * 2.4576E6

#define _50US 16 /1 fromdelay.c, 11+(7*16)==123 bus cycles
/1 == 123*(1/ 2. 4576E6) = 50. Ous

#define _100US 35 /1 fromdel ay.c, 11+(7*35)==256 bus cycles
/1 == 256*(1/2.4576E6) = 104.2us

LEELEEEEErrrinrntn

/1 flagsl defines //

LEELEEEEEr i

#define _10M5 LOOP bito

#define IR ACTIVITY bitl

#def i ne PASSWORD_WRAP bit2

#def i ne CHECK_RS232_DATA bit3

#define TO BE ASSI GNED 1 bit4 // this is free for use

#define TO BE _ASSI GNED 2 bits // this is free for use

#define TO BE ASSI GNED 3 bité // this is free for use

#define TO BE ASSI GNED 4 bit7 // this is free for use

LEEEEErrrrrrrrrrrr

/'l Assembler 'C [/

LEEEEErrrrrrrrrrnr

#define d rPAGEORan() _asn{"clrh\n Idx #192\nLOOP2: clr $40-1,x\n dbnzx LOOP2")

#define RSP() _asm("rsp" )

#define SEI() _asm("sei" )

#define CLI() _asm("cli" )

#define STOP() _asm("stop")

#define WAIT() _asm("wait")

#define NOP() _asm("nop" )

#define ServiceWat chDog() COPCTL.reg = O

enum { | R IDLE=0x01, | R DATA, IR MAIN };

#endi f
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[ REMOTE: del ay. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design I
/1l Filename : delay.h 11
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : MC68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1 delay routines I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 15/05/00 jt creation 11
THELLEEEEE i i rirriririnni
#i ncl ude "extern. h"

#i ncl ude "del ay. h"

PELEEEE i r i r bbb r bbb rrrr

/1 The total delay consists of |oading the accunmulator with the del ay 11
/1 argunment, branching to the delay routine and lastly returning fromthe 11
/!l routine, this is shown bel ow /1
Il 11
/1 1da #X ; delay arg sent to function [2] cycles 11
Il jsr Del ayUSecs ; branches to this function [5] cycles I
//10o0pl nop ; nop [1] cycle I
I nop ; nop [1] cycle I
11 nop ; nop [1] cycle 11
/1 nop ; nop [1] cycle 11
I dbnza | oopl ; loop till acc =0 [3] cycles 11
/1 rts ; return from sub-routine [4] cycles I
Il I/
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/1 This gives a total delay of 11+(4+3)*X cycles, where X is the arg sent. 11
/[l We are using a 2.4576MHz internal bus via the PLL. This gives us a bus I
/1 cycle time of 1/2.4576E6 = 406. 9ns I
11 I
[/l For eg, if we want to delay for 50us, then we have: /1
Il 50E-6/406.9E-9 = 122.88 bus cycles => 123 = 11 + 7*X, => X = 16 11
Il I/
/1 ' DelayUSecs( 16 )' to get 50us del ay. I
Il I
/1 Argunments: 'X delay value as calculated from’'cyles = 11 + 7X 11
/'l Returns : none 11

NN NN NN NN NN NNy
voi d Del ay( unsigned char uSecs )

{
#asm
LOOP1:

nop

nop

nop

nop

dbnza LOOP1
#endasm
} /1 Delay()
R e i e

voi d Del aylOns( unsigned char _10ms_nultiple )
{

unsi gned char ii;
for (ii =0; ii < _10ms_multiple; ii++)
Ser vi ceWat chDog() ;

while ( !flagsl.bit._10M5 LOOP );
flagsl.bit._10M5_LOOP = O;

}
} [/ DelaylOms()
[ = m = e e e iiiiaon
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[ REMOTE: del ay. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design I
/1l Filename : delay.h 11
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : 68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1 header file for delay.c I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 15/05/00 jt creation 11
THELLEEEEE i i rirriririnni
#i f ndef __DELAY H_

#def i ne __ DELAY H_

LEEEEEEEEr it

/1 function prototypes //
LEEEEEEEEr it

voi d Del ay( unsigned char );
voi d Del aylOms( unsigned char );

#endi f
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[ REMOTE: di gi pot . c]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceece  ceeeceecce /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeee /1
THLLLEEEEE i rirriririrly
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and /1
/1 /1
[/ Tel ephone: 0044 1207 693920 /1
/'l Fax . 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web . Www. at eecc. com /1
THLELEEEEE i rriiirrrlg
/1 Project : Mtorola Infra Red Reference Design, Renote Control /1
/[l Filename : digipot.c /1
/1 Author : jtravers /1
[/l Compiler : Cosmc HCO8 /1
/1 CPU : MC68HC908GP32 /1
[HLEEEEEErrrrririrrll File Contents [/ 01100 EELHE I T EEEErr i rirriiirirnl
// LCD contast control via digital pot /1
FEEEEEEEErrrrr il Update Information [/ 010001 TEEE0TEEEEnnnnnnny
/1 Ed. Date Init’s Mbdification /1
e /1
// 001 08/11/00 jt creation /1

THLELEEEEE i i rirriiirtrrli
#i ncl ude "extern. h"
#i ncl ude "di gi pot. h"

voi d Digi Pot( unsigned char comand )

{

unsi gned char ii;

DIAd POT_CS = 0; /!l ensure CS active
DI A POT_INC = 1; /Il signal stable, hi->o0o is comand transition
DDRB. r eg | = 0b00011100; /1 ensure out put
Il
for (ii =0; ii <5; ii++) [/ we insert this for |oop to speed up the
{ /'l user perceived contrast change per button press
/1 if you decrease the value the lcd will change
// more slowy and conversely if you increase the
/1 the | oop max val ue the |lcd contrast will change
/1 quickly.
if ( command == DP_| NCREMENT ) DI d POT_UD = 0;
el se D@ POT_UD = 1;
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LEEEEEEEE i
/1 apply digipot command //
LEELEEEEErr i

DI G POT_I NC = 0; [/l force wiper position change
NCP() ;
DI G POT_INC = 1; /1
}
DIlA POT_CS = 1; /'l ensure CS off + wite to value to eeprom
/1 DigiPot()

PELELEEEEE i r i r i r b n bbb i r

[ REMOTE: di gi pot . h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCccceeecc  ceeeeeeec /1
THEELELEEE i rririrriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © Www. at eecc. com /1
THELLEEEEE i rirriririrti
/1 Project : Mtorola Infra Red Reference Design, Renote Control 11
[/ Filename : digipot.h 11
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
THEEEEEEELrrrri il File Contents [0 TLHEEEEHE T EEEErErriririrrinirtinni
/1 header file for digipot.c 11
FEEELELEErrrrr il Update Information [/ 100000 TTTTTEEIITTTTEETTTTETT]
/1 Ed. Date Init’s Mbdification /1
A e e I R /1
// 001 08/11/00 jt creation I
THELLEEEEE i rirriririrsi
#i f ndef __ DG POT_H_

#def i ne __ DA POT_H_

#define DIA POT_CS PTB.bit.bit2
#define DA POT_UD PTB.bit.bit3
#define DI G POT_INC PTB.bit.bit4

enum { DP_I NCREMENT, DP_DECREMENT };
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LEEEEEEErrrrrrrr
/1 protoype(s) //
LEEEEEEErrrrrrnrr
voi d Di gi Pot( unsigned char );

#endi f

[ REMOTE: error. c]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE CcC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THELLELEEE i i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Dur ham /1
/! DH8 6BP /1
/1 Engl and 11
/1 /1
[/ Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1 web © wWww. at eecc. com /1
THEELEEEE i i rirriririnni
/1 Project : Mtorola Infra Red Reference Design, Renote Control 11
/! Filename : error.c /1
/1 Author : jtravers 11
[/l Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
THELEEEEEErrr il File Contents [/ 11 00T EEE LT EEnErirriririririniriinni
/1l Error routines /1
FEEELELEErrrrr il Update Information [/ 000000 TTTTTEETTTTEETITTETT]
/1 Ed. Date Init’s Mbdification /1
B e e /1
// 001 01/09/00 jt creation 11
THEELEEEEE i i rirriririrsi
#i ncl ude <string. h>

#i ncl ude "extern. h"

#i ncl ude "l cd. h"

#i ncl ude "convert.h"

#i ncl ude "del ay. h"

#i ncl ude "error.h"

void ErrorCondition( unsigned char val ue )

{
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unsi gned char breakout _count;
unsi gned char ii;

WiteText2( LINE1_2, "", PRECLEAR );

strcpy( & ext_buffer[0], "Error " ); /1 last ' ' char occupies 'text_buffer[5]
I nt eger TOASCI | ( val ue, & ext_buffer[6] ); // since next free position is 6
WiteText1( LINELl );

switch ( value )

{
case ERROR NO | R COWS :

WiteText2( LINE2, "No IR Conms [IN]", NOPRECLEAR );
break;

case ERROR _NO PASSWORD :
WiteText2( LINE2, "No PIR Password ", NOPRECLEAR );

break;

}

LEELEEEEEr i inirrns
/'l show nessage for 5s //
LEEEEEEEEr i inrrrns
breakout _count = 5;

for (ii =0; ii <50; ii++ ) // 50*100ns == 5s
{
Del ay10ns( 10); /1 100ms
if (ii %10 == 0) [/ every second
{
I nt eger TOASCI | (  breakout _count--, &ext_buffer[0] ); // show lcd counter
WiteText 1( LINE1+15 ); /'l decrementing
}
}
} I/ ErrorCondition()
e e
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[ REMOTE: error. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : error.h /1
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1  header file for "error.c’ /1
FEEELELEErrrrr il Update Information [/ 100000 TTTTTEEIITTTEEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e /1
// 001 01/09/00 jt creation 11
THELLEEEEE i rirriririrsi
#i f ndef __ ERROR H_

#defi ne __ERROR H_

enum {

ERROR_NO | R_ COMWVB = 0x01,
ERROR_NO_PASSWORD
}s

LEEEEEELErrrnnn
/'l prototypes //
LEEEEEELErnrnnn
void ErrorCondition( unsigned char );

#endi f
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[ REMOTE: ext er n. h]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCCCCCCCC [/
Il AAAA TTTTTTTTTTTT EEE EEE cc cc I
I AAAAAA TTTT EEEEE EEEEE cC cc I
I AAAAAAAA TTTT EEEEE EEEEE cc CcC I
/1 AAAA  AAAA TTTT EEE EEE cc CcC I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Cccccccecec /1
N NN NN NNy
/1 AT El ectroni ¢ Enbedded Control Consultants I
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham 11
// DH8 6BP 11
/1 Engl and I
/1 I
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 I
/] email : enquiries@teecc.com /1
/1 web © www. at eecc. com 11
N NNy
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/[l Filename : error.h 11
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/Il CPU : MC68HC908GP32 11
FEEELELErrrrr il File Contents [/ /0TTTEEEIEEEEE T rrniiirrirnnning
/1 "extern' declarations for global variables declared in 'data.c’ I
FEEELELEErrrrr il Update Information [/ 000000 1TTTTEEIITTTEEETTTTTTT]
//  Ed. Date Init’s Mdification 11
R R P 11
// 001 01/09/00 jt creation 11
N NN NNy
#i f ndef __EXTERN_H_

#def i ne __ EXTERN H_

#i f ndef __DECLARED H_

#i ncl ude "decl ared. h"

#endi f

#i f ndef __GP32 H_

#i ncl ude "gp32. h"

#endi f

#i f ndef __DEFINE_H_

#i ncl ude "define. h"

#endi f
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[HEEEELrrrrrririrrrrl
/1 dobal variables //
[HEEEELrrrrrrririrrrl

extern @iny char text_buffer[17];

extern @iny unsigned char button_press_st at us;
extern @iny unsigned char but t on_debounce_counter;
extern @iny unsigned char button_rel ease_counter;
extern @iny unsigned char node;

extern @iny unsigned char node_copy;

extern @iny unsigned char character_count;

extern @iny unsigned char shut _down_ii;

extern @iny unsigned char shut _down_jj ;

extern @iny unsigned char pir_buffer_size;

extern @iny unsigned short int stop_counter;

extern @iny unsigned short int user _password;

extern @iny unsigned short int pressed_pattern;

extern @iny union uBITS button_fl ags;

extern @iny union uUNSI GNED_| NTEGER pi r _passwor d;

extern @iny union uUNSI GNED_|I NTEGER BIT button_pattern;

extern @iny uni on uUNSI GNED_| NTEGER delta_sig_res;

extern @iny uni on uUNSI GNED_| NTEGER adj ust _val ue;

NN NN NN NN
/1 NOTE : declaration syntax : 11
/1 This pointer resides in PAGEO and points to 'near’ data //
NN NN NN NN
extern @ear struct sDELTA SI GVA ADJUST * @iny ds_adjust_ptr;

FEEEEEEEEE i nrrnn
// data used in interrupt routines //
LELEEEEEEr i irrnnn
extern @iny volatile unsigned char
extern @iny volatile unsigned char
extern @iny volatile union uBITS

ir_buffer[15];
rs232_buffer[15];
flagsi;

RNy
/1l const data //
RNy

extern @ear const struct sDELTA SI GVA ADJUST  ds_adj ust[8];
extern @ear const char days_of _week[9][4];
extern @ear const char nont hs_of _year [ 14] [4];

#endi f
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[ REMOTE: gp32. h]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEEEEEEEE i rrrririrririrtinsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
[/ Tel ephone: 0044 1207 693920 I
/'l Fax . 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web . Www. at eecc. com /1
THLLEELEEE i i rirririrrinsi
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/[l Filename : gp32.h 11
/1 Author : jtravers 11
[/l Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
THEEEEEEErrrrrr il File Contents [/ 011 00T EEHE LI EEEri i riiiriinirrinti
/1 register definitions for MC68HCO08GP32 I
FEEELELEErrrrr il Update Information [/ 100000 TTTTTEEIITTEEEETTTTTET]
/1 Ed. Date Init’s Mbdification /1
e /1
// 001 01/09/00 jt creation I
THLLEEEEEE i i rirriririnni
#i f ndef __GP32 H_

#def i ne __GP32 H_

#i ncl ude "decl ared. h"

[ELEEErrrrrirrrrrr

/'l CPU Registers //

FELEErrrrrrirrrrrrd

@iny volatile union uBITS PTA @x00;

@iny volatile union uBITS PTB @x01;

@iny volatile union uBITS PTC @x02;

@iny volatile union uBITS PTD @x03;

@iny volatile union uBITS DDRA @x04;

@iny volatile union uBITS DDRB @x05;

@iny volatile union uBITS DDRC @x06;

@iny volatile union uBITS DDRD @x07;

@iny volatile union uBITS PTE @x08;

@iny volatile union uBITS DDRE @x0C;

@iny volatile union uBITS PTAPUE @x0D;

@iny volatile union uBITS PTCPUE @xO0E;

@iny volatile union uBITS PTDPUE @xO0F;

@iny volatile union uBITS SPCR @x10;

@iny volatile union uBITS SPSCR @x11;

@iny volatile union uBITS SPDR @x12;
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@i
@i
@i
@i
@i
@i
@i

i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny
i ny

ny
ny
ny
ny
ny
ny
ny

@ear
@ear
@ear
@ear
@ear
@ear

volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile

uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
unsi gned short
uni on uBI TS
uni on uBI TS
unsi gned short
uni on uBI TS
uni on uBI TS
uni on uBI TS
unsi gned short
uni on uBI TS
uni on uBI TS
uni on uBI TS
unsi gned short
uni on uBI TS
uni on uBI TS
uni on uBI TS
unsi gned short
uni on uBI TS
uni on uBI TS
unsi gned short
uni on uBI TS
uni on uBI TS
uni on uBI TS
unsi gned short
uni on uBI TS
uni on uBI TS
uni on uBI TS
unsi gned short
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
unsi gned short
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS
uni on uBI TS

Passive Infrared (PIR) Unit

i nt

i nt

i nt

i nt

i nt

i nt

i nt

i nt

i nt

SCC1 @x13;
Sce2 @x14;
SCC3 @x15;
SCS1 @x16;
SCS2 @x17;
SCDR @x18;
SCBR @x19;

I NTKBSCR @x1A;
I NTKBI ER @x1B;

| NTSCR @x1D;
CONFI & @X1E;
CONFI GL @x1F;
T1SC @x20;
T1CNTH @x21;
T1CNT @x21;
T1CNTL @x22;
T1MODH @x23;
TiMOD @x23;
T1MODL @x24;
T1SCO @x25;
T1CHOH @x26;
T1CHO @x26;
T1CHOL @x27;
T1SC1 @x28;
T1CH1H @x29;
T1CH1 @x29;
T1CHIL @X2A;
T2SC @x2B;
T2CNTH @x2C;
T2CNT @x2C;
T2CNTL @x2D;
T2 MODH @x 2E;
T2MOD @x2E;
T2MODL @x 2F;
T2SC0 @x30;
T2CHOH @x31;
T2CHO @x31;
T2CHOL @x32;
T2SC1 @x33;
T2CH1H @x34;
T2CH1 @x34;
T2CHIL @x35;
PCTL @x36;
PBWC @x37;
PMSH @x38;
PMS @x38;
PMSL @x39;
PMVRS @x3A;
PNMDS @x3B;
ADSCR @x3C;
ADR @x3D;
ADI CLK @x 3E;
SBSR @x FEQO;
SRSR @xFEO1;
SUBAR @xFEO02;
SBFCR @x FEO3;
I NT1 @xFEO04;
| NT2 @x FEO5;
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@ear volatile union uBITS | NT3 @xFEO06
@ear volatile union uBITS FLCR @xFEOS8
@ear volatile union uBITS BRKH @xFEO09
@ear volatile unsigned short int BRK @xFEO09
@ear volatile union uBITS BRKL @xFEOQA;
@ear volatile union uBITS BRKSCR @xFEOB
@ear volatile union uBITS LVI SR @xFEOC
@ear volatile union uBITS FLBPR @xFF7E
@ear volatile union uBITS COPCTL @xFFFF

PELEEEEEEEE bbb bbb irrrnrg
// access to the HCO8 condition code reg : carry flag //
PELEEEEEEEE bbb bbb rrrrrg
@uiltin unsigned char carry( void );

NNy

/1 INT1 //
1Hrrrrn
#define |F1 bit2
#define |1F3 bit4
#define |F4 bith
#define |1F5 bit6
NNy
/1l INT2 [/
NNy
#define |F14 bit7

1Hrrrin
/1 INT3 [/
NNy
#define |F15 bit0

LEEEEEErrrnnn
[l T1SC reg //
LEEEEEErrrnnr

#defi ne PSO bito
#defi ne PS1 bitl
#defi ne PS2 bit2
#define TRST bit4
#defi ne TSTOP bith
#define TAOE bit6
#define TOF bit7
RN NNy

[/ T1SCO reg //

RN NNy
#def i ne CHOMAX bit0
#defi ne TOVO bitl
#defi ne ELSOA bit2
#defi ne ELSOB bit3
#defi ne MSOA bit4
#defi ne MSOB bith
#define CHOIE bit6
#defi ne CHOF bit7
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1Hrrrrrrrrrlnd

/[l TSC1 reg //

[Hrrrrrrrrrln

#defi ne CHILMAX bito
#define TOV1 bitl
#defi ne ELS1A bit2
#defi ne ELS1B bit3
#defi ne MB1A bit4
#define CHLIE bit6
#defi ne CHLF bit7

LEEEEEEEEEr i inrnnn
[/l A2D status & control reg //
LEEEEEEEEEr i irrnnn

#define CHO bito
#define CHl bitl
#defi ne CH2 bit2
#defi ne CH3 bit3
#define CH4 bit4
#def i ne ADCO bith
#define Al EN bit6
#def i ne COCO bit7

NNy
/1 A2D input clock reg //
NNy

#defi ne AD VO bith
#define AD Vi bit6
#defi ne ADI V2 bit7
[EEEErrrrrrirrrrlrd

/1 FLASH control //

[HLLEELrrrrirrrrlr

#defi ne PGM bito
#def i ne ERASE bitl
#defi ne MASS bit2
#defi ne HVEN bit3

LELEEELrrrr i rrirrrnl
/1 KEYBOARD status/control //
LEEEEELErrr i rrirrrrl

#def i ne MODEK bit0
#defi ne | MASKK bitl
#defi ne ACKK bit2
#defi ne KEYF bit3

LELEEEEEEr it
// KEYBOARD i nterrupt enable //
LELLEEEEEr i

#def i ne KBI EO bito
#def i ne KBI E1 bitl
#def i ne KBI E2 bit2
#def i ne KBI E3 bit3
#def i ne KBI E4 bit4
#def i ne KBI E5 bit5
#def i ne KBI E6 bit6
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LHEEEEEEr i rirririrtng
bandwi th contr ol
LHEEEEEEr i rrrririrtng

/11 pl

#defi ne AUTO
#defi ne LOCK
#def i ne ACQ

NNy,
control
[HEEErrrrrrrrlr

/11 pl

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne

PLLI E
PLLF
PLLON
BCS
PRE1
PREO
VPR1
VPRO

NNy
Il SCs1 /]
NNy

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne

SCTE
TC
SCRF
I DLE
OR
NF
FE
PE

NNy
Il scc2 /]
NNy

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne

#endi f

SCTI E
TC E
SCRI E
ILIE
TE

RE
RWJ
SBK

bit7
bit6
bit5

bit7
bit6
bit5
bit4
bit3
bit2
bitl
bito

bit7
bit6
bit5
bit4
bit3
bit2
bitl
bito

bit7
bit6
bit5
bit4
bit3
bit2
bitl
bito
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[ REMOTE: gp32. | kf]

HHBH AR HBHBHHBHBH R R R R R R R R R R R R R R R
# COSM C HCO8 LI NKER COWWAND FI LE FOR MOTOROLA HCO908GP32 PIR REMOTE UNIT #

# ATEECC July 2000

#

HHBH B HBHBHHBHBH R R R R R R R R R R R R

HHHBHBHBBHHHHBHBHHBHE
# decl ared synbol s #
HHHBHBHBHHAHBHBHHBHT
+def __menory=@ bss # synbol used by startup
+def _ stack=0x023f # NOTE: stack pointer
# instructions occur in
# 0x023f is the |ast
+def _ sbss=0x00f0 # for static initialised data 'bsct’
HHERHHE AT AR
# PAGEO RAM #
HHERHRE AT AR
+seg .ubsct -b 0x0040 -n TinyRam
+seg .bsct -b 0Ox00f0 -n Staticlnit -m 16

HUHHHBHBHHHHHHHHH AR B R HHHHHHHRRH
# GP32 additional RAM bl ock #
HUHHHBHBHHHHHHHHH AR B HHHHHHHRRH

+seg .data -b 0x100 -n Near RAM -m 320
HHHBHBHHBHAHBH

# CONST DATA #

HHHBHBHHBHBHBH

+seg .const -b Oxfd8b -n ConstData -m 117

HtHH R AR AH TR R R AR AR R
# vari ables data for PAGEO #
HtHH R AR AH TR R R AR AR R
ireg.o

Ireg.o

data. o

HHHHHHHH AR
# FLASH nmenory for user code #
HHHHHHHH R
+seg .text -b 0x8000 -n User FLASH -m 32256- 117

Passive Infrared (PIR) Unit

rel ocation,

‘crtsi.s’

-m 192-16 # PAGEO RAM 16 for
# initialised PAGEO static data

H oH H H

HOHH R H R

ram byte in the 908GP32

see bel ow

bel ow

total ram = 192+320 = 512

const data decl ared
in 'data.c’, occupies the
| ast 117 bytes of FLASH
menory

for

ensuring that the Cosnic
variables 'c_reg’

and 'c_lreg are positioned
at the beginning of ramthis
ensures that during nencpy
operations they do not get
overwitten with copied data
user declared data

MC68HCO08GP32 user code start
117 for const data see above

addr ess
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BHHHHHHBHBHHHHBHBHHBHBHHHB BB HHBHBH
# const area for switch junp tables #
BHHHHHHBHBHHHHBHBHH BHBHHH B BH B HHRHBH
+seg .const -a User FLASH -n Const FLASH # '-a append section to previous

BHEHHHH R FGRE R
# FLASH nenory object files #
BHEHHBH R AT R
crtsi.o # Cosmic startup routine

# user code from here. ..
button.o # button debounce/ decode interface
convert.o # conversion routines
datasort.o # ir received data integrity
del ay. o # inline del ay
di gi pot.o # lcd contrast control
error.o # IR comms error condition routines
interrup.o # interrupt handling routines
ir_comms.o # | R conms routines
i2c.o0 # low level i2c routines for the RTC
lcd. o # lcd routines
nai n. o # main() and interrupt vectors
node. o # user interface routines
rs_conms. o # rs232 routines
rtc.o # real tine clock read/wite
startup.o # mcro initialise, i/o and tiner
HABHAHHHHHH R AHBH AR
# Cosmic libraries #
HABHAHHHHH R R AR BH AR

c:/cosmc/cx08/1ib/libi.h08
c:/cosmc/cx08/1ib/libmh08

BHBHHHHHHBH

# Vectors #

BHBHHHHHHBH

+seg .const -b Oxffdc -n Vectors -m 36
vectors. o
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[ REMOTE: i 2c. c]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeee /1
THLLLEEEEE i rirriririrly
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and /1
/1 /1
[/ Tel ephone: 0044 1207 693920 /1
/'l Fax . 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web . Www. at eecc. com /1
THLELEEEEE i rriiirrrlg
/1 Project : Mtorola Infra Red Reference Design, Renote Control /1
/! Filename : i2c.c /1
/1 Author : jtravers /1
[/ Compiler : Cosnmic ANSI-C /1
/1 CPU : 68HC908GP32 /1
[HLEEEEEErrrrririrrll File Contents [/ 01100 EELHE I T EEEErr i rirriiirirnl
/1 i2c routines for accessing real tine clock ic /1
FEEEEEEEErrrrr il Update Information [/ 010001 TEEE0TEEEEnnnnnnny
/1 Ed. Date Init’s Mbdification /1
e /1
// 001 17/06/00 jt creation /1
THLELEEEEE i i rirriiirtrrli
#i ncl ude "extern. h"

#i ncl ude "i2c.h"

unsi gned char Wit Forl 2CAcknow edge( void )

{
unsi gned char tenp = O;

SET_DATA_TO_OUTPUT;

LEEEEEEEEEE i bbb
/] set SDA hi because during the 9th clock the SLAVE will //

/1 pull the SDA line lo I

FEEEEEEEEE bbb bbb bbb

SET_SDA;
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NN NN
// data line now i nput so we can see go lo //
NN
SET_DATA_TO_| NPUT;

Set UpAndHol dTi mi ngDel ay() ;

FELEELEEErrrrr i r i r i n b rrrr

/1 SLAVE should pull line lo anytine I
NN
SET_SCL;

Set UpAndHol dTi mi ngDel ay() ;

while ( READ SDA == 1)
{ LELLEEEEEE i inirinnn
if ( ++tenmp >= 250 ) [/ basic error check here //
{ FEELEEEEEE i irinnn
SET_DATA TO OUTPUT; // back to output
Set UpAndHol dTi mi ngDel ay();

RESET_SCL; /1 9th clock bit conplete
return O;
}

}

SET_DATA _TO OUTPUT; // back to output
Set UpAndHol dTi nmi ngDel ay() ;

RESET SCL; /1 9th clock bit conplete

return 1;

} // \WitForl 2CAcknow edge()

[ R I I I I IR

voi d Sendl 2CAcknow edge( void )

{

NN NN NN
I/l the slave RTC has left the SDA line high //
[/ for us to send an ACKNOW.EDGE I
NN NN NN

PELETEEEEE b r bbb rrrrrrrd

SET_SDA,; /'l ensure output transistor is '1 before /1

/1 maki ng an out put I
SET DATA TO OUTPUT; // take control of the SDA line /1
RESET SCL; /1 an ACKNOW.EGE occurs /1
Set UpAndHol dTi mi ngDel ay() ; I
RESET _SDA; /1 when the SDA is stable |lo /1
Set UpAndHol dTi nmi ngDel ay() ; I
SET SCL; /1 when the clock /1
Set UpAndHol dTi nmi ngDel ay() ; 11
RESET SCL; /1 goes hi->lo /1
Set UpAndHol dTi mi ngDel ay() ; I

SET_DATA TO_| NPUT; /1 relinquish control back to the slave RTC //
FELEEELEE i rrrrrrrrrrrr
} I/ Sendl 2CAcknow edge()
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unsi gned char I nCl ock( void )

{

unsi gned char t enp;

SET_SCL;
SET_DATA_TO | NPUT;

Set UpAndHol dTi mi ngDel ay() ;

if (READ_SDA) tenp = 1;
el se temp = 0;
RESET SCL; I/l reset clock lo to conplete read

Set UpAndHol dTi mi ngDel ay() ;

return tenp;
} I/ Indock()

void Qutd ock( void )

{

SET_SCL;

Set UpAndHol dTi mi ngDel ay() ;
RESET_SCL;

Set UpAndHol dTi mi ngDel ay() ;
} /1 Qutd ock()

void StartBit( void ) /1 now defined in 'define.h’ as assenbler C

{
LHELEEEEErr i rrirlirgl
/1 bus inactive conditions here //
FHELEELEErrrrr i rrirlirgl
SET_SDA;

SET_SCL;

SET_CLOCK _TO QOUTPUT;
SET_DATA TO OUTPUT,;

Set UpAndHol dTi mi ngDel ay() ;

LEEEEEEErrrrrrrr

[l apply START //
LEEEEEEErrrrrrrr

SET_SDA;

Set UpAndHol dTi nmi ngDel ay() ;
SET_SCL;

Set UpAndHol dTi m ngDel ay() ;
RESET_SDA;

Set UpAndHol dTi m ngDel ay() ;
RESET_SCL;

Set UpAndHol dTi m ngDel ay() ;
} /] StartBit()
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void StopBit( void )

{

RESET_SDA;

Set UpAndHol dTi mi ngDel ay() ;
SET_SCL;

Set UpAndHol dTi mi ngDel ay() ;
SET_SDA;

Set UpAndHol dTi mi ngDel ay() ;
} [/ StopBit()

voi d Sendl 2CByt e( unsi gned char val ue )
{

unsi gned char | oop;

SET_DATA_TO_OUTPUT;

LHEEEEEEEE i rrrrirrinsy
/1l clock is reset fromstart bit //
FHEEEEEEE i rririrrinty
for ( loop = 0; loop < 8; |oop++ )

{

val ue <<= 1; [/l load carry flag with bit7

if ( carry() ) SET_SDA

el se RESET_SDA;
FEELEEEEE bbb irrrrrrg
Qut A ock(); // data is ready now generate the clock //

} PEELEEEEE bbb irirrrr
} 1/ Sendl 2CByte()

unsi gned char Get|2CByte( void)
{

unsi gned char | oop;

unsi gned char receiving_val ue;
SET_DATA_TO_| NPUT;
receiving_val ue = 0;

for ( loop = 0; loop < 8; |oop++ )

{

recei ving_val ue <<= 1; /1 shifting data left

if ( InClock() ) /1l get next bit sanple, returns either 0 or 1
{
recei ving_val ue | = 1; /] setting bitO if hi
}

}

return receiving_val ue;
} /] Getl2CByte()
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PELELEEEEE i r bbb r bbb r i rrrr

/1l We require function call-content-return to take 5us (worst case timng). I
/1 5us/(1/2.4576E6) == 12.3 == 13 bus cycles I
11 I
[/ The call (jsr) is [5] cycles, the return (rts) is [4] cycles leaving the I
/'l function body to occupy 13-(5+4) == 4 cycles 11

NN NN NN NN NNy
voi d Set UpAndHol dTi mi ngDel ay( void )

{

NOP() ; NOP() ; NOP() ; NOP() ;

} I/ SetUpAndHol dTi m ngDel ay()

[ REMOTE: i 2c. h]
R

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE CcC CcC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAA  AAAA TTTT EEE EEE CcC CcC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCccceeecc  ceeeceeee /1
THLEEEEEEL i iirriiirirlg
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and /1
/1 /1
[/ Tel ephone: 0044 1207 693920 /1
/'l Fax . 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web . Www. at eecc. com /1
THLELEEEEE i rirririrrrli
/1 Project : Mtorola Infra Red Reference Design, Renote Control /1
/! Filename : i2c.h /1l
/1 Author : jtravers /1
[/ Conmpiler : Cosmic ANSI-C /1
/1 CPU : 68HC908GP32 /1
FHLEEEEEErrrrriririll File Contents [/ 1100 EELHE T EEEEErrririiriiirtrny
/1  header file for 'iZ2c.c’ /1
FEEELELEErrrrr il Update Information [/ 100000 TTTTTEEIITTTEEEITTTTTT]
/! Ed. Date Init’s Mbdification /1
e R /1
// 001 17/06/00 jt creation I

NN NNy
#i f ndef __12CH_
#defi ne __12CH_
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[HEEErrrrrrrrlr
/1 12C defines //
[HEEErrrrrrrrrrr

/] data

#define SET_SDA PTB.bit.bitl =1
#defi ne RESET_SDA PTB.bit.bitl =0
#defi ne SET_DATA TO OUTPUT DDRB. bit.bitl =1
#defi ne SET_DATA TO_| NPUT DDRB. bit.bitl =0
#defi ne READ_SDA PTB.bit.bitl

/'l clock

#define SET_SCL PTB.bit.bit0 =1
#defi ne RESET_SCL PTB.bit.bit0 =0
#define SET_CLOCK TO QUTPUT DDRB.bit.bit0 =1
unsi gned char 1nd ock( void );

voi d Qut Cl ock( void );

voi d StartBit( void );

voi d StopBit( void );

voi d Sendl 2CByt e( unsi gned char );

unsi gned char Getl 2CByte( void );

unsi gned char Wit For| 2CAcknow edge( void );

voi d Sendl 2CAcknow edge( void );

voi d Set UpAndHol dTi mi ngDel ay( void );
#endi f
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[ REMOTE: i nt errup. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCCCCCCCC [/
Il AAAA TTTTTTTTTTTT EEE EEE cc cc I
I AAAAAA TTTT EEEEE EEEEE cC cc I
I AAAAAAAA TTTT EEEEE EEEEE cc CcC I
I AAAA  AAAA TTTT EEE EEE cc CcC I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Cccccccecec /1
N NN NN NNy
/1 AT El ectroni ¢ Enbedded Control Consultants I
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham 11
// DH8 6BP 11
/1 Engl and I
I I
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 I
/] email : enquiries@teecc.com /1
/1 web © www. at eecc. com 11
N NNy
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/[l Filename : interrup.c 11
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/Il CPU : MC68HC908GP32 11
FEEELELErrrrr il File Contents [/ /0TTTEEEIEEEEE T rrniiirrirnnning
/1 Interrupt routines I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
[/ Ed. Date Init’s Mdification 11
e TR T I
// 001 01/09/00 jt creation 11
N NN NN NNy
#i ncl ude <string. h>

#i ncl ude "extern. h"

#i ncl ude "ir_conms. h"

#i ncl ude "interrup.h"

@nterrupt void TI MERLOVERFLON void )

{
if ( TISC. bit.TOF && T1SC. bit. TOE )
{
T1SC. bit. TOF = 0; /1 clear interrupt flag
flagsl.bit._10M5_LOOP = 1; /1 main() sequencer
}
} /1 TI MERLOVERFLOW)
L R
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NN NN NN NN NN NNy
[/ timerl channel O interrupt routine I
NN NN NN NN NN NNy
@nterrupt void TI MERLCHANNELO( void )

{
static @iny unsigned char i r_byte_count = 0;
static @iny unsigned char ir_bit_count = 0;
static @iny unsigned char ir_block_length = 0;
static @iny unsigned short int ir_start_tine = 0;
static @iny unsigned short int ir_stop_tine = 0;
unsi gned short int time_diff;
LELLEEEEEET i rrrrrnn
/1 Infra-red decoding routine //
LELLEEEEEE b rrrrrnn
if ( T1SCO. bit.CHOF && T1SCO. bit.CHOIE )

{

T1SCO. bi t. CHOF = 0; /1 clear interrupt flag

if ( T1SCO.bit.ELSOA && ! T1SCO. bit. ELSOB ) // +ve edge event
{

ir_start_tine = T1CHO; /1 tine stanp +ve edge
T1SQ0. bit. ELSOA = 0;
T1SCO. bit. ELSOB = 1; /1 -ve edge next
}
el se /1 -ve edge event
{
ir_stop_time = T1CHO; [/l tine stanmp -ve edge

LELEEEEEE i
[/ pulse width calculation //
LEEEEEEEE i rrinnn

if (ir_stop_tinme >= ir_start_tine ) /1 timer rollover!
{
time_diff =ir_stop_time - ir_start_tine; // standard

else // rollover conpensation
{
time_diff = (TIMER_ ROLLOVER-ir_start_tine) + ir_stop_tine;
}

NN NN NN
/1 1s this pulse an IR comms packet | eader START pul se (approx 4ns) //
NN NN NN NN
if ( tinme_diff > 3P5MS && tine_diff < _4P5M5 && ir_nopde == |R_IDLE )

{

NN NN

/1 clear variables for incom ng data stream//

NN NN NN

menset ( & r_buffer[ 0], O0x00, sizeof(ir_buffer) ); [// clear buffer...

i r_byte_count = 0;

ir_bit_count = 0;
ir_block_length = 0;
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flagsl.bit. IR ACTIVITY

}
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| R_DATA;
1; /] denote a valid START to show there
/1 has been some comrs activity
/'l never cleared

node

else if ( ir_node == | R_DATA ) /1 must be building a bit pattern

{

PELEEEEEEE b r bbb bbb rrrrr

Il

is this pulse in the acceptable pulse width region //

PELEEEEEE bbb bbb bbb rrrrrr

if

Passive Infrared (PIR) Unit

( time_diff >= MN_PULSE_ WDTH && tinme_di ff <= MAX_PULSE W DTH )
{
NNy
/1 has a '1'" arrived, if so set the 'bit_count’ bit ie //
/1 if "bit_count’ is 3 then set bit3 of 'tenp’ etc I
NNy
if (tine_diff >= _1 BITWDTH )
¢
i
}
LEEEEEErE i rrrrrrnn
/1 have we received a byte yet //
FEEEEEErr i irrrrnn

if ( ++ir_bit_count >= 8 )

{

ir_bit_count =0

r_buffer[ir_byte_count] |= (unsigned char)(0x01<<ir_bit_count)

if ( 'ir_byte_count ) // == 0, first byte...block length byte
{
NN NN
/1 total bytes expected is 'block_| ength+2’ //
/1 ("2 for checksum hi and | o bytes) 11
NN NNy
ir_block_length = (unsigned char) (ir_buffer[0] + 2);

LEEEEEELErrrnrrrrrrnrns

/1 buffer wite clanp //

FEEEEEEEErrr i

if ( ir_block_length > sizeof (ir_buffer) )
{
NN NN NN
[/l corrupt data has arrived, abort. //
NN NN NN NN

i r_node = |RIDLE

T1SCO. bit. ELSOA = 1; /1l +ve edge. .
T1SCO. bit. ELSOB = 0; /1 ... nhext
return;

}
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if ( ++ir_byte_count
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>= jir_block_l ength )

{ LEEEEEEEEE i irrrrn
ir_mde = |R_ MAIN, /1l check data validity on /1
/1 this packet has been I
/'l processed in I
/1 " main()->l RComsCheck()’ 11
} LOLEEEEEE i irinnn
} [l "if ( ++ir_bit_count >= 8 )’
} [ if (time_diff >> MN_.. & tine_diff <= MAX .. )’
} /[l "else if ( ir_nmode == | R_DATA )
T1SC0. bit. ELSOA = 1;
T1SCO. bit. ELSOB = 0; /'l +ve edge next
} Il -ve edge
}
} /1 TI MERCHANNELO()
e
@nterrupt void KEYBOARD( void )
{
| NTKBSCR. bi t. | MASKK = 1; /1 prevent further interrupts until STOP node
| NTKBSCR. bi t . ACKK = 1; [l clear this interrupt request

} /1 KEYBOARD)

@nterrupt void SCl _RECElI VE( void )
{

unsi gned char
static @iny unsigned char rx_count

static @iny unsigned char * @iny rs232 _ptr
NN NN
/1 NOTE : Above pointer declaration syntax : //
/1 This pointer resides in PAGEO and holds a //
/1 PAGEO (1 byte) address /1
NN NN

rx_dat a;

if ( SCS1.bit.SCRF )
{
FEELEEEEEr i rnrinnn
/] store |atest data byte //
LEELEEEEEr i
rx_data SCDR. r eg;

FELELEEEErrrrr i r i nrnny

/1 is this the first data byte of a packet? /
FOLEEEEEE i irrirnn
if ( !'rx_count )

{

rs232_ptr = & s232_buffer[0];

*rs232_ptr = rx_data; /1 shoul

rx_count = (char) (rx_data-1+2);

-1
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/
/
/

d be the incom ng bl ock | ength

/1 block_length-1+2, bytes yet to arrive

since this byte is the first
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el se

}

REMOTE Source Code Files

[/l '+2' for the additional chksum bytes

PEEEEEEE b r i
/1 assign incomng data to 'rs232_buffer’ //
FEELEEEE i ninnn

PELELEEEEE bbb r bbb rrrry

*++4rs232_ptr = rx_data; // unary operators associate right to left ie //

/1 the pointer pre increnent then dereference //

/'l occurs I

Il I

if (!'--rx_count ) /1 have the expected nunber of bytes arrived? //
{ [/l (simlar to above), decrenment before the 11

Il true test. 11

[/ "if ( --rx_count == 0 )’ is the equivalent//

}

PELELEEEEE bbb bbb rrrry

flagsl.bit.CHECK RS232_DATA = 1; // all data received, analyse
[l it in main()

NN NN NN NN NN NN
[/ disable receive interrupts until this packet has been processed //
/1 in 'RS232ComrsCheck()’' called from ' main()’ 11
NN NN NN NN NN
SCC2. bit.SCRIE = 0;

}

/1 SCI _RECEI VE()
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[ REMOTE: i nt er rup. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
[/ Filename : interrup.h 11
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1 Header file for interrup.c I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 01/09/00 jt creation 11
THELLEEEEE i i rirriririnni
#i f ndef __ I NTERRUP_H_

#def i ne __ I NTERRUP_H_

LEEEEEELEnrrnnn

/'l prototypes //

NNy

@nterrupt void TI MERLOVERFLON void );
@nterrupt void TI MERLCHANNELO( void );
@nterrupt void KEYBOARD( void );
@nterrupt void SCl _RECElI VE( void );

#endi f
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[ REMOTE: i r _coms. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/[l Filename : ir_conms.cC /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : 68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1 Infrared routines /1
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 12/05/00 jt creation 11
THELLEEEEE i i rirriririnni
#i ncl ude "extern. h"

#i ncl ude "ir_conms. h"

NN NN NN
/1 This function transmits it's function argunent out on the TX pin //
/1 Argunment : data byte to send /1
/'l Returns : none 11
NN NN NN
void Send_| R_Byte( unsigned char data )

{

unsi gned char ii;

Servi ceWat chDog() ;
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LEEErrrrrrrrnn

[/l data byte //

LEEErrrrrrnrnn

for (i1 =0; ii <8; ii++)
{

data >>= 1;

if ( carry() ) Send_1();

el se Send_0() ;
}
} I/ Send_I R Byte()

/**************************/

/* COMMS PACKET STRUCTURE */

/**************************/

FELEEEEEEE bbb bbb

[l ir_buffer[0] == bl ock | ength byte I
[l ir_buffer[1] == block title byte I
[l ir_buffer[2] == data byte 1 I
[l ir_buffer[n] == data byte 'n’ I
[l ir_buffer[n+l] == hi byte checksum 11
[l ir_buffer[n+2] == | obyte checksum 11
11 I
/1 Block length is the number of bytes in //
/1 the block, EXCLUDI NG the checksum /1
11 I
/'l Checksumis the 16 bit total of the 11
/1 block, EXCLUDI NG t he checksum /1

NN NN NN
void Send_| R_ComsPacket ( unsi gned char block_title, unsigned char block_| ength)

{
uni on UuUNSI GNED | NTEGER checksum

unsi gned char i

Servi ceWat chDog() ;

NN NN NN
/1 disable timerO capture interrupt as we’'d likely //
/] detect the coms we're about to transmt I
NN NN NN NN
T1SCO. bi t. CHOI E = 0;

LHLLEELLEErr i rrirrrrty
/'l re-affirmdata direction //
LHELEELErrrrrr i rrirrrrty
IR TX DDR = 1;

bl ock_length += 2; // add inherent BLOCK_LENGTH BLOCK TI TLE bytes to bl ock size
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FEELEEEEEE bbb n bbb rrrrrng
Il insert the element values into the '"ir_buffer’ array //
NN NN NN NN
ir_buffer[O0] bl ock_I| ength

ir_buffer[1] bl ock_title

FELLEEEEE i inining
/Il calculate the packet checksum//
FEELEEEEE i inining
checksum _16bit = 0

for (ii =0; ii < block_length; ii++)
{
checksum _16bit += ir_buffer[ii]
}

NNy
[/ append to 'ir_buffer’ //
NNy
ir_buffer[block_length ] =

= checksum _8bit. hi byte
ir_buffer[block_| ength+1l] =

checksum _8bit.| obyte

NN NN NN

/1 the conplete block consista of:-
Il

/1 block length + block title + n*data + checksum hi
Il

/1 The nunber of bytes that we have to transnmit

11
11

+ checksumlo //

Il

is block_length + 2 //

NN NN NN

bl ock_l ength += 2;

FHLEErrrrrrrrrrny
/!l Reader Pulse //
FHLLErLrrrrrrrrny
StartPul se();

LEELEEErrrrrrrnr

/1 xmt packet //

LEEEEErrrrrrrrr

for (i1 =0; ii
{
Send_I R Byt e(
}

St opPul se();

< block_length; ii++)

ir_buffer[ii] );

if ( T1SCO. bit.CHOF )

{
T1SCD. bi t. CHOF = 0;

}

T1SCO. bit. CHOI E = 1; I
} I/ Send_I R_ComrsPacket ()

/'l clear

Passive Infrared (PIR) Unit

interrupt flag if set whilst

i nterrupt

IR detect tinerO capture interrupt
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PELELELE i r i r b n bbb r i rrrr

I/l Logic O as transnitted by the IR TX pin: I
I I
Il [ 7101010 [ I
Il | /1 38kHz ///] [ I
Il [ 7101010 [ I
11 [ [ [ I/
Il I
11 <-- 700us --><-- 700us --> 11
11 I
/1 Logic level as seen by receiving pin: 11
R I
Il [ [ [ I/
11 [ [ [ I
11 [ [ [ I
11 lf__ [ [ I
11 I
11 <-- 700us --><---700us --> 11
11 I

[/l The micro neasures the width of the +ve pulse to determine the bit value. [/
NN NN NN NN NNy
void Send_0( void )
{
Servi ceWat chDog() ;
_38KHzBur st OnTi ne(_700US) ;
38KHzBur st O f Ti me(_700US) ;
/1 Send_0()

~ =

PELELEEEE i r i r bbb bbb rrrr

[/l Logic 1 as transnitted by the IR TX pin: 11
Il I
I I
Il [ 7101010 [ I
Il | /1 38kHz //1] [ 11
Il [ 7101010 [ 11
Il [ [ [ I/
Il I
11 <-- 700uUS --><----------- 2100US --------mmmmmma o > 11
Il 11
/1 Logic level as seen by receiving pin: 11
I e T TR I
Il [ [ [ 11
Il [ [ [ I
Il [ [ [ I
Il l{_ [ [ I
Il I
11 <-- 700uUS --><----------- 2100US ---------m--mmmm o > 11
Il 11

[/l The micro neasures the width of the +ve pulse to determine the bit value. [/
NN NN NN NN NN NN
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void Send_1( void )

{

Servi ceWat chDog() ;

_38KHzBur st OnTi ne(_700US) ;

38KHzBur st O f Ti me(_2100US) ;
/1 Send_1()

~ |

REMOTE Source Code Files

NN NN NN NN NNy
/1 The | eader pul se as transnmitted by the IR TX pin:

/1
.
/1 nnn
/1 |11 38kHz //1]
/1 nnn
/1 | |

Il

/1 <-- 4np --><--- 4nB --->

Il

/| Above | eader pul se as seen by micro receiving pin:

o e

Il [ [
Il [ [
Il [ [
11 f_ [
Il

/1 <--- 4mB ---><--- 4NB --->

Il

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

/'l The receiving micro neasures the width of the +ve pulse to deternine the 11

/1 bit val ue.

11

PELELEEE i r i r i r bbb i rrrr

void StartPul se( void )

{

Servi ceWat chDog() ;

_38KHzBur st OnTi ne(_4000US) ;

38KHzBur st O f Ti me(_4000US) ;
/1 StartPul se()

~ |

void StopPul se( void )

{

Servi ceWat chDog() ;

38KHzBur st OnTi me(_700US) ;
/1 StopPul se()

~—|

Passive Infrared (PIR) Unit
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PELELELE i r i r b n bbb r i rrrr

/1 This function produces count*26us pul ses with 50% nark space ratio ie I
/1 13us high and 13us | ow. I
Il I
Il At 2.4576MHz, 13us == 32 (31.95) bus cycles ie 13E-6*(1/2.4576E6) I
// We use 'nop’ to give us the timng we require. 11
11 I/
/1 The nunber of nops is less for the lowtime as we include the do/while 11
[/l cycle count in it’'s tinmng. 11
Il I

/1 The total function cycle count

/1 Note: above cycle count excludes the 'call’ cycles.
NN NN NN NN NN NNy
void _38KHzBurst OnTi ne( unsi gned char count )

{
Servi ceWat chDog() ;

LHLLEELErri i rirrrrrnsi
/1l transmt 38KHz ZERO //
FHLLEELErrrrrrrirrrrrrri
do {

RNy,

/1l start hi [/

RNy,

IR TX = 1,

NOP() ; NOP(

NOP() ; NOP() ;
RN
/'l now low //
RNy
IR TX = 0;

NOP() ; NOP() ; NOP()) ; NOP(); NOP() ; NOP() ; NOP(); NOP();
NOP() ; NOP() ; NOP() ; NOP() ; NOP() ; NOP() ; NOP() ; NOP()

} while ( --count );
} 1/ _38KHzBur st OnTi me()

Designer Reference Manual

)+ NOP() 5 NOP() ; NOP() ; NOP() ; NOP() ; NOP()
NOP() ; NOP() ; NOP()) ; NOP(); NOP() ; NOP() ; NOP(); NOP();
) NOP() 5 NOP() ; NOP() ; NOP() ; NOP() ; NOP()

NOP( )
. ’\KP().

» NOP() ; NOP() ;
NOP() ; NOP() ;

is count*64 + 13 (for stack/wdg and return) //

11
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PELELELE i r i r b n bbb r i rrrr

/1 This function produces count*26us tining del ay I
Il I
Il At 2.4576MHz, 26us == 64 (63.89) bus cycles ie 26E-6*(1/2.4576E6) I
/1 We use 'nop’ to give us the timng we require. /1
Il I
/1 The total function cycle count is count*64 + 13 (for stack/wdg and return) //
/1 Note: above cycle count excludes the 'call’ cycles. 11

NN NN NN NN NN NNy
void _38KHzBurst OFf Ti me( unsi gned char count )

{
Servi ceWat chDog() ;

do {
NOP() ; NOP() ; NOP(); NOP(); NOP() ; NOP() ; NOP(); NOP(); NOP(); NOP(); NOP(); NOP();
NOP() ; NOP() ; NOP() ; NOP(); NOP() ; NOP() ; NOP(); NOP(); NOP(); NOP(); NOP(); NOP() ;
NOP() ; NOP() ; NOP(); NOP(); NOP() ; NOP() ; NOP(); NOP(); NOP(); NOP(); NOP(); NOP();
NOP();NOP();NOP();NOP();NOD();NOD();NOP();NOPE;;NOP();NOP();NOP();NOP();

NOP() ; NOP() ; NOP( ) ; NOP() ; NOP() ; NOP() ; NGP( ) ; NOP
} while ( --count );
} /1 _38KHzBurst O f Ti me()

[ REMOTE: i r _coms. h]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCCCCCCCC [/
Il AAAA TTTTTTTTTTTT EEE EEE cC cc I
I AAAAAA TTTT EEEEE EEEEE cC cC I
I AAAAAAAA TTTT EEEEE EEEEE cc cc I
I AAAA  AAAA TTTT EEE EEE cc CcC I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Ccccccceeec [/
NN NN NNy
/1 AT El ectroni ¢ Enbedded Control Consultants 11
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham 11
// DH8 6BP 11
/1 Engl and I
I 11
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 I
/] email : enquiries@teecc.com /1
Il web © www. at eecc. com 11
NN NN NNy
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/[l Filename : ir_conms.cC /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/Il CPU . 68HC908GP32 I
FEEELELErrrrr il File Contents [/ /0 T TEEEIEEEEE T rrniiiriiinnning
/1l header file for '"ir_coms.c’ /1
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MOTOROLA REMOTE Source Code Files 253



REMOTE Source Code Files

PELELELEE il Update Information [/ /1110110100 ETEHEHEHEHENENETGd

/[l  Ed. Date Init’s Mdification 11
Y L e LR R T R I
// 001 12/05/00 jt creation I
NN NN NNy
#i f ndef __ IR COMWS_H_

#def i ne __IR.COWS H_

#define IR TX PTD. bit.bit3

#define IR _TX DDR DDRD. bit.bit3

#define BLOCK LENGTH O
#define BLOCK TITLE 1
#define DATA BYTElL 2
#define DATA BYTE2 3
#define DATA BYTE3 4
#define DATA BYTE4 5
#define DATA BYTES 6

enum // block title val ues
{
SEND _A2D TRI GGER = 0x01
SEND_A2D DI FFERENCE
SEND_A2D_LOOPTI ME
SEND DELTA SI G _RESOLUTI QN,
SEND DELTA SI G EVENT
SEND_PASSWORD,
UPDATE_A2D_TRI GGER
UPDATE_A2D_DI FFERENCE
UPDATE_A2D_ LOOPTI ME
UPDATE_DELTA SI G_RESCLUTI ON,
UPDATE_DELTA SI G EVENT

b

FEELEEEEEr i inirrns
/1 Delta Sigma defines //
LEEEEEEEEr i irirrns

#define _8BIT 256

#define _9BIT 512

#define _10BIT 1024

#define _11BIT 2048

#define _12BIT 4096

#define _13BIT 8192

#define _14BIT 16384

#define _15BIT 32768U

#define _700US 27 [l 27*26us == 702us
#define _2100US 81 [l 27*3*26us == 2106us
#define _4000US 155 [/ 155*26us == 4030us

LEEEEEEEEnrrntn

/'l prototypes //

LEEEEEELErrrnnn

void Send_I| R_Byte( unsigned char );

voi d Send_| R_CommsPacket ( unsi gned char, unsigned char );
void Send_0O( void );
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void Send_1( void );

void StartPul se( void );

void StopPul se( void );

void _38KHzBurst OnTi ne( unsi gned char );
void _38KHzBurst O f Ti me( unsigned char );
#endi f

[ REMOTE: i reg. s]

;| NTEGER EXTENSI ON

; Copyright (c) 1995 by COSM C Sof t war e
switch . ubsct
xdef c_reg

c_reg:
ds.b 1

end

[ REMOTE: | cd. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THELLELEEE i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © wWww. at eecc. com /1
THELLEEEEE i rirriririnsi
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : lcd.c /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : 68HC908GP32 /1
THEEEEEEEErrrri il File Contents [0 T0HTEEE L LI EEErErrrriiirrinirtinni
/1 lcd read/wite routines /1
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PELELELEE il Update Information [/ /1110110100 ETEHEHEHEHENENETGd

/1 Ed. Date Init’s Modification 11
T I
// 001 21/08/00 jt creation I
/1 08/10/00 jt Added BUSY FLAG polling in ’'lInstructionRegWite()'.//
/1 During password enter node, very occasionally the I
11 cursor would nove to a wong position. | haven't 11
11 seen this event as yet with BUSY FLAG polling nethod//
11 Previous, | had a 5lus delay to enconpass the LCD [/
I instruction wite. The spec claims 40us. 11
NN NN NN NN NNy
#i ncl ude <string. h>

#i ncl ude "extern. h"

#i ncl ude "del ay. h"

#i ncl ude "l cd. h"

void InitialiseLCD( unsigned char options )

{

I nstructionRegWite( 0x38 ); // FUNCTI ON SET : 8bhit, dual line display

I nstructionRegWite( (unsigned char)(0x0c|options) ); // DI SPLAY ON OFF :

/1 di splay on, cursor off,blink off
I nstructionRegWite( 0x06 ); // ENTRY MODE : display increnent no shift
InstructionRegWite( 0x14 ); // DI SPLAY CURSOR SHI FT : nove cursor right
WiteText2( LINE1_2, "", PRECLEAR);

} //lend of InitialiseTextLCD()
e L

void LedOFf( void )

{
I nstructionRegWite( 0x08 ); // DI SPLAY OFF

void WiteChar( unsigned char value )
{

Dat aRegWite( val ue );

} I/ end of WiteChar()

void I nstructi onRegWite( unsigned char val ue )

{

unsi gned char tenp;
unsi gned char breakout;

temp = (unsigned char) (val ue>>5); [/ upper three data bits for 8 bit bus

EN = O; /] re-affirmation

RS = 0; /] access instruction reg

RW = 0; Il wite
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NOP( ) ; NOP() ; /'l ensure setup tine
EN = 1; /'l enable wite process
PTC. reg value; // lcd data 0:4

PTD.reg;terrp; /1 lcd data 5:7
NOP() ; NOP() ; NOP() ; /1 /
NOP() ; NOP() ; NOP() ; 1/

NOP( ) ; NOP() ; /'l ensure data setup tine
EN = O; /1 disable wite process
RW= 1; /1 wite conplete

NNy
/1 busy flag polling //
NNy
br eakout = O;
Servi ceWat chDog() ;

/*

/1 Not using for now, reverting back to an inline delay...BUSY flag

/1 polling seemed to cause sonme problens... jt
do {
DDRD. bit.bit2 = O; /1 input to read BF
RS = 0; /] access the...
RW = 1; 11 ...busy flag
NOP() ; NOP() ; /'l ensure setup tine
EN = 1; /] do it
NOP() ; NOP(); NOP(); NOP();// 2us@MH bus, spec requires 1lus
NCP() ; NOP() ; NOP(); NOP() ; //
NCP() ; NOP() ; NOP(); NOP() ; //
NOP() ; NOP() ; NOP() ; NOP() ; / /
EN = 0; Il try it
if ( ++breakout >= 200 )
{
br eak; /1 lcd problems here!
}

} while(PTD.bit.bit2); // wait to go lo
*/
Del ay(_100US); // inline dleay to replace above

DDRD. bit.bit2 = 1; /1 default
} I/ Instructi onRegWite()

voi d Dat aRegW i te( unsigned char val ue )
{

unsi gned char tenp;
unsi gned char breakout;

tenp = (unsigned char)(val ue>>5);// upper three data bits for 8 bit bus
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EN = 0; /] re-affirmation

RS = 1; /| access data register
RW = 0; /] wite

NOP( ) ; NOP() ; /'l ensure setup tine
EN = 1; /1l enable wite process
PTC.reg = value; // lcd data 0:4
PTD.reg = tenp; /1 lcd data 5:7

NOP() ; NOP() ; NOP() ; /' /
NOP() ; NOP() ; NOP() ; /' /

NOP( ) ; NOP() ; /'l ensure data setup tine
EN = 0; /] disable wite
RW = 1; /1 wite conplete

Del ay(_100US) ;
} // DataRegWite()

voi d Set Cur sor Address( unsigned char val ue )

{
I nstructionRegWite( (unsigned char)(0x80|val ue) );

} I/ SetCursor Address()

NN NN NN NN NN
/1 This function '"string’ ie '"text_buffer’ is filled before this function I

Il call. "text_buffer’ is mainly filled using 'strcpy()’', although on a few//
/1 occasions | performa manual copy as the string consists of a single 11
/'l character. 11

NN NN NN NN NN NN
void WiteText1( unsigned char address )

{

unsi gned char ii;

unsi gned char | ength;

Set Cur sor Addr ess(address); // wite start position
I ength = (unsigned char)strlen(& ext_buffer[0]);

LELELErrrrrnty
Il witeit! [/
LELEEEErrnint

for (ii =0; ii <length; ii++)
{
WiteChar(text_buffer[ii]);
}
Yo/l WiteText 1()
e e

void WiteText2( unsigned char address, char *ptr, unsigned char clear )

{

unsi gned char ii;
unsi gned char | ength;

Designer Reference Manual Passive Infrared (PIR) Unit

258 REMOTE Source Code Files MOTOROLA



REMOTE Source Code Files

PELELEEE i i n bbb r b i rrrr

[/ if there are other characters currently on the screen that need to be I
Il erased prior to this wite (because this string will not overwite them I
/1 then we need to clear (by witing ' ' (0x20) ) before witing "ptr’ 11

NN NN NN NN NNy
if ( clear == PRECLEAR )

{

menmset ( & ext_buffer[0], ' ', sizeof(text_buffer) ); [/ clear buffer

if ( address < 0x10 ) /1 first line cursor address is : $00... $0f
{ [/l fromlcd spec
Set Cur sor Addr ess( LI NE1) ; for (ii =0; ii <16; ii++ ) WiteChar(' ");
}

else // address >= 0x10

if ( address < 0x50 ) /1 2nd line cursor address is 0x40...$4f

{ /1 fromlcd spec
Set Cur sor Address(LINE2); for ( ii =0; ii < 16; ii++ ) WiteChar(’' ");
}
el se /'l nmust be both |ines
{

Set Cur sor Address(LINE1l); for ( ii
Set Cur sor Address(LINE2); for ( ii

}

0; ii <16; ii++ ) WiteChar(' ');
0; ii <16; ii++ ) WiteChar(' ');

}

I ength = (unsigned char)strlen(ptr);

NN NN NN NN NN
/1 does the cursor address either LINEL or LINE2 AND is the string //
/1 length non zero, if so then we have a valid string to wite 11
NN NN NN NN NN
if ( address < 0x50 && length )

{

Set Cur sor Address(address); [/ set wite start position

LEEEEEErrrrrrny

Il witeit! [/

LEEEEEErrrrrrd

for (ii =0; ii <length; ii++)
{
WiteChar( *ptr++ );

}
}
} o/ WiteText2()
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[ REMOTE: | cd. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : lcd.h /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : MC68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1  header file for 'lcd.c’ /1
FEEELELEErrrrr il Update Information [/ 100000 TTTTTEEIITTTEEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e /1
// 001 21/08/00 jt creation 11
THELLEEEEE i rirriririrsi
#i f ndef __LCD H_

#def i ne __LCD H_

NN NN
[/ port defines for serial shifting of address //
NN NN

#define RS PTB.bit.bit5
#define RW PTB.bit.bit6
#define EN PTB.bit.bit7
#def i ne NOBLI NK 0x00
#defi ne BLI NK 0x01
#def i ne NOUNDERLI NE_CURSOR 0x00
#def i ne UNDERLI NE_CURSOR 0x02

enum { LINE1, LINE2=0x40, LINE1l_2=0x80 };
enum { NOPRECLEAR, PRECLEAR };
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LEEEEEELErnrnnn

/'l prototypes //

LEEEEEELErnrnnn

void InitialiseLCD unsigned char );

void LcdOFf( void );

void WiteChar( unsigned char );

voi d Set Cur sor Address( unsigned char );
void I nstructi onRegWite( unsigned char );
voi d Dat aRegW i te( unsigned char );

void WiteText1( unsigned char );

void WiteText2( unsigned char, char *, unsigned char );

#endi f

[ REMOTE: | i nk08. bat ]

@cho of f

c:\cosmc\cx08\clnk -v -mgp32.inf -e gp32.err -0 renote. h08 gp32. | kf
c:\cosmc\cx08\chex -fm-o0 renpte.s19 renote. h08

c:\cosmc\cx08\clabs -1 -v renote. hh08

[ REMOTE: | r eg. s]
; LONG FLOAT ACCUMULATOR
; Copyright (c) 1995 by COSM C Sof t war e

switch . ubsct
xdef c_lreg

c_lreg:
ds.b 4
end
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[ REMOTE: nmai n. c]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Ccccccccce [/
Il AAAA TTTTTTTTTTTT EEE EEE cC cC I
Il AAAAAA TTTT EEEEE EEEEE cc cC I
Il AAAAAAAA TTTT EEEEE EEEEE cC cCc I
Il AAAA  AAAA TTTT EEE EEE cc cc I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCcccccee //
NN NN NN NN NN NNy
/'l AT El ectroni ¢ Enbedded Control Consultants 11
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Dur ham 11
/1l DH8 6BP 11
/1 Engl and I
Il I/
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 I
/1l email : enquiries@teecc.com /1
Il web . Wwww. at eecc. com 11
NN NN NN NN NNy
/1 Project : Mtorola Infra Red Reference Design, Renote Control 11
/'l Filename : namin.c 11
[/ Compiler : Cosnmic ANSI-C 11
/Il CPU : MC68HC908GP32 11
FEELEEEEEEEErrririnll File Contents /11T TEIEIEIEIEIEIEEEr i riririrrnni
/1 "main routine 11
PEEEEEEEEEE il Update Information [/ /01110101 HTETETETETTTETTTTTTT
I/l Ed. Date Init’s Modification 11
R L T T 11
// 001 19/06/00 jt creation I
/1 07/10/00 jt Code nearing conpletion. I
/1 Changed startup code to decrease current drain I
I before entering STOP node. Checked '*.la’' files. I
11 Checksum $B29A2 (archived to : $b29a2.zip) 11
11 07/10/00 jt Rermoved unused flag definitions and sonme gener al 11
/1 tidy-ups. 11
Il Checksum $B2A17 11
11 08/10/00 jt Added BUSY FLAG polling in ’'lInstructionRegWite()' //
11 in’'lcd. c'. I
Il Checksum $BAFBC 11
I 20/10/00 jt Tidy up’s 11
Il Checksum $B9FFF 11
/1 30/10/00 jt Tidy up's 11
Il Checksum $B7ABD 11
11 16/11/00 jt Butt on decodes now sane as pdf docunentati on 11
Il Checksum $BEE4C 11
I 20/11/00 jt Full cycle check on 38kHz IR comms tim ngs 11
Il checksum $C3097 11
/1 22/11/00 jt Functi onal tweaks I
Il v1i.0 I
11 FI RST RELEASE TO MOTOROLA I
Il checksum $C15E5 11
/1 05/12/00 jt Adj usted 'nop’ count in ' SetUpAndHol dTi mi ngDel ay()’ //
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I in'i2c.c’, the 'nop’ count needed reducing due to //
I the reduced 2.4576MHZ bus, (was 4.9152MVHz). 11
I Dugal d Canpbel |l of Mdtorola spotted sonme |cd string //
/1l anomal i es, fixed them /1
11 checksum $C3FED 11
I 23/01/01 jt I nproved ir coms robustness to noise with changes //
11 in "interrup.c->TI MERLCHANNELO’ . /1
Il checksum $DCF93 I
Il 07/02/01 jt I
Il vi. 1 11
Il SECOND RELEASE TO MOTOROLA I/
Il checksum $DCE17 11
NN NN NN NN NNy
#i ncl ude "extern. h"
#i ncl ude "startup. h"
#i ncl ude "button. h"
#i ncl ude "datasort.h"
#i ncl ude "nmode. h"
NNy
Il main() //
LErrrrrrnnn
void mai n( void )
{
M croStartUp();
while( 1)

{

STOP() ;

Ser vi ceWat chDog( ) ;

NN NN NN NN NN
/1 by virtue of the fact that we have got to this part of //
/1l the software a KEYBOARD interrupt nust have 'fired'. I
NN NN NN NN

Initialise908GP32();

if ( GetPirPassword() )

{
do

{
Servi ceWat chDog() ;

ReadButt ons();

| RCommsCheck() ;
RS232Conms Check() ;
ModeCheck() ;

LEEEEEEEE i rrrirrnnn

/1 10nms do-while sync //
LEEEEEEEEErrnrrrrirrrnn

while ( !flagsl.bit._10Ms5 LOOP );
flagsl.bit._10MS_LOOP = O;

} while ( ++stop_counter < _5M NUTE );

Passive Infrared (PIR) Unit

Designer Reference Manual

MOTOROLA REMOTE Source Code Files

263



REMOTE Source Code Files

NN NNy
/'l there nust have been 5mins of no button activity OR a password problem//
NN NNy
Pr epar eFor STOP() ;

[ REMOTE: make08. bat ]
@cho of f

vem [T
rem/ rebuilding crtsi.s startup file //
vemd [T
c:\cosm c\cx08\ ca6808 crtsi.s

c:\cosm c\cx08\ ca6808 ireg.s

c:\cosm c\cx08\ca6808 Ireg.s

ved [T IETLELEErirrrri il
rem/ conpile all source files //
ved [T IEEEEEEEErrrrrri i
call cc button

call cc convert

call cc data

call cc del ay

call cc datasort

call cc digipot

call cc error

call cc interrup

call cc ir_coms

call cc i2c

call cc lcd

call cc main

call cc node

call cc rs_coms

call cc rtc

call cc startup

call cc vectors

rem [T
rem/ link the object files //
rem [T
call Iink08

vemd [T rirrrny
rem/ deleting relative listings //
vemd [T rirrrry
del *.Is

dir *.err
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[ REMOTE: node. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : node.c /1
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1 lcd screen node functionality I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 01/09/00 jt creation 11
THELLEEEEE i i rirriririnni
#i ncl ude "extern. h"

#i ncl ude "ir_conms. h"

#i ncl ude "datasort.h"

#i ncl ude "l cd. h"

#i ncl ude "error.h"

#i ncl ude "del ay. h"

#i ncl ude "startup. h"

#i ncl ude "rtc.h"

#i ncl ude "convert.h"

#i ncl ude "node. h"

unsi gned char Get Pi rPassword( void )

{

unsi gned char retry_count = O;

nmode = MODE_WAI TI NG_FOR_PI R_PASSWORD;
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[HEEErrrrrrrrlr

/Il prepare LCD //

NNy,

InitialiseLCD(NOBLI NK| NOUNDERLI NE_CURSCR) ;
WiteText2( LINEl, "Transmitting IR ", NOPRECLEAR );

WiteText2( LINE2, "comms packets ", NOPRECLEAR );
do {
Ser vi ceWat chDog() ;
Send_I R_ConmmsPacket ( SEND_PASSWORD, 0); /[l xmit ir comms packet
Del ay10ns( 30) ; // 300nms between transni ssions
| RConmsCheck() ; /'l check for appropriate reply
Updat eDot s(retry_count); // wite the progress '.’' dots
if ( ++retry_count > 40 ) [/ 40*0.3s == 12s of attenpts
{
if ( !flagsl.bit.I R ACTIVITY )
{
ErrorCondi ti on(ERROR_NO IR COWS); [/ error nessage
}
el se
{
Error Condi ti on( ERROR_NO PASSWORD); // error nessage
}
return O; /1l back to STOP node
}

} while ( node == MODE_WAI TI NG_FOR_PI R_PASSWORD ) ;

PECLEEEEEEE bbb bbb rrrnrg
/1 OK, password value received fromPIR unit. Now the //
/1 user needs to type in a matching one 11
PEELEEEEEEE b r bbb rrrrrg
Passwor dEntryScreen() ;

return 1;
} I/ GetPirPassword()

voi d Updat eDot s( unsi gned char val ue )

NN NN NN

/1 using instead of 'strcpy(& ext_buffer[0], ".")' since there is //
/1 only 1 character to this string I
FEEEEEEEE bbb rr bbb bbb n bbb rrr
text _buffer[0] =".";text_buffer[1] = "'\0";
switch ( value )

{

case 12 :

WiteText1( LINE2+13 );

break;

case 24 :
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WiteText1( LINE2+14 );
br eak;

case 36 :
WiteText1( LINE2+15 );
br eak;

}
} I/ Updat eDot s()

voi d PasswordEntryScreen( void )

{

InitialiseLCD(BLINK| NOUNDERLI NE_CURSOR) ;

WiteText2( LINEl, "Enter password: " , NOPRECLEAR );
WiteText2( LINE2, " XXXXX ", NOPRECLEAR );

Set Cur sor Addr ess( LI NE2+5) ;

character_count = 0;

flagsl. bit. PASSWORD WRAP = O0;

node = MODE_USER_ENTER PASSWORD;

} I/ PasswordEntryScreen()
e

voi d Prepar eFor STOP( void )

{
InitialiseKeyboardlnt();

InitialiseLCD(NOBLI NK| NOUNDERLI NE_CURSCR) ;

WiteText2(LINE1_2, "", PRECLEAR);

LedOrf () ;

DDRB. r eg = 0x00; /1 all input

DDRC. r eg = 0x00; /1 to nmininse

DDRD. r eg = 0x00; /1 current drain

Servi ceWat chDog() ;
} I/ PrepareFor STOP()

voi d Shutti ngDown( void )

{
if ( shut_down_ii == 0 && shut_down_jj == 0 ) 11
{
I nitialiseLCD(NOBLINK| NOUNDERLI NE_CURSOR) ;
WiteText2( LINE1l, "Shutting down..." , NOPRECLEAR );
}
FELLEEEEEE bbb irrrrnn
/'l show progress dots increasing... //
FELLEEEEEEE bbb rirrn
if ( ++shut_down_jj == 10 ) // 10*10ns == 100ns between dot wites
{
shut _down_jj = 0;
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NN NN NNy
/1 show the 16 dots noving increasing along display //
RN NN NNy
if ( shut_down_ii < 16 )

{
WiteText2( (unsigned char) (LI NE2+shut_down_ii ++),

}
}
} [/ ShuttingDown()

NOPRECLEAR ) ;

voi d MbdeCheck( void )

{
switch ( node )
{
case MODE TI ME_OF DAY :
Updat eTi me() ;
break;
case MODE_SHUTTI NG_DOWN : FEEEEEEE bbb bbb rrrrrn
Shut t i ngDown() ; /1 The tinme between increasing dots is //
break; // 100nms. We draw 16 of themin total. //
} FEEEEEE bbb bbb rrrrrrny
/1 180 == 180*10ms == 1.8s 11
/1 the 16 dot draws will take 100ns*16 //
[/l start shutting down @58.2s /] == 160ns. /1
if ( stop_counter == (_5M NUTE-180) ) // '180" not '160' for 100ms to show //
{ /1 the last printed dot 11

WiteText2( LINE1_2, "",
node_copy = node;

PRECLEAR); [ /[/[ 111111101t iirinnnin
= /1l store node before shut down execution
node =

MODE_SHUTTI NG_DOWN;
}
} /1 MbdeCheck()

voi d Redr awFl ashPar anet er Scr een( void )

{
switch ( node )
{
case MODE_EDI T_A2D TRI GGER :
WiteText2( LINE1l, "A2D Trigger: ", NOPRECLEAR );
WiteText2( LINE2, "", PRECLEAR);

I nt eger TOASCI | ( adj ust_val ue. _8bit. | obyte,
W iteText 1( LI NE2);
break;

&text _buffer[7] );

case MODE_EDI T_A2D Dl FFERENCE :
WiteText2( LINE1l, "A2D Difference: " ,
WiteText2( LINE2, "", PRECLEAR);

I nt eger TOASCI | ( adj ust_val ue. _8bit. | obyte,
W iteText 1( LI NE2);

break;

NOPRECLEAR ) ;

&text_buffer[7] );
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case MODE_EDI T_A2D LOOPTI ME :

WiteText2( LINE1l, "A2D Loop Tine: " , NOPRECLEAR );
WiteText2( LINE2, "", PRECLEAR);

I nt eger TOASCI | ( adj ust _val ue. _8bit.| obyte, & ext_buffer[7]
W iteText 1( LI NE2);

br eak;

case MODE_EDI T_DELTA SI G RESOLUTI ON :

WiteText2( LINEL, "Delta Sig Res’n:" , NOPRECLEAR );
WiteText2( LINE2, "", PRECLEAR);

I nt eger TOASCI | ( adj ust _val ue. _8bit.| obyte, & ext_buffer[7]
W iteText 1( LI NE2);

break;

case MODE_EDI T_DELTA SI G EVENT :

WiteText2( LINELl, "Delta Sig Event:" , NOPRECLEAR );
WiteText2( LINE2, "", PRECLEAR);

I nt eger TOASCI | ( adj ust _val ue. _16bit, & ext_buffer[7] );
W iteText 1( LI NE2);

break;

case MODE_LCD CONTRAST ADJUST :

WiteText2(LINE1_2, "", PRECLEAR);

W iteText2(LINEL, "Screen Contrast", NOPRECLEAR);
WiteText2(LINE2, "Use |NC/ DEC' , NOPRECLEAR) ;
break;

case MODE TI ME_OF DAY :

)

)

REMOTE Source Code Files

WiteText2(LINEL_2, "", PRECLEAR); [/ clear whole screen prior to TOD

break;

}

/'l RedrawFl ashPar amet er Screen() ;
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[ REMOTE: node. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : node.h /1
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1l header file for 'node.c’ /1
FEEELELEErrrrr il Update Information [/ 100000 TTTTTEEIITTTEEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e e /1
// 001 01/09/00 jt creation 11
THELLEEEEE i rirriririrsi
#i f ndef __MODE H_

#def i ne __MODE H_

enum {

MODE_WAI TI NG_FOR Pl R_PASSWORD = 0x01,
MODE_USER_ENTER_PASSWORD,

MODE_EDI T_A2D_TRI GGER,

MODE_EDI T_A2D_DI FFERENCE,

MODE_EDI T_A2D_LOOPTI ME,

MODE_EDI T_DELTA_SI G_RESOLUTI ON,
MODE_EDI T_DELTA_SI G_EVENT,

MODE_TI ME_OF_DAY,

MODE_SHUTTI NG_DOWN,
MODE_LCD_CONTRAST_ADJUST

};
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LEEEEEELrrrrnn

Il prototypes //

LEEEEEELrrnrnn

unsi gned char Get Pi rPassword( void );
voi d Updat eDots( unsi gned char );

voi d PasswordEntryScreen( void );

voi d Prepar eFor STOP( void );

voi d Shutti ngDown( void );

voi d MbdeCheck( void );

voi d Redr awFl ashPar anet er Screen( void );
#endi f

[ REMOTE: rs_coms. c]
NN NN NN NN NNy

Il AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCccceeece  ceeececce /1
/1 AAAA TTTTTTTTTTTT EEE EEE CcC cC /1
/1 AAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE CcC CcC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
[l AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  cceeceeec /1
THELEEEEEE i i rirriririnsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Dur ham /1
/! DH8 6BP /1
/1 Engl and 11
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/1l email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELEEEEEE i i rirriririnsi
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/!l Filename : rs_conms.cC /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : 68HC908GP32 /1
FHELEEEEEErrrri il File Contents [0 TEEE T LI EnErirriririiriniriinni
/1 RS232 routines /1
FEEEEELErrrrr il Update Information [/ 1000001 TTEEITTTEEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
B e e /1
// 001 01/09/00 jt creation 11
THEEEEEEE i rirririringi
#i ncl ude "extern. h"

#i ncl ude "rs_conms. h"
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void InitialiseRS232( void )

{

SCCl.reg = 0x40; [/l ENSClI set, 8 data, 1 start, 1 stop

SCC2.reg = 0x2c; [/l rx interrupts and receiver/transnmtter enabl ed

SCC3.reg = 0xO00; /1

SCBR.reg = _38400; /1

} I/ InitialiseRS232()

Y e R L e TP TP PP

voi d Send_RS232_Byt e( unsi gned char data )

{

R 02/09/00 22:44-------cmommmnnnn-

* there are subtle differences between the two net hods shown bel ow.
*

* The 'SCTE flag is set when the data has been transferred to the
* transmit shift register (NOTE: it has not necessarily been sent)
*

* The "TC is set after ' SCTE has been set and after the

* data has been transmtted.

K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - - */

/*

unsi gned char tenp;

LELEEEEErr i

/1 using SCTE flag //

FELEEEEEErrnrnrrrns

temp = SCSl.reqg; [/ force clear of SCTE

SCDR. reg = dat a;

while ( !SCS1.bit.SCTE ); [/ wait for data to be transferred
*/

LEELEEEEErrrnrrrnr

[/ using TC flag //

LEEEEEEEErnrrirrnr

SCDR. reg = dat a; [l *TC automatically cleared by this

while ( !SCS1.bit.TC); /1 wait while transm ssion in progress

} I/ Send_RS2232_Byte()
e e

unsi gned char Get _RS232_Byte( void )
{

while ( !SCS1.bit.SCRF );

return SCDR.r eg;

} I/ Get_RS232_Byte()
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/1 COMV5 PACKET STRUCTURE //

PELELEEE i nining
PELEEEEEE i r i r b r bbb rrrn

/1 rs232_buffer[0] == bl ock length byte I
/1 rs232_buffer[1] == bl ock title byte I
/1 rs232_buffer[2] == data byte 1 I
/1 rs232_buffer[n] == data byte 'n’ I
/1 rs232_buffer[n+l] == hi byte checksum 11
/1 rs232_buffer[n+2] == | obyte checksum 11
Il Il
/1 Block length is the nunber of bytes in /1
/1 the block, EXCLUDI NG the checksum /1
11 Il
/'l Checksumis the 16 bit total of the /11
/1 block, EXCLUDI NG t he checksum /1

FEEELEEE i irrrrrrn
voi d Send_RS232_CommsPacket ( unsi gned char block_title

REMOTE Source Code Files

unsi gned char bl ock_length )

{
uni on UuUNSI GNED | NTEGER checksum

unsi gned char i

Servi ceWat chDog() ;

bl ock_l ength += 2; // add inherent BLOCK_LENGTH BLOCK TI TLE bytes to bl ock size

NN NN NN NN NN
/1 insert the element values into the 'rs232_ buffer’ array //
NN NN NN NN NN NN NN
rs232_buffer[ 0] = block_length;

rs232_buffer[1] = block_title;

PELEEEEEE i ninnn
[/ calculate the packet checksum//
PEELEEEEE i innn
checksum _16bit = 0

for (ii =0; ii < block_length; ii++)
{
checksum _16bit += rs232 _buffer[ii];
}

LEELEEEEErrrrnrrrns
/1 append checksum //
FEEEEEEEErrrrrnrrrns
rs232_buffer[bl ock_|l ength ]
rs232_buffer[bl ock_| engt h+1]

checksum _8bi t. hi byt e;
checksum _8bit.| obyte

NN NN NN NN

/1 the conplete block consista of:- I
Il Il
/1 block length + block title + n*data + checksum hi + checksumlo //
Il Il

/1 The nunber of bytes that we have to transmit is block_length + 2 //
NN NN NN
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bl ock_l ength += 2;

LEEEEEELErnn
/1 preanble //
LEEEEEEEErnnn
Send_RS232_Byte( 'A )
Send_RS232_Byte( 'T )
Send_RS232_Byte( 'E );
Send_RS232_Byte( 'E )
Send_RS232_Byte( 'C )
Send_RS232_Byte( 'C )

LEEEEEEErrrrnrng
/1 xmt packet [/
LEEEEEEErrrrrrnr

for ( ii =0; ii < block_length; ii++)

{

Send_RS232_Byte( rs232_buffer[ii] );

}
} I/ Send_RS232_CommsPacket ()
R TP

[ REMOTE: rs_comrs_h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC CCCCCCCCC [/
Il AAAA TTTTTTTTTTTT EEE EEE cC cc I
I AAAAAA TTTT EEEEE EEEEE cc cc I
I AAAAAAAA TTTT EEEEE EEEEE cC cC I
/1 AAAA  AAAA TTTT EEE EEE cC cC I
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE  CCCCCCCCC Ccccccceeec /1
N NN NNy
/1 AT El ectroni ¢ Enbedded Control Consultants 11
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
[/ Dur ham I
// DH8 6BP I
/1 Engl and I
/1 I
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 11
/1l email : enquiries@teecc.com /1
/1 web © www. at eecc. com I
N NN NN NNy
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/[l Filename : rs_conms.h /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/Il CPU :  68HC908GP32 11
FEEELELLrrrrr il File Contents [/ TTTEEEIEEEEE I TIErErrrrnriiriiiriinning
/1l header file for 'rs_coms.c’ /1
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PELELELEE il Update Information [/ /1110110100 ETEHEHEHEHENENETGd

/[l  Ed. Date Init’s Mdification /1
Y L e LR R T R I
// 001 01/09/00 jt creation I
NN NN NNy
#i f ndef __RS COMWS_H_
#defi ne RS CcOws H
#defi ne 38400 0x00

enum // RS232 block title val ues
{
UPDATE_RTC,
ACKNOW.EDGE = 0x55,
NOACKNOW_EDGE

b

void InitialiseRS232( void );

voi d Send_RS232_Byt e( unsi gned char );

unsi gned char Get _RS232_Byte( void );

voi d Send_RS232_CommsPacket ( unsi gned char, unsigned char );

#endi f

[REMOTE: rtc. c]
NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THLELELEEE i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © wWww. at eecc. com /1
THELLEEEEE i i rirriririrsi
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : rtc.c /1
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
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PELELELELEEEnrn il File Contents /11110 EEETEEE i nirirrrri

/! Real Tinme Clock routines /1
FEEELELLErrrrr il Update Information [/ 100000 TTTTTEEIETTTEEE DT
/1 Ed. Date Init’s Mbdification /1
B e i R /1
// 001 01/09/00 jt creation I
THELEEEEEE i rirriririnsi
#i ncl ude <string. h>

#i ncl ude "extern. h"

#i ncl ude "l cd. h"

#i ncl ude "i2c.h"

#i ncl ude "convert.h"

#i ncl ude "node. h"

#i ncl ude "del ay. h"

#i ncl ude "rtc.h"

voi d UpdateTi me( void )

{
static @iny unsigned char seconds_conpare = O;
struct RTC current _tine;

if ( node == MODE_TI ME_OF_DAY )

{
Ser vi ceWat chDog() ;

LHLEEEEELErrrrrrrirrirrns
/1 get the current time //
LHLEEEEELErrrrrrrirrirrr
RTC_Read( SECONDS, &current_tine);

NN NN NN NN
/1 wite it to the screen, only if the tinme has changed //
NN NN NN NN

if ( seconds_conpare != current_time.seconds )
{
nmenset ( & ext_buffer[0], ' ', sizeof(text_buffer) );

NN NN NN
/1 what day is it, occupies text_buffer[0][1][2] //
NN NN NN
if ( current_tine.day >= 1 & current_time.day <= 7 )

{
strcpy( & ext_buffer[0], &dJays_of_week[current _tinme.day][0] );

}

el se

{
strcpy( & ext_buffer[0], &dJays_of_week[8][0] ); // "XXX" error read
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FEEEEEEEErrrrrrrrrn
/'l what date is it //
FEEEEEEEErrrrrrrrrn
text_buffer[3] =" ’;
HexToASCI | ( current _tine.date, & ext_buffer[4] ); [/ uses elenents [4][5]
text_buffer[6] =" ';

NN NN NNy
/1 what month is it, occupies text_buffer[7][8][9] //
NN NN NNy
HexToDec( &current_time.month );

if ( current_time.nonth >= 1 && current_time.month <= 12 )
{
strecpy( & ext_buffer[7], &mnths_of _year[current_time.nonth][0] );
}

el se

{
strcpy( & ext_buffer[7], &months_of _year[13][0] ); // "XXX" error read

}

NN NN NNNNNN

/1 century hi:lo bytes occupt text_buffer[11][12][13][14] //
NN NN
text_buffer[10] =" ';

HexToASCI | ( current _tine.year._8bit.hibyte, &ext_buffer[11] ); [/ fixed
HexToASCI | ( current _tine.year._8bit.|obyte, &ext_buffer[13] );
text_buffer[15] = '\0";

NN NN
/1 all formatting conplete, wite first line //
NN NN NN
WiteText1( LINEL1 );

LEEEEEEErrrrrrnr

/'l second line //

LEEEEEEErrrrnrns

HexToASClI | ( current_tine. hours, & ext _buffer[0] );// text_buffer[0][1]
text_buffer[2] =":";

HexToASCI | ( current _tine.mnutes, &ext_buffer[3] );// text_buffer[3][4]
text_buffer[5] =":";

HexToASCl | ( current _tine.seconds, & ext_buffer[6] );// text_buffer[6][7]
text_buffer[8] = "'\0";

LEEETEEENEnn
Il wite it //
LEEETETELEnn
WiteText1( LINE2 + 4 );

FELEEEEEL i rrrrrirrrrrrn
[/ update for next conparison //
FEEEEEEEL i rrrrrn
seconds_conpare = current_ti ne. seconds;

}
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unsi gned char Set RTC( struct

{

str

unsi gned char

Sta

/1 Updat eTi me()

uct RTC

rtBit();

conpar e;
error_count;

Sendl 2CByte( RTC WRI TE );
Wi t For | 2CAcknowl edge() ;
Sendl 2CByt e( SECONDS ) ;

Wai t For | 2CAcknow edge() ;
Sendl 2CByt e( ptr->seconds );
Wai t For | 2CAcknow edge() ;
Sendl 2CByte( ptr->ninutes );
Wai t For | 2CAcknow edge() ;
Sendl 2CByte( ptr->hours );
Wi t For | 2CAcknowl edge() ;
Sendl 2CByte( ptr->day );

Wi t For | 2CAcknow edge() ;
Sendl 2CByte( ptr->date );

Wi t For | 2CAcknow edge() ;
Sendl 2CByte( ptr->nmonth );
Wai t For | 2CAcknow edge() ;
Sendl 2CByte( ptr->year._8bit.| obyte ); /'l year
Wai t For | 2CAcknow edge() ;

Sto

pPBit();

RTC *ptr )

PELEEEEEEE b ng

/! RTC WRI TE == 0xdO Il
11 /1
/1 point to seconds register [/
11 I
/1 seconds /1
Il Il
/1 mnutes /1
Il /1
/'l hours /1
11 Il
/1 day 11
Il /1
/1 date Il
/1 /1
/1 nonth /1
/1 /1

I
/1 I

PELEEEEEE b nrng

LHLLEEEEE i rrrririrrinsd
/! nowto read what's been witten //
LHLLEEEEE i rrrririrringi
RTC_Read( SECONDS, &conpare );

err

if
if
if
if
if
if
if

if

ret

}

or_count =

conpar e.
conpar e.
conpar e.
conpar e.
conpar e.
conpar e.
conpar e.

AN AN AN AN AN A~

0;

year. _8bit.| obyte !
nont h
dat e
day
hour s
m nut es

I
I
I
I
I
seconds !

( 'error_count )

{

return 1;

}

urn 0;

/'l success

Il failed

Il SetRTC()

Designer Reference Manual

ptr->year._8bit.| obyte
ptr->nont h

ptr->date

ptr->day

pt r->hours

ptr->mni nutes
ptr->seconds

— N N N N N

error_count ++;
error_count ++;
error_count ++;
error_count ++;
error_count ++;
error_count ++;
error_count ++;
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voi d RTC_Read( unsigned char register_pointer, struct RTC *ptr )

{

FEEEEEEEEE i b rrrrnng
[/l first set the internal RTC address pointer //
/[l to the register that you require with a I

/1 WRI TE command

11

PELELEEEEE bbb bbb rrrrrry

StartBit();
Sendl 2CByte( RTC WRI TE );
Wi t For | 2CAcknow edge() ;

Sendl 2CByt e( regi ster_pointer );

Wi t For | 2CAcknowl edge() ;
StopBit();

THELEELEEE i rririrriringi
/1l Then read the contents of the RTC //

Il registers, with a READ command

11

PELEEELEEr i r i rrnn

StartBit();

Sendl 2CByt e( RTC_READ );

Wi t For | 2CAcknow edge() ;
ptr->seconds = Getl 2CByte();
Sendl 2CAcknow edge() ;
ptr->minutes = Getl 2CByte();
Sendl 2CAcknow edge() ;

ptr->hours = Cetl 2CByte();
Sendl 2CAcknow edge() ;
pt r- >day = Getl 2CByte();
Sendl 2CAcknow edge() ;
ptr->date = Cetl 2CByte();
Sendl 2CAcknow edge() ;
ptr->nmont h = Cetl2CByte();

Sendl 2CAcknow edge() ;
ptr->year._8bit.| obyte
ptr->year._8bit.hibyte

0x20;

SET_DATA_TO_OUTPUT;
SET_SDA;

Qut Cl ock();
StopBit();

} // RTC_Read()

LEEEEEEEEE i irrrnni
/1 load RTC with known data //
LECLEEEEEEr i irrnnni
voi d ForceRTC( void )

{

struct RTC force_ rtc;

if ( node == MODE_TI ME_OF_DAY )
{

Passive Infrared (PIR) Unit

/'l RTC_READ == 0xd1l

Get | 2CByt e();

/1l century hi byte...fixed for the
/1 next 99 years!

/1 master sending a NOT ACK

/'l no acknow edge expected here, we generate a clock pul se
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force_rtc. seconds = 0x00;
force rtc.mnutes = 0x00;
force rtc. hours = 0x00;
force_rtc. day = 0x01;
force rtc.date = 0x01;
force rtc.nonth = 0x01;
force_rtc.year._8bit.hibyte = 0x20;
force_rtc.year._8bit.lobyte = 0x01;
WiteText2( LINE1l, " RTC Override ", NOPRECLEAR );
if ( SetRTC( &force_rtc ) ) Il wite it!
{
WiteText2( LINE2, " Successful! ", NOPRECLEAR );
}
el se
{
WiteText2( LINE2, "Failed, Try Again", NOPRECLEAR );
}
Del ay10ns( _1S); /'l show nessage for 1s
WiteText2(LINEL_2, "", PRECLEAR); [/ clear whole screen prior to TOD
}
} I/ ForceRTC()

[ REMOTE: rtc. h]
NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE cC cC /1
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeeeeec /1
THLELELEEE i rirriririnsi
/1 AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
/!l Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © wWww. at eecc. com /1
THELLEEEEE i i rirriririrsi
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : rtc.h /1
/1 Author : jtravers 11
[/ Compiler : Cosmc HCO8 11
/1 CPU : MC68HC908GP32 /1
Designer Reference Manual Passive Infrared (PIR) Unit
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PELELELELEEEnrn il File Contents /11110 EEETEEE i nirirrrri

/1  header file for rtc.c /1
FEEELELLErrrrr il Update Information [/ 100000 TTTTTEEIETTTEEE DT
/1 Ed. Date Init’s Mbdification /1
B e i R /1
// 001 01/09/00 jt creation I

N NN NN NNy
#i f ndef __RTC H_
#def i ne __RTC H_

#i ncl ude "decl ared. h"

enum
{
RTC WRI TE = 0xdO,
RTC_READ
b
enum
{
SECONDS = 0x00,
M NUTES,
HOURS,
DAY,
DATE,
MONTH,
YEA
b

LEEEEEEEErnrnnn
/Il prototypes //
LEEEEEEEEnnrnn

voi d Updat eTi me( void );

unsi gned char Set RTC( struct RTC * );

voi d RTC_Read( unsigned char, struct RTC * );

voi d ForceRTC( void );

#endi f
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[ REMOTE: startup. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/[l Filename : startup.c 11
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : 68HC908JK1 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1 startup routines I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 19/06/00 jt creation 11
THELLEEEEE i i rirriririnni
#i ncl ude "extern. h"

#i ncl ude "l cd. h"

#i ncl ude "button. h"

#i ncl ude "del ay. h"

#i ncl ude "startup. h"

void McroStartUp( void )

{ LHLLEELEE i ririirirrinsi
CONFI Gl. reg = 0x0a; [/ COP tinme out (2718-2724)*1/Fosc, LVI enabled (5V), //

[/ STOP instruction enabl ed, watchdog enabl ed /1
Servi ceWat chDog() ; 11 /1
CONFI G2. reg = 0x01; !/l oscillator off in STOP, bit rate frominternal bus //
INTSCR. reg = 0x02; /1 1TRQ interrupts disabled I
SEI () ; /[l re-affirm 11

NN NN NN
InitialisePLL();
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// assign data direction for LCD activity only //
LEEEEEEEEE bbb rrrrrrrn

PTB.reg = 0x00;
DDRB. reg = 0xe0;
PTC.reg = 0x00;
DDRC. reg = Oxff;
PTD.reg = 0x00;
DDRD. reg = 0x07,

LHEEEEEEEE i rr i rrirrrrirgl
/!l ensure LCDis off to mnimse current drain //
FHELEEEEEE i ri i rrirrrrirgl
InitialiseLCD(NOBLI NK| NOUNDERLI NE_CURSCR) ;

REMOTE Source Code Files

WiteText2(LINE1_2, "", PRECLEAR);
LedOFf () ;
NNy
InitialiseKeyboardlnt(); /'l porta setup, to enable us to recover from STOP //
/'l ready for keyboard interrupt to bring mcro out //
/'l of STOP node 11
DDRB. r eg = 0x00; /1 all input 11
DDRC. r eg = 0x00; I to nininse /1
DDRD. r eg = 0x00; /1 current drain /1
CLI(); /1l ready for STOP node recovery via KEYBOARD i nt I

} /1 McroStart Up()

void InitialisePLL( void)

{

PBWC. r eg = 0x80;
PCTL. reg = 0x02;
PMS = 0x012c;
PMRS. 1 eg = 0x80;
PMDS. 1 eg = 0x01;
PCTL. bit.PLLON = 1;

PELEEEEEEE i r i r i r b rrrrn

PELEEEEE b r i r i n i r i r g

I
I
I
I
I
11

aut o node 11
settings here... 11
as described in... 11
the MC68HC908GP32/ H Il
Rev2.0 data book section 7.4.6 page 120 //
turn pll on after settings 'set’ I

PELELEEE b r i r i n b r i r g

NN NN
/1 wait for the required frequency to be reached //
NN NN

Servi ceWat chDog() ;
while ( !PBWC bit.LOCK );

PCTL. bit.BCS = 1,

11

pll clock drives CGVOUT

NN NN NN

/1 bus frequency is 2.4576MHz,

this produces a watchdog tineout of: //

/1 (2718-274)*1/2. 4576E6 == (262144 - 16)/2.4576E6 => 106. 66ns 11
NN NN NN

} I/ InitialisePLL()
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NN NN NN NN NNy
/1 keyboard interrupt setup, as per page 189, section 13.5 //
/1 of the MOB8HCI08GP32 Rev2.0 Technical Data book. 11
NN NN NN NN NN
void InitialiseKeyboardint( void )

{
Servi ceWat chDog() ;

| NTKBSCR. bit. | MASKK = 1; /1 mask interrupts

| NTKBI ER. r eg = Ox1f; [/l bits 0..4 as interrupt sources

| NTKBSCR. bi t . MODEK = O0; [/l falling edge active only

PTA. reg = Ox1f; /1 colum drivers output...

DDRA. r eg = 0xeO0; /1 ... and | ow

PTAPUE. r eg = Ox1f; /1 portA pullups enabled

Del ay(_50US); /[l wait...before read for pin level to settle
| NTKBSCR. bi t. ACKK = 1; /1 clear interrupt request, if one pending

| NTKBSCR. bi t. | MASKK = O0; /1 ready

} I/ InitialiseKeyboardlnt()

void Initialise908GP32( void )
{

SEI();
InitialisePLL();

LEErrrrrrrrrnn
[l 1/0O Setup //

HHLHErrrrrrrng LHLLEEEEE i ririiriringi
PTB. reg = Ox1c; /1 /1
DDRB. r eg = Oxff; /[l bit7:1cd E, bit6:lcd RW bit5:1cd RS, /1
/1 bit4:digipot inc, bit3:digipot up/down, 11
/1 bit2:digipot CS, bitl:RTC data, bit0: RTC d ock /1
PTC. reg = 0x00; /1 /1
DDRC. r eg = Oxff; /1l bit4d:lcd data4, bit3:lcd data3, bit2:1cd data2 /1
/!l bitl:lcd datal, bit0O:1cd dat a0 /1
PTD. reg = 0x00; /!l ensure ir xmt off /1
DDRD. r eg = 0Ox2f; /1l bit5:SPARE, bit4:IR RX, bit3:IRTX bit2:1cd data7 //
// bitl:lcd data6, bitO:lcd datab /1

NN NN NN
LEEEEEEEErrrnrnnn
[/ timerl setup //

RNy LHLLEEEEEE i ririiririnei
T1SC.reg = 0x70; I/l set TOE, stop and reset tiner counter, /1
/1 timer: 1X prescaler 11
/1 Using the PLL to provide a bus clock of 2.4576MHz //
/1 this gives us a bus cycle period of 1/2.4576E6 11
/1l == 0.407us /1
/! To obtain our 10ns tinmer overflow count we need a //
// a timer nod val ue of (10E-3)/(1/2.4576E6) == 11
Il (10E-3)*(2.4576E6) == 24576 /1
/1 This has been defined in 'define.h’ /1

TIMOD = TIMER ROLLOVER, [/ /11111100 bbb bbb rrrri
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NN NN NN NN NN
[l start timerl channel 0 as capture node for +ve edges (for ir comms rx) //
NN NN NN NN NN
T1SCO. reg = 0b01000100;

Il
Il
11
Il
11
Il
11
Il
)

T1SCl.reg
T2SC. reg

T2SCO. reg
T2SC1. reg

T1SC. bit. TSTOP =

I
| CHOMAX

N

1 TOVO
| ELSOA
ELSOB
MBOA
VS0B
CHO E
CHOF

[HEEEEErrrrrrr i rrrrrrg
/1l Clear all variable ram//
[HEEEEErrrrr i rrrrrrg

G r PAGEORamM() ;

FELELELE i

/1l initial ass

i gnnents //

PELELELE i

button_press_status

ds_adj ust _ptr
i r_node
flagsl. byte

LEEEEEEEEE b rirrnr
nterrupt processing //
LEELEEEEEEE b rirrrr

/1 ready for

Qal();

| R_I DLE;
0x00;

} I/ Initialise908GP32()

100% pwm of f

PTD4 not toggl ed on overfl ow

} +ve edge trigger capture

} -ve edge trigger capture
unbuf f ered conpare/ pwm oper ation on
buf fered conpare/ pwm of f

i nterrupt enabl ed

read only

0x00; // tinmerl channell off
0x00; // nod tinmer2 off
0x00; // tinmer2 channel 0 off
0x00; // tinmer2 channell off

0; /] start nod tinmerl

NO_BUTTON_PRESS
&ds_adj ust[0];
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[ REMOTE: startup. h]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
Il AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
[/ Filename : startup.h 11
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : 68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
/1 header file for 'startup.c’ 11
FEEELELEErrrrr il Update Information [/ 000000 TTTTTEEITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e T /1
// 001 19/06/00 jt creation 11

N NN NNy
#i f ndef _ STARTUP_H_
#define _ STARTUP_H_

LEEEEEELrnrnnn

/'l prototypes //

LEEEEEELErnrnnn

void McroStartUp( void );

void InitialisePLL( void );

void InitialiseKeyboardint( void );
void Initialise908GP32( void );
#endi f
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[ REMOTE: vectors. c]
NN NN NN NN NNy

I AA TTTTTTTTTTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceeec  ceeeceeec /1
/1 AAAA TTTTTTTTTTTT EEE EEE cC cC /1
/1 AAAAAA TTTT EEEEE EEEEE cC CcC /1
/1 AAAAAAAA TTTT EEEEE EEEEE cC cC /1
/1 AAAA  AAAA TTTT EEE EEE CcC cC /1
/1 AAAA AAAA TTTT EEEEEEEEEEE EEEEEEEEEEE CCCcceecc  ceeeceeec /1
THEELELEEE i i rirriririrsi
/1l AT El ectroni ¢ Enbedded Control Consultants /1
// Unit 32, Consett Business Park /1
// Villa Real, Consett /1
/1 Dur ham /1
/1 DH8 6BP /1
/1 Engl and I
/1 /1
/1 Tel ephone: 0044 1207 693920 I
/'l Fax : 0044 1207 693921 /1
/] email : enquiries@teecc.com /1
/1l web © Www. at eecc. com /1
THELLEEEEE i rirririrrinni
/1 Project : Mtorola Infra Red Reference Design, Renote Control I
/! Filename : vectors.c /1
/1 Author : jtravers 11
[/ Compiler : Cosnmic ANSI-C 11
/1 CPU : MC68HC908GP32 /1
FHELEEEEErrrrri il File Contents [/ 01H 00T EE T LI EEErrrririiiirinirtinni
[/l vectors - an array of void pointers I
FEEEEELEErrrrr il Update Information [/ 000000 TTTTTEEIITTTTEETTTTTTT]
/1 Ed. Date Init’s Mbdification /1
A e I R /1
// 001 19/06/00 jt creation 11
THELLEEEEE i i rirriririnni
#i ncl ude "define. h" /1 " NULL' defined

extern void TI MERLOVERFLON void );

extern void TI MERLCHANNELO( void );

extern void KEYBOARD( void );

extern void SCl _RECElI VE( void );

extern void _stext(); [/ startup routine. defined by Cosmic in 'crtsi.s

FEEEEEEEEr i
/1 an array of function pointers //
LEELEEEEE i
void (*const _vectab[18])(void) =

{
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PELELEEEEEE b r bbbt rnr

_stext, /1 Tl MEBASE $FFDC //
_stext, /1 A2D CONVERSI ON COVWPLETE $FFDE //
KEYBQARD, /1 KEYBOARD $FFEO //
_stext, /1 SCI TRANSM T $FFE2 //
SCI _RECEI VE, /1 SCl RECEI VE $FFE4 //
_stext, /1 SCI ERROR $FFE6 //
_stext, /1 SPI TRANSM T $FFES //
_stext, /1 SPI RECEI VE $FFEA //
_stext, /1 TI MER2 OVERFLOW $FFEC //
_stext, /1 TI MER2 CHANNEL1 $FFEE //
_stext, /1 TI MER2 CHANNELO $FFFO //
TI MERLOVERFLOW // TI MER1 OVERFLOW $FFF2 //
_stext, /1 TIMER1 CHANNEL1 $FFF4 [/
TI MERLCHANNELO, // TI MER1 CHANNELO $FFF6 //
_stext, /1 PLL $FFF8 //
_stext, /1 1RQ $SFFFA //
_stext, /Il SW $FFFC //
_stext /| RESET

\Y

$FFFE // Increasing Priority
LEHEEEEErrr b rrrrri
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Appendix G. PIR Unit Bill of Materials

AT Electronic Embedded Control Consultants
Parts List for PIR Board
ATCD1006/3 02/01

Issue 2
Resistors
R1 1k
R2 10k
R3 47k
R4 10M
R5 10R
R6 680R
R7 10k
R8 100k
R9 47k
R10 100k
R11 100k
R12 470R
R13 2k2
R14 10k
R15 10k
R16 10k
R17 10k
R18 470R
R19 680R
R20 10k
R40 3M3
R42 10k
R44 10k
R45 47k
R46 3M3
R47 680k
R48 4k7
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Capacitors
C1 100nF 50V DC
Cc2 100nF 50V DC
C3 220uF 16V DC
C4 470uF 25V DC
C5 100nF 50V DC
C6 100nF 50V DC
C7 100nF 50V DC
C8 100nF 50V DC
C9 100nF 50V DC
C10 100nF 50V DC
Cl1 3nF3 50V DC
C12 100nF 50V DC
C13 220uF 16V DC
Cl4 100nF 50V DC
C15 33uF 10V Tantalum
C16 10pF 16V DC
C17 10pF 16V DC
C19 100nF 50V DC
C20 10nF 50V DC
Ccz21 22uF 16V DC
C23 10pF 16V DC
Semiconductors
D1 BAS16
D2 BAS16
D3 BAS16
D4 BAS16
D5 5V1
IC1 MC68HC908JK3
IC2 LM7805
IC3 MAX232
IC4 74HC125D
IC5 LM324D
Q1 BC818-40
Q2 BC850
Q3 BC850
Q4 BC850
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Miscellaneous
SwW1
SW2
SW3
X1
XT1
FR1
IR1
J1
J2
J3
J4
J5
J6
LED1
LED2
LED3
LED4

SPCO slide switch

SPCO slide switch

SPCO slide switch

4MHz resonator

9.8304MHz Oscillator Module
Curtain’ Fresnel lens

GP1U280Q

9 way rt angle male ‘D’ Connector
“3pin 0.1" header”

“3pin 0.1" header”

9 way rt angle male ‘D’ Connector
3pin PIR Connector

1.2mm

Infra Red transmitter

5mm Red

5mm Yellow

5mm Green
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Passive Infrared (PIR) Unit

Appendix H. REMOTE Unit Bill of Materials

Resistors
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R12
R13
R14
R16
R17
R18
R19
R20

AT Electronic Embedded Control Consultants
Parts List for I/R Remote Board

10M
330k
68k
10k
10k
2k2
10R
10k
1k
10k
10k
10k
10k
10k
470R
470R
10k
47K

ATCD1007/2 02/01

5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
5% 0.25W
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Capacitors
C1 100nF 50V DC
C2 100nF 50V DC
C3 100nF 50V DC
C4 100nF 50V DC
C5 33nF 50V DC
C6 15pF 50V DC
Cc7 220uF 16V DC
C8 100nF 50V DC
C9 100nF 50V DC
C10 15pF 50V DC
Cl1 10nF 50V DC
C12 100nF 50V DC
Cl4 100pF 50V DC
C15 220uF 16V DC
Cl6 100nF 50V DC
Semiconductors
D1 LL4001
D2 BAS16
D3 LL4007
D4 BAS16
D5 5V1 300mW
IC1 74HC125D
IC2 MAX232
IC3 DS1307
IC4 DS1804Z
IC5 MC68HC908GP32
IC6 LM7805
IC7 LM7808
Q1 BC818-40
Q2 BC849
Q3 BC849
Q4 MMUN2111LT1
Q5 BC849
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Miscellaneous
IR1
J1
J2
J3
J4
LCD1
LED1
LED3
LED4
B1-B15
BT1
SwW2
SW3
XT1
XT2
XT3
SwW2
SW3
XT1
XT2
XT3

GP1U28Q

REMOTE Unit Bill of Materials

9 way rt angle male ‘D’ Connector
9 way rt angle male ‘D’ Connector

PCB skt 1.3mm
PCB skt 2.1mm
Sharp LM16A211
5mm Red

Infra Red transmitter
5mm Green

Tactile switches
3.0V Lithium
SPCO Slide Switch
SLSwitch

32kHz Xtal

32kHz Xtal

9.8304MHz Oscillator Module

SPCO Slide Switch
SPCO Slide Switch
32kHz Xtal

32kHz Xtal

none
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