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BARRIER OPERATOR HAVING SYSTEM
FOR DETECTING ATTEMPTED FORCED
ENTRY

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This application 1s a continuation of application Ser. No.

08/443,178 filed May 17, 1995, now abandoned.
BACKGROUND OF THE INVENTION

The mvention relates, 1n general, to barrier operators and,
in particular to a garage door operator including a system for
detecting when an attempt 1s made to force open a closed
garage door.

Several garage door operator systems are available on the
market for maintaining a garage door either 1 a closed or
open position. It 1s clear that the systems should be relatively
casy to use and should be able to open the door relatively
rapidly to allow quick and easy access to the garage. In
addition, many systems are provided which include
detectors, pressure detectors and the like that sense when the
garage door 1s being brought down and the bottom edge of
the door comes 1n contact with an obstacle prior to the door
reaching the fully closed position. These systems are 1mpor-
tant because they prevent the garage door from closing on
people, pets or small objects and, therefore, prevent personal
injury and property damage. One of the drawbacks of such
systems, however, 1s that for some such systems, when the
door has been closed, 1f a lifting force 1s applied to the door,
or instance by an unwanted intruder grabbing the handle of
the door and attempting to raise it by jacking the door or the
like, some systems through a force measurement routine,
automatically cause the door to be opened, mn order to
prevent what the garage door operator senses might be
potential harm. Of course, if the person operating the door
1s attempting to break and enter the garage for nefarious
purposes and 1t 1s important that while the system prevents
harm, the system also be provided such that the door cannot
be forced open 1f the operator does not want it to be and if
no persons or property are 1n danger.

A system available from the Stanley Company provides a
cgarage door operator having upper travel limit and lower
travel limit switches associated therewith. The switches may
be set or moved so that the limits of travel may be changed.
In the Stanley system, for instance, if the door has reached
a nominal closed position and the operator has 1ts down limait
switch position changed, the door will actually dynamically
frack changes 1n the switch position and open or close
according to switch commands.

Mechanical systems may be available that 1n effect, jam
the door closed; however, once these systems are placed 1n
effect, 11 a person not knowing that the door 1s down and
clfectively mechanically locked attempts to open the door
the garage door operator then attempts to lift the door against
the locking mechanism and the garage door operator may be
inadvertently damaged thereby or, at the very least, not open
the door because it 1s locked.

What 1s needed then 1s a system which provides a sensing
modality for a garage door or other barrier operator which,
while maintaining all safety features to prevent personal
injury or property damage due to unwanted closing of the
door, nevertheless senses when an intruder attempts to open
the door and prevents the door from being opened by a
positive drive force provided by the garage door operator
motor.
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2
SUMMARY OF THE INVENTION

The mvention relates, in general, to a barrier system
operator and, 1n particular, to a garage door operator which
while having all safety features for preventing personal
injury and property damage due to inadvertent closing of the
cgarage door, nevertheless provides a positively actuated
door closure system which prevents forcing the door once 1t
has closed without having detected any objects underneath
it. The system 1ncludes a barrier drive imncluding an electric
motor which may be connected to a belt, chain or screw
drive. Means are provided for detecting motion of the
movable barrier. These means may include a motor
tachometer, upper and lower limit switches and the like.
Means are also provided for detecting when a barrier com-
mand signal has been given to the barrier drive so that when
a door has been commanded by a radio frequency control,
the keypad control, indoor wired control or the like to open,
the door may be automatically opened. The system also
includes a storage device for storing the commanded state of
the barrier drive which may be a microcontroller or a
mICroprocessor 1n combination with a memory or some
other mtegrated circuit device capable of storing digital or
analog 1information. The commanded state 1s stored and 1s
then compared 1n a comparator means with the position
indicated by the barrier detection. In the event that the
comparison of the barrier state signal and the barrier position
signal indicates that the system already has been 1n a
lowered position, usually for given time intervals, such as 27
seconds and attempt 1s made to raise the door causing
unwanted motion of the door when there has been no up
command given, an alarm signal 1s generated which may be
passed through electronic and electromechanical logic to the
door motor causing the door motor to provide thrust to the
door to hold the door 1n the closed position.

In the alternative, the system may also provide a signal to
operate a visual or audio alarm or to call over a telephonic
or other wired system to a police department or to a security
service to mndicate that the system 1s being broken into.

It 1s a principal object of the present invention to provide
a barrier operator for opening and closing a movable barrier
which 1ncludes an electronic system for detecting when
forced entry 1s being attempted on the carrier and for
preventing the barrier from being opened.

Other objects of this invention will become obvious to
onc of ordinary skill in the art upon a perusal of the
following specification and claims 1n light of the accompa-
nying drawings.

BRIEF DESCRIPITION OF THE DRAWINGS

FIG. 1 1s a perspective view of an apparatus comprising,
a garage door operator and embodying the present invention;

FIG. 2 1s a block diagram of a portion of the head unit and
assoclated controls of the apparatus shown 1 FIG. 1;

[FI1G. 3 is] FIGS. 3A-3C are a schematic diagram show-
ing details of the circuit shown 1n FIG. 2;

FIG. 4 1s a flow chart of a top level flow diagram for the
apparatus embodying the present invention;

FIG. 5 1s a flow diagram of an upper limit routine;

FIGS. 6A and 6B are a flow diagram controlling travel
upward;

FIG. 7 1s a flow diagram of a down limit routine;

FIGS. 8A and 8B are a flow chart of a downward or
closing movement routine;

FIG. 9 1s a flow chart of a barrier closed routine; and
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FIG. 10 1s a flow chart of an auto-reverse time delay
routine.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings and especially to FIG. 1,
more specifically a movable barrier door operator or garage
door operator 1s generally shown therein and includes a head
unit 12 mounted within a garage 14. More specifically, the
head unit 12 1s mounted to the ceiling of the garage 14 and
includes a rail 18 extending therefrom with a releasable
trolley 20 attached having an arm 22 extending to a multiple
pancled garage door 24 positioned for movement along a
pair of door rails 26 and 28. The system includes a hand-held
transmitter unit 30 adapted to send signals to an antenna 32
positioned on the head unit 12 and coupled to a receiver as
will appear heremafter. An external control pad 34 1s posi-
tioned on the outside of the garage having a plurality of
buttons thereon and disposed to communicate via radio
frequency transmission with the antenna 32 of the head unit
12. An optical emitter 42 1s connected via a power and signal

line 44 to the head unit. An optical detector 46 1s connected
via a wire 48 to the head unit 12.

The head unmit 12 has a wired wall control panel 43
connected to 1t via a line or wire 434, as 1s shown 1n FIG. 2.
More specifically, the wall control panel 43 1s connected to
a charging circuit 70 and a discharging circuit 72 coupled via
respective lines 74 and 76 to a wall control decoder 78. The
wall control decoder 78 decodes closures of a plurality of
switches 80, 82 and 84 in the wall circuit. The wall control
panel also includes a light emitting diode 86 connected by a
resistor 88 to the line 434 and to ground. Switch 80 1s the
command switch, switch 82 1s the work light switch and
switch 84 1s the wvacation switch. Switch closures are
decoded by the wall decoder 78 which sends signals along
lines 90 and 92 to a motor control 94 coupled via motor
control lines 96 to an electric motor 98 positioned within the
head unit. A tachometer 100 receives a mechanical feed from
the motor 98 and provides feedback signals on lines 102 to
the motor controller.

The receiver unit also 1includes an antenna 110 coupled to
receive radio frequency signals either from the fixed RF
keypad 34 or the hand-held transmitter 30. The RF signals
are fed to a radio frequency receiver 112 where they are
buffer amplified and supplied to a bandpass circuit 114
which outputs low frequency signals in the range of 1 Hz to
1 kHz. The low frequency signals are fed to an analog-to-
digital converter 116 that sends digitized code signals to a
radio controller 118. The radio controller 118 1s also con-
nected to receive signals from a non-volatile memory 120
over a non-volatile memory bus 122 and to communicate via
lines 124 and 126 with the motor controller 94. A timer 128
1s also provided, coupled via lines 130 with the radio
controller, a line 132 with the motor controller and a line 134
with the wall control decoder 78. A barrier travel limit
detection device 190 includes an up limit detector 190a and
a down limit detector 190b that sends signals to pins P20 and
P21 of the microcontroller 282 (as depicted in FIG. 3b). The
obstacle detector comprising the emitter 42 and detector 46
send signals to pins P03 and P30 of the microcontroller 282
(as depicted in FIG. 3b) mdicating when an obstacle 1s
blocking the path of the door.

Referring now to FIG. 3, the system shown i FIG. 3 1s
shown therein with the antenna 110 coupled to a reactive
divider network 250, comprised of a pair of series connected
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4

supplies an RF signal to the buffer amplifier 112 having an
NPN transistor 260 connected to receive the RF signal at its
emitter 261. The NPN transistor 260 has a capacitor 262
connected to 1t for power supply isolation. The buifer
amplifier 112 provides a buffered radio frequency output
signal on a lead 268. The buffered RF signal i1s fed to an
mput 270 which forms part of a super-regenerative receiver
272 having an output at a line 274 coupled to the bandpass
filter 114 which provides output to a comparator 278. The
bandpass filter 114 and analog-to-digital converter provide a
digital level output signal at a lead 280 which 1s supplied to

an mput pin P32 of an 8-bit Zilog microcontroller 282.

The microcontroller 282 may have 1ts mode of operation
controlled by a programming or learning switch 300 posi-
tioned on the outside of the head unit 12 and coupled via a
line 302 to the P26 pin of the microcontroller 282. The wired
control panel 43 1s connected via the lead 43a to mput pins
P06 and P07 The microcontroller 282 has a 4 MHz crystal
328 connected to it to provide clock signals. A force sensor
330 includes a bridge circuit having a potentiometer 332 for
setting the up force and a potentiometer 334 for setting the
down force, respectively connected to inverting terminals of
a first comparator 336 and a second comparator 338. The
comparator 336 sends an up force signal over a line 339a.
The comparator 338 sends a down force signal over the line
339b, respectively to pins P04 and P03 of the 8-bit micro-
controller 282. Although details of the operation of the
microcontroller 1n conjunction with other portions of the
circuit will be discussed hereinafter, 1t should be appreciated
that the PO1 pin of the microcontroller 1s connected via a
resistor 350 to a line 352 which 1s coupled to an NPN
transistor 354 that controls a light relay 356 which may
supply current via a lead 358 to a fight 1n the head unit or the
like. Similarly, the pin PO0O feeds an output signal on a line
360 to a resistor 362 which biases a base of an NPN
transistor 364 to cause the transistor 364 to conduct, drawing
current through the coil of the relay an up relay 366 causing
an up motor command to be sent over a line 90 to the motor
98. Finally, the P02 pin sends a signal through a line 370 to
a resistor 372 via a line 374 to the base of an NPN transistor
376 connected to control current through a coil of a down
control relay 378 which 1s coupled by one of the leads to the
motor 98 to control motion of the motor 98.

Electric power 1s received on a hot AC line 390 and a
neutral line AC line 392 which are coupled to a transformer
393 at its primary winding 394. The AC 1s stepped down at
a secondary winding 395 and 1s full wave rectified by a full
wave rectifier 3%. It may be appreciated that, in the
alternative, a half wave rectifier may also be used.

A plurality of filter capacitors 398 receive the full wave
rectified fluctuating voltage and remove some transients
from the voltage supplying a voltage with reduced fluctua-
fion to an input of a voltage regulator 400. The voltage
regulator 400 produces a 5-volt output signal available at a
lead 402 for use 1n other portions of the circuit.

Referring now to FIG. 4, a top level routine 1s shown
therein which 1s entered every two milliseconds upon at
timing interrupt 1n a step 500. The routine then enters a
variety of other routines depending upon the value of a state
number. When the state number 1s 2 an upper limit routine
1s entered 1n a step 502. If the state number 15 1, a traveling
up routine 1s entered 1n a state 504. If the state 1s 5, a down
limit routine 1s entered in a step 506. If the state 1s 4, a
traveling down routine 1s entered 1n a step 508. If the state
1s 6, a barrier halt or stopped 1n middle routine 1s entered in
a step 510. If the state 1s 0, an auto-reverse time delay routine
1s entered 1n a step 512. When any of the aforementioned
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routines 502 through 512 are exited, a return step 514 1is
entered and other portions of code not pertinent to this
invention are executed.

In the event that the state equals 2, the routine 502 1s
entered as may best be seen 1n FIG. 5 wherein the upper limait
switch has indicated that the door has reached the upper end
of 1ts authorized travel, the motor 1s switched off and a
watchdog timer 1s started mn a step 514. The work light
command flag 1s set 1n step 516 to toggle the work light on.
In a step 518, a radio command or wall control command
flag 1s tested for and, if set, the state 1s set to 4. In a step 520,
the routine 1s exited and return 1s switched to the step 514.
In the event that the state has been set equal to 4, 1n step 518
at the next 2 millisecond interval, control 1s transferred to the
routine 508.

In the event that the state has been set equal to 1, control
1s transierred to a barrier traveling up or a barrier opening
routine shown in FIGS. 6A and 6B. In a step 522, the work
light 1s turned on and in the event that the light was off, a
delay of 40 milliseconds 1s then provided to turn on the up
motor output, the down motor output 1s turned off and the
hold door closed flag 1s cleared. In a step 524, after a start
up delay of 1 second the rpm period of the tachometer 1s
tested against the look up force and if the rpm period 1s too
brief, a state 1s set to indicate that the door has stopped in
mi1d travel. In a step 526, a test 1s made to determine whether
the one second timer has exceeded one second and whether
the rpm per1od 1s below the set force limit indicating that the
door has been halted 1n an unwanted manner. If 1t 1s not,
control 1s transferred to a step 528 wherein the state variable
1s set to 6, following which the routine 1s exited 1n a step 530.
In the event that the decision 1n step 526 1s positive, the up
limit 1nput 1s tested. If the voltage 1s low, 1t 1s 1ncreased. It
it 1s high, the debounce 1s decreased. Control 1s then trans-
ferred to a test step 532 to test whether the limit debounce
1s greater than 24 milliseconds. I 1t 1s, the state 1s set equal
to 2 1n a step 534 and the routine 1s exited 1n a step 536. It
the limit debounce 1s less than 24 milliseconds, control 1s
transferred to a step 540 where a 27 second time out 1s
decremented and tested for. If the time out 1s zero, the state
1s set as 1ndicating that the door has stopped 1n mud travel.
A step 542 1s executed to test for either a radio or wall
control command flag having been set and, if so, the state 1s

set as stop 1n mid travel. The routine 1s then executed 1n a
step 544.

In the event that the state has been set equal to 5, a routine
506 to handle down limaits, as shown 1n FIG. 7, 1s entered.
In a step 550, a hold door closed flag 1s tested to determine
whether 1t 1s set or not. If 1t 1s not set, control 1s transferred
to a step 552 to determine whether the 27 seconds timer has
timed out following the down limit having been set, indi-
cating that the door has safely closed and did not contact an
obstruction or obstacle. In the event that the hold door closed
flag has been set, as tested for in step 550, control 1is
transferred to a step 554 testing whether the down limit
indicates the door 1s open and whether the motor has been
ogrven enough current or turned on long enough to provide 10
rpm pulses. In the event that the 27 second clock has not
been timed out as indicated by step 552, control 1s trans-
ferred to a step 556, switching the motor off, and starting a
watchdog timer. Control 1s then transferred to a step 538 to
determine 1f the work light command flag has been set and,
if 1t has, the work light 1s toggled. Control 1s then transferred
to a step 560, testing for whether there 1s a radio command
or wall control command flag. If so, the state 1s set equal to
1 and the routine 1s exited 1n a return step 562. In the event
that the down limit does not 1ndicate that the door 1s open
and the motor has been turned enough to give 10 rpm pulses,
control 1s transferred to a step 564 setting the state equal to
4 and setting the hold door closed flag. The state equal 4

10

15

20

25

30

35

40

45

50

55

60

65

6

indicates that the door 1s to be traveling down, thereby
causing the barrier to close after the 27 second limit has
fimed out.

In the event the state has been set equal to 4 to command
the door to travel down, the routine 508 1s entered as shown
in FIGS. 8A and 8B. In a step 570, the work light 1s turned
on, and if the light had prewously been off, a delay of 40
milliseconds occurs following which down motor output 1s
turned on and the up motor output 1s turned off, the watch-
dog 1s also started. In a step 572, a test 1s made to determine
whether the 1 second timer has exceeded 1 second and
whether the rpm period 1s indicative of a force limit having,
been exceeded. It so, indicating that the door 1s stalled on an
obstacle, control is transferred to a step 574, setting a state
equal to zero and the routine 1s exited 1n a step 576. If the
door has not been indicated to be stalled by the step 572,
control 1s transferred to a step 578 testing the status of the
down limit 1nput. If 1t 1s low, the debounce 1s increased. It
it 1s high, the debounce 1s decreased. In a step 580, the limit

debounce 1s tested to determine whether 1t 1s greater than or
equal to 24 milliseconds. If 1t 1s, the state 1s set equal to 5 1n
a step 582 and the routine 1s exited 1n a step 584. If 1t 1s not,
the 27 second time out 1s decremented and tested to deter-
mine 1f it 1s zero. If 1t 1s zero, the state 1s set equal to zero
in a step 586. In a step 588, a test 1s made to determine
whether the radio or wall control command flag has been set
and, 1f so, the state 1s then set equal to 6. In a step 590, as
shown 1n FIG. 8B, the timer associated with the optical
detector 1s tested to determine whether 1t 1s greater than 10
milliseconds and, if it 1s, indicating that an obstacle is
blocking the light path, the state 1s set equal to zero to cause
the auto-reverse routine 512 to be entered following exiting
from this routine. It will be entered on the next interrupt
which 1s 1n less than 2 milliseconds. Control 1s then trans-
ferred to a step 592, testing whether the motor speed
indicated that the door had been forced upward. If 1t 1s not
the routine 1s exited 1n a step 594. If the rpm sensing
indicates that the door has been forced upward, a test 1s made
in the step 596 to determine if the command 1s still valid,
indicating the door 1s to move upward. If 1t 1s not, control 1s
transferred to a step 598 setting the state equal to zero which
will cause the door to auto reverse and move down. Control
1s then transferred to a step 600 exiting the routine.

In the event that the state has been set equal to 6, the
routine 510 shown 1n FIG. 9 1s entered. A test 1s made to
determine whether the motor motion indicates that the door
has been forced upward. If so, a flag 1s set to turn off the light
and the electric motor 1s switched off and the watchdog 1s
started. If the worklight command flag has been set 1n a step
604, the work light 1s then toggled. In a step 606, a test 1s
made to determine whether the radio command or wall
control command flag has been set and, if it has, the state 1s
then set equal to 4 which will cause entry of the traveling
down routine 508. The routine 1s then exited 1n a step 608.

In the event that the state has been set equal to zero
indicating that an auto reverse i1s to be commanded, the
routine 512 1s entered 1n a step 620, the motor 1s turned oif
and a watchdog timer 1s started. In the step 622, the delay
timer 1s decreased and 1if 0.5 seconds has explred, the state
1s set equal to 1 to cause the door to travel upward on the
next 2 millisecond interrupt. In a step 624, a test 1s made for
the radio command or wall control command flag being set.
If 1t has, the stopped 1n middle routine 510 will be entered
on the next mterrupt. The routine 512 1s then exited in a step

626.

While there has been 1llustrated and described a particular
embodiment of the present invention, it will be appreciated
that numerous changes and modifications will occur to those
skilled 1n the art, and 1t 1s intended 1n the appended claims
to cover all those changes and modifications which fall
within the true spirit and scope of the present invention.
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NON-vOL MEMORY MAP
00 A1
_____ 01 Al
Ce A2
03 A2
04 A3
05 A3
O Ad
7 Ad
08 AS
09 AS
0A Ab
OR A6
e A7
oD A7
OE A8
QF AB
10 A9
11 AD
12 A1Q "
13 A1D
14 A11
15 Al
16 Al12
17 A12
18 B
. 15 B
1A C
1B C

1IC CYCLE COUNTER 1ST 16 BITS
10 CYCLE COUNTER 2ND 16 BITS
1E  VACATION FLAG

1F A MEMORY ADDRESS LAST WRITTEN
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20-2F CPERATION BACK TRACK

30-3F FORCE BACK TRACE

E EpE Y Sk marm o mowamm omoap g a  d B h m o e l--r-------------.-.--.a.--._-.-..-.a.a__q--.-._.-_-_------..-.'. *****

RS5232 DATA

---------------- -

I

32H

33H

34H

35H

36H

37H

38H

OUTPUT

SR AR = mm e mr T W NS Bk om oo g R Bk vk e B vk e B onk e ke e e B B A e e

SWITCH STATUS

XXXXXXXC
XEX XXX
XXX XXXOX
XXX XXXX
XXX XXOXX
XXXXXT XX
XX XXOXX X
XXXXIXXX
XXXOXXXX
XXXIXXXX

UF LIMIT OPEN

UP LIMIT CLOSED
DOWN LIMIT OFPEN
DOWN LIMIT CLOSED
COMMAND OPEN
COMMAND CLOSED
WORKLIGHT OPEN
WORKLIGHT CLOSED
VACATION OPEN
VACATION CLOSED

SYSTEM STATUS

XXXXE555 STATE DATA

XXXOX XXX NOT IN LEARN MODE
XXX XXXX IN LEARN MODE

XX DX XXX NOT IN VACATION MODE
X X1 XX XXX IN VACATION MODE
XXX X XXX LIGHT OFF
XTXXAXKX LIGHT ON

XXX XXX X AOBS OK

T X AOBS ERROR

RPM PERIOD

RETURNED HIGH BYTE

RETURNED LOW BYTE

FORCE

RETURNED DOWN FORCE
RETURNED UP FORCE

RADIO MEMORY CODES PAGE 00

32 BYTES

RADIO MEMORY CODES PAGE 10

32 BYTES

OPERATION HISTORY PAGE 20

32 BYTES

FORCE HISTORY PAGE 30

MEMORY TEST AND ERASE ALLY

00 OK

10

10
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39H SET PROGRAM MQODE

REASON

00 COMMAND

10 RADIO COMMAND

20 FORCE

30 AUX OBS

40 A REVERSE DELAY

50 LiMIT

&0 EARLY LIMIT

70 MOTOR MAX TIME, TIME OUT

80 MOTOR COMMANDED OFF RPM CAUSING AREV

90 DOWN L, AIT WITH COMMAND HELD

AQ DOWN LIMIT WITH THE RADIO HELD

BO RELEASE OF COMMAND OR RADIO AFTER A FORCED
UP MOTOR ON DUE TO RPM PULSE WITHG MOTOR OFF

STATE

o0 AUTOREVERSE DELAY

01 TRAVELING UP DIRECTION

02 AT THE UP LIMIT AND STOPED
03 ERAOR RESET

04 TRAVELING DOWN DIRECTION
03 AT THE DOWN LIMIT

06 STOPPED IN MID TRAVEL

1) AOBS SHORTED

2) AOBS OPEN / MISS ALIGNED

3) COMMAND SHORTED

4) PROTECTOR INTERMITTENENT

§) CALL DEALER _
A} NO RPM IN THE FIRST SECOND
B) RPM FORCED A REVERSE
C)

bl i R L e e B e mEEmESF o W F ok m o mw N OB B Sl e ol e el 3 . L L o L LT

; DOG 215 A SECONDARY WATCHDOG USED TO

RESET THE SYSTEM iF THE LOWEST LEVEL "MAINLOOP™
IS NOT REACHED WITHIN A 3 SECOND

12

— - e —— - - Bl S W m . O N S — bk - omm i
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EQUATE STATEMENTS

T EE e FA R TSR ER o o m el w o -.-.-_-__------—---r..___"-._..n.-pq...*-- AT EEEE o mm g W e e e Sk

check_sum_valye
TIMER O
TIMER_0_EN
TIMER_1_EN

MOTOR_HI
MOTOR_LO
PWM_CRARGE

PWK_DISCHARGE

LIGHT
LIGHT ON
MOTOR_UP
MOTOR_DON
DN _LIMIT
UP_LIMIT
DIS_SW
CDIS_Sw
SWITCHES
CHARGE SW
CCHARGE_SW
PWM_HI
COMPARATORS
DOWN_COMP
LUP_COMP
PWM_DIS
POIM_INIT
P2M_INIT
P3M_INIT

POIS INIT
P2S_INIT
P3S_INIT

FLASH
WORKLIGHT

COM_CHARGE
WORK_CHARGE
VAC_CHARGE

COM_DIS
WORK_DIS
VAC_DIS

CMD_TEST
wL_TEST
vAC TEST
CHARGE

AUTO REV
UP_DIRECTION
UP_PQOSITION
DN_DIRECTION

EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQuU
EQU
EQU
EQU
EQU
EQU
EQU
EOU
EQU
EQL
EQU
EQU

EQU
EQU

EQU
EQU
EQU

EQU
EQU
EQU

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU

09AH
10H
03m
OCH

034H
OBCH

O0H

C1M

OFFH

02H

O1H

O4H

02H

01H
100000008
011111118
010000008
001000008
110111118
10H

J0H

20H

10H

20H
010001008
011000118
000000118
000000108
100000118
000000008

OFFH
02H

O1H
02H
O4H

14

. 5€t moge p00-p03 out pO4-pO7in
. Sel pon3 p30-p33 input ANALOG mode

14
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AT TT WS ESD Gl AN SARy s T TR SRR e WY B SN BB B R b F S . e m T W e S Tk oo

LB E R 2 & B I N R l--|-—|---'---'-----i-h----‘--.—-l---i---'---—--I'-‘.-.--.--'-lih*'-.---- ---------
.

OFH

0OH

OF 4H
04H
03FH
0OH
07AH
02H

02H

OF BH
OF4H

8D
(2550-8D)
80
(2550-8D;
4D
(255D-4D)
20

(2550-2D)

80
40
50D

dimil debounce 1 way 32mS
- ,auto rev timer .5 sec

, pwrm start point
. pwm end = star. + 4"1otal-1
. .eh sec flash

4.5 MIN
4.5 MIN
4.5 MIN
 WITH A 72 IN FRONT

. cycle count *10mS
. Cycle court *11mS

. cycle count *100mS

FPERFFEARERA T RR NS AR R AR LA L el I e T I Y R e R I kel 9

llllll LA AR IR LY XU l-il--riritil-iﬂii-lit-ﬂititiinliiillitﬂliiirihiiili (A 4 B Y

CN_OPOSITION EQU
STCP EQU
CMD_SW EQU
LIGHT SW EQU
VAL SW EQU
PERIODS
LINIT _COUNT EQU
AUTO_HI EQU
AUTO LO EQU
MIN COUNT EQuU
TOTAL_PWM_COUNT .EQU
FLASH H: EQU
FLASH LO EQU
SET_TIME_H! EQU
SET _TIME LO EQU
SET_TIME _PRE EQU
ONE SEC EQU
CMD_MAKE EQU
CMO_BREAK .EQU
LIGHT MAKE £QU
LIGHT BREAK EQU
VAL _MAKE_OUT EQU
VAC BREAK _OUT EQU
VAC MAKE N EQU
VAL BREAK IN EQU
VAC _DEL EQU
CMD DEL_EX EQU
VAC DEL EX EQU
PREDEFINED REG
'SP equ 255
RP equ 253
FLAGS equ 252
AMB equ 251
ARQ equ 250
PR eQu 248
POtM equ 248
P3M equ 247
P2 equ 246
FPRED QU 245
J0 equ 244
PRE1 equ 243
T3 equ 242
TMR equ 241
P2 e 3

. stack pointer
, reqister pointer

, cpu flags

, interrupt mask reg
, interrupt reques!t
, Interrupt priority

, port 0 mode
, port 3 mode
. port 2 mode

. prescaier for timer ¢

bmer 0

. prescaler for timer 1 "

: timer 1
: tmer modke
port 3

16
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17 I8
Fz equ 2 . port 2
PO equ O spon O
ALL_ON_IMR equ 0011110%b curn on int for timers rpm auxobs radio
RETURN_IMR equ  00011101b , return on the IMR

T T ET FTE R PR - S - — A e .'—l|--I'I--I-l---.--l-h---l.--i-hi-—-q-dl--—-———-a_—-.-- T OE W S s om0 B S Bk vie
.

e B B B T W § mE S EA s - v arwoEma s e m o mEmas . -----.‘.---*-"—-‘H -------------------
]

STATUS EQU 04H ;CMD TEST 00
, WL_TEST 01
 VAC _TEST 02
, CHARGE 03
STATE EQU 05M  ; state register
PWM STATUS EQU  06H
PWM_OFF EQU O7H
AUTO _DELAY HI EQU  08H
AUTO_DELAY _LO EQU 09K
AUTC DELAY EQU  08H
MOTOR_TIMER HI  EQU OAH
MOTOR_TIMER LO .EQU OBM
MOTOR TIMER EQU 0AH
LIGHT_TIMER_HiI EQU OCH
LIGHT_TIMER LO EQU  ODH
LIGHT _TIMER EQU OCH
PRE_LIGHT EQU  OFH
SW DATA EQU  10H
ONEP2 EQU  11H . 1.2 SEC TIMER TICK .125
LAST _CMD EQU  12H ; LAST COMMAND FROM
NE 55 WALL CONTHOL
, = 00 HADIO
BCODEFLAG EQU  13H . B CODE FLAG
, 77 = b code
RPMONES EQU  14H , HPM PULSE ONE SECOND DISABLE
RPMCLEAR EQU 154 , RPM PULSE CLEAR AND TEST TIMER
FAREVFLAG EQU  18H , RPM FORCED AREV FLAG
, 88K FOR A FORCED REVERSE
FLASH FLAG EQU  17H _
FLASH_DELAY M EQU 18H
FLASH_DELAY_ 1O . EQU 19H
FLASH DELAY EQU  18M4
FLASH _COUNTER EQU 1AH
REASON EQU 1BH X
.00  COMMAND
10 RADIO COMMAND
: 20 FORCE
130 AUXOBS -
40 AUTOREVERSE DELAY TIMEOQOUT
;50  LIMIT
60  BARLY LMIT
;70 MOTOR MAX TIME OUT
; 80 FORCED AREV FROM RPM
90 CLOSED WITH COMMAND HELD
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LIGHT FLAG
CMD_DEB
LIGHT DEB
VAC DEB

TIMER_GROUP
Sw_audress hi
sw_address o
sw_address
\_agdress

i aadress lo

! address
swirich_delay
Iumit

obs_count
rse32do
re232di
rscommand
re232docount
rs232dicount
rs232odalay
re2321delay
rs232ccount
rs232page

SWITCH _DELAY
LIMIT
OBS_COUNT
RS232D0
RS232D]
RSCOMMAND
RS232DCCOUNT

EQU 1CH

EQU 1DH

EQU  1EH

EQU  1FH

EQU 20H

equ 0

equ  rl

equ  rro

equ 1

eQu ra

equ 2

edu r

egu 15

egu e

equ 17

aqu 18

equ 9

equ 710

equ 1

equ rid

equ  r13

equ rl4

equ  ri§

EQU TIMER_GROUP+4
EQU TIMER GROUFP+5
EQU  TIMER_GRQUP+6
EQU TIMER_GRQUP+7
EQU TIMER_GROUP.8
EQU TIMER_GROUP+8

A0 CLOSED WITH THE RADIO HELD

R5232DICOUNT

R32320DELAY
RS232IDELAY

RS232CCOUNT
RS232PAGE

R LA & 2 L LA ARl LT LY TR LA L

EOU TIMER_GROUP+10
EQU TIMER GROUP+11
EQU TIMER_GROUP+12

EQU TIMER_GROUP+13
EQU TIMER_GROUP+14

' LEARN EE GROUP FOR LOOPS ECT

.i*iilli‘ll"i'ili'lfili!ili.“i'lli.l‘#..-Iﬁ‘#‘iiii‘i*i‘iilﬁfﬁf‘i.ifi*il

LEARNEE_GRP
TEMPH
TEMPL
TEMP
LEARNDR
LEARNT
ERASET
MTEMPH
MTEMPL
MTEMP
SERIAL
ADDRESS

equ
equ
equ
.equ
equ
8qu
8qu
equ
equ
equ
equ

equ  30H
LEARNEE_GRP
LEARNEE GRP+1
LEARNEE_GRP+2
LEARNEE_GRP+3

EQU TIMER_GROUP+15

".--“."*.fif.‘.“'.III."."““.‘*".

1
F
!

leam debouncer

LEARNEE_GRP+4 , leamn limer
LEARNEE GRP+5 , erase timer
LEARNEE_GRP+6 , memory temp
LEARNEE_GRP+7 , memoly temp ’
LEARNEE GRP+8 , memory temp

LEARNEE GRP+9

LEARNEE GRP+10

, senal data to and from nonvol memory
, address for the serial nonvol memaory

20
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TLEXT
T4MS
T125MS
ZZWIN
SKIPRADIO

iemph
lempl
temp
learndb
leamt
erasat
mtemph
mtempl
mtemp
senal
address
10ext
14ms
1125ms
ZZWN
skipradio

PWM_GROUP
dntorce
uptorce
up_force _hi
up_ferce_lo
up_force
dn_force hi
dn_force o
dn_force
force_add hi
force_add lo
force ada
up_temp
dr_temp
pulsewidth
Pwrm_count

DNFORCE
UPFORCE
AOBSTEST
FAULTTIME

UP_FORCE HI
UP_FORCE_LO
DN_FORCE _H
DN_FORCE_LO

PULSEWIDTH
PWM_COUNT
AOBSF
FAULTCODE

= e Sl B s e el m— - - - -

equ
.equ
equ
2qu
egu

.equ
equ
8qu
equ
equ
equ
equ
egu
equ
equ
equ
equ
equ
.equ
equ
equ
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LEARNEE _GRP+11 Aimer 0 exiend decremented every TO int
LEARNEE GRP+12 ;4 mS counter

LEARNEE_GRP+13 . 125mS counter

LEARNEE_GRP+14 radio 00 code window
LEARNEE_GRP+15  ;flag to skip the radio read and write if

SOIUPHBONZD

EQU
equ
eqQu
eqQu
equ
equ
equ
equ
e8qu
equ
equ
equ
equ
equ
equ

.equ

equ
8Qqu
equ
8qu
equ
eqQu
equ
equ
equ
aqu

40H

ri2
13

40H
41H
42H
43H

45H
46H
471
4ACH
4DH

4EH
4FH

.leam or vacation are lalking to il

. leam debouncer

. leam fimer

, @rase imer

, memory femp

, emoty lemp

, memory femp

, senal data to and from nonvol memory
. address for the senal nonvo! memory

. imer 0 extend decremented every TO int
. 4 mS counter

; 125mS counter

, flag to skup the radio read and write if
l@am or vacation are talking 1o it
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~ RPM_GROUP

stackreason
stackflag
rpm_temp_hi
rpm_temp lo
rpm_past hi
rpm_pasi_lo
rprn_past
rpm_pencd hi
rpm_penad o
rpm_period
rpm_count
rpm_ditf_hi
rpm_ditf o
rpm_<Zpast _hi
pm_2past_lo
rpm Set citf hi
rpm_setl diff o
rprm_timeout

STACKREASON
STACKFLAG
RPM_TEMP_HI
RPM TEMP LO
RPM_PAST HI
RPM_PAST LO

RPM_PERIOD HI
RPM_PERIOD LO

RPM_COUNT
RPM_DIFF_HI
RPM_DIFF_LO
RPM_2PAST HI
RPM_2PAST_LO

RPM_SET_DIFF_HI
RPM_SET_DIFF_LO

RPM_TIME OUT

EQU

£qu
equ
.equ
equ
£equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

EQU
EQU
EQU
EQU
EQU
eQu

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
.eQU
QU
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o0H

ric
ri1
rz
r3
rn4
r15

KRPM_GROUP+0
RPM_GRQOUP 41
RPM_GROUP4+2
RPM GROUP4+3
RPM_GROUP+4
RPM GRQOUP45
RPM_GROUFP+6
RFPM_GROUP+7
RPM_GROUP+8
RPM_ GROUP49
RPM GROUP+10
RPM_GROLUIP411
RPM_GROUP+12
RPM_GROUP+13
RPM_GROUP+14
RPM_GROUP+15

.“l"l.‘.liliil‘iil‘*‘fl-Iiilftlltit.lil-li-iiii‘liilFliiliiiilirﬁiiilti

RADIO GROUP

iiiiiliii‘lliliiIilIiiiIl‘l'iilliilIiIlili‘lti‘ililii*iiﬁi.liil"“fi‘it

RADIC_GRP
RTEMP
RTEMPH
RTEMPL
RTIMEAH
ATIMEAL
RTIME H
RTIMEIL
ATIMEPH
RTIMEPL
RADIO3H

BEa58888888

60H ;

RADIO_GRFP , racdio temp storage
RADIO_GRP+1 , radio temp storage high
RADIO_GRP+2 . radio temp storage low
RADIO_GRP+3 , radio active time high byle
RADIO GRFP+4 . radic active tima low byla
RADIO_GRP+5 , radio mactive time high byte
RADIO_GRP+6 , fadto inactive time jow byte
RADIO _GRP+7 , 1acho past time high byle
RADIO GRP+8 . 1atko past time low byle
RADIO _GRP4+9 : 3 MmS code storage high byte

el

24
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25
Ralio3L equ
HRADIOIH equ
RADIOTIL equ
RaDIOC 8qu
RTHAEDH equ
RTIMEDL equ
remp equ
nemph .equ
flempl .equ
rimeah 8gu
nimeal equ
rmmeih equ
rtimed equ
mimeph .equ
rhimepl eQqQu
radio3h equ
radioll equ
radiolh equ
radiol| eqQu
ragioc EQU
rtimedh &qu
rnimed| equ
CHECK_GRP
check_sum
rom_dgata
fest _adr_h
fest_adr _lo
{est_adr
CHECK_SUM
ROM _DATA
AUXLEARNSW
RRT0O
RPM_ACOUNT
RSCCOUNT
RSSTART
RADIO CMD
R_DEAD TIME
FAULT
VACFLAG
VACFLASH
VACCHANGE
TASKSWITCH
FORCE_IGNORE
FORCE PRE
SDISABLE
FRADIO3H
PRADIOAL
PRADIOTH
PRADIO1L
ATO
RELAG
RINFILTER

RADIO_GRP.10

RADIO_GRP+11
RADIO_GRP+12

US RE37,784 E
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. 3 MS code slorage low byte

., 1 mS code storage high byle
. 1 mS code storage low byte

RADIO_GRP«13 ; racho word count

HADIO GRP+14 , radio diterence of active and inactive
RADIO_GRP+15 , radio difference

r0 , radio temp storage

r , radio temp storage high

re , radio temp storage low

rd ; radio active time high byle
r4 . radic active time low byte

r5 , radic inactive time high byte
6 . radic inactive time low byte
r7 , radio past time high byte

rg , rado pas! time low byte

rg . 3 mS code storage high byte
ro . 3 mS code storage low byte
ri1 , 1 mS code storage high byte
112 . 1 mS code storage low byls
r13 ; radio word count

r14 , radio difterance of active and inactive
r15 , radio drffarance

equ 70H

equ o . check sum pointer

.equ r

eqQu  ré

equ 3

equ 2

equ CHECK GRP+(Q ; theck sum reg tor por
equ CHECK GRP+1 , data read

equ CHECK_GRP+2 ;

equ  CHECK_GRP+3 ;

equ 74H . {0 test for active rpm

equ 75H , 1$232 byte counter

equ  76H , 15232 start flag

equ 77/H , rfadio command

egqu  78H :

equ 79H :

eQqu 7AH ; VACATION mode flag

equ 7BH

equ 7CH

eqQu  7DM

equ 7&H

aqu  7FH

oqu  80H ; System disable timer .
oequ  B1H ; 3 mS code storage high byte
equ  82H , 3 mS code storage low byle
equ 83H , 1 mS code storage high byte
equ  B4H , 1 mS code storage low byte
&qu  B5H , radio time ot~

.equ  86H ; radio flags

oqu B7H , radio mput filter

vilnsien
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CIGHTTS
COGE

FAULTFLAG

MOTDEL
LIGHTS
CELAYC
COUNTER

27

BACKUP_GRP

ForcedBDown

BRPM_COUNT

BRPM_TIME_OUT
BFORCE_IGNORE
BAUTO _DELAY Hi

BAUTO_DELAY_LO

BAUTO DELAY
BCMD _DEB
BSTATE
STACKTOP  equ
STACKEND  equ
23 equ
Pe equ
FO equ
RS23208% &qQU
R52320C0 &qu
RS2320F equ
RS2321P eQu
RS232iM 83U
csh BqQu
csl EeQu
clockh .8Qu
clockl eQu
Goh eqgu
col £qu
ledh aqu
led eQqu
psmask N:-Te T
cspon &qu
dioport BQU
clkport equ
ledport .equ
psport equ

WATCHDOG GROUP .

poon
ST
wtrr

WOT

-MacTo

Lyte

CR I I T e e —
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egQu  BBH icht imer for 1second flash
equ  B9H . second watchdog
equ  BBH . tiag for fault blink stops radic blink
egu 8CH . motor time delay
equ  8DH , light state

equ  8EH , tor the time delay for command
equ  BFH . delay counter

equ  90H

.equ BACKUP _GRP

equ BACKUP _GRF4+1

equ BACKUP_GRP«+2

equ BACKUP_GRP+3

equ BACKUP_GRP+ ~

equ BACKUP_GRP+5

equ BACKUP_GRP+4

equ BACKUP_GRP+6

equ  BACKUP_GRP+7

238 . start of the stack

DACH . end of the stack

3 . port 3

2 , port 2

0 pport O
010000008 . RS232 output bit set
101111118 . RS232 owtput bit clear

P3 . RS232 output port

P2 : RS232 input port

001000008 ; RS232 mask

GO0100008 , chip select high for the 83¢c46
111011118 . Chip selact low for 93c46
000010008 ; Clock high tor 93¢46
111101118 . clock low tor 93246

00000 100B , data out hugh tor 93c46
111110118 , data out low for 93c45
10000000E ; tumn the led pin high "on"
Ct111111B ; ium the led pin low "cH*
010000008 ; mask for the program switch
P2 . chip select port

|2 , data o ponl

P2 , clock port

P2 ; ked port

P2 , program switch port

EQU OFH

equ 0

K- o T rii

agu ris i
oth

28
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FILL

THAP

TRAP1(Q

BN RL XN

_t-ilrltitiitltriI-l-'lltll-i-iiiiiiiiiiiiiiitiiiiiltl
L]

---r------.—---‘.“--‘-—--—-‘---ﬁ——‘-—-

lorce_table
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endm

macro
byle OFFh
endm

.macro
ip star

P star

P start

P start

P start

endgm -
Macro

TRAP

TRAP

TRAP

TRAP

TRAP

TRAP

TRAP

TRAP

TRAP

TRAP

.endm

1.‘FlliiilliiliillI.Illitii.ili|iilIlliliii"i‘lliiiiiitii*‘iiitii

Interrupt Vector Table

LA A A Al Il T T TR

org 0O00H

word RADIO INT ARQ0
word  O00CH RO, P33
word RPM 1RQ2, P31
word  AUX_OBS 4RQ3, P3.0
word  TIMERUD IRQ4, TO
word PWM #RQS, T1
page

.0rg 000CH

Ip START

el A e e — et i W Wil N W daedn

FORCE TABLE

50:

.word 107FH
word 107FH
word 109DH
wond 10BBH
word 10D9H
i

30

30

. Starl jmps to stant at location 0101 or 0202 et
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ward
word
.word
word
word
word
word
word
word
word
wWord
worIg
word
WOrd
.word
word
"Yelfe
WOrg
worgd
word
word
word
word
word
word
word
wor{d
word
word
waord
word
word
word
word
word
word
wordg
word
word
word
word
word
word
word
word
word
word
word

word

.word
word

word

word
word

US RE37,784 E

10F8H
T116M
1134H
1152H
11681
t17DH
1193H
119FH
11ABH
T1B7H
11C3H
11CFH
11DFH
11EBH
11F4H
1200H
120CH
1218H
12244
1230H
123CH
1248H
1254H
1260H
126CH
1278H
1284
1251H
1280H
12BBH
1209+
12F71
1315
1333H
1352H
1370H
138EH
T3ACH
13CAH
1407H
1443H
147FH
14BCH
14F8H
15344
1571H
15ESH
1626H
169EH
1717H
17D5M
1851+
1B8DH
1EB6H
223EMH
20B4H

5.780.987
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61 word
62 word
63 word
6 word

T EmmEms kR E R Al o e NS R L - — e — TR T EEESf st T A E E S EL R R AR S W W I

enter rs232 start with word to output in rs232do

RS23205TART:
push
STp
clr
Id
clr
and
Jr

RS232.

9
jl"
RS2320UTPUT:
push
SP
P
ir
of
JR
RS232R:
dinz
INC

re
i

ir
RS232SET:

or
SETTIME:

tm
ir
Id

NORSOUT:
RS232INPUT:

ir
tm
i
cir

US RE37,784 E
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2BESH
31D0H
388EH
388EH

Ip
#TIMER GROUP

RSSTART
rs232odelay #6d
rs232docount
RS2320P #RS2320C
NORSOUT

RSSTART #0FFH
2. RS23205TART

p
¥TIMER_GROUP

rs232docount. #11d

nz RS232R

RS2320P #RS523208
NORSOUT

re232odalay NORSOUT
rsa32docount

rs232dc
c.RS2325ET
AS2320P #RS2320C

SETTIME
RS2320P #RS2320S _

rs23200elay . #6d
rs232docount #00000001b
2. NORSCUT

rsed2odelay #7d

rs232dicount #0FFH
nz, RECEIVING
RS232IF #RS232IM
nz NORSIN
rs232dicount

red32idelay #3

wilnminh

, 3ave the p

, 5et the group pointer

, one shot

, 581 the ime delay 10 3. mS
; Start with the counter at 0

, Clear the oulput

; test for the start flag

, save the rp
: set the group pointer
: test {or last

, 5et the output ide

, cycie count bime delay

, set the count tor the next cycle
, el the carry filag for stop bits

, gel the data inlo the carry

; ! the bit is high then set

, clear the output

, find the delay time

, a1 the output

, Sat the data output delay
. lest for odd words

. it even done

, set the delay 1o 7 for odd
, this gives 6.5 *.512mS

, test mode

, {t receaiving then jump

, test the incoming data

. # the line is still sdie then skip
, start at O

, sel the delay to mid

34
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RECEINING,
dinz  rs232idetay NORSIN ; Skap till delay is up
ing rs23z2dicount , bit counter
cp rsZ32dicount.#10d . test tor last timeoul
ir 2. DIEVEN
tm RS232IP #RS2321M , test the incoming data
ret . clear the carry
i 2, SKIPSETTING ; i1 input bit not set skip setting carry
&ct , setl the carry
SKIPSETTING:
rre re232dk . Save the data into the memory
id ra232ideiay #6d , 5l the delay
im rs232cicount #000000Q016  _ : test for ogd
) 2 NORSIN . f even skip
Id re232idelay #7 , set the delay
" NORSIN
CIEVEN.
id rs232dicount #0FFH , turn off the input till next stan
id rscommang,rse3z2d . Save the value
clr RSCCOUNT ; Clear the counter
NORSIN:
pop P , retum the p
ret
FILL
FILL

Qrg
stan
START: ch

REGISTER INITILIZATION

rrrrrrrr AL LB RR RN RERERE T IR Y I'lil'lil-iiiI"l-l-l--iiﬁif..i1-11111-'-'1"1-"‘1“'

C10iH

, address has both bytes tha same

, tum off the interrup! for init

id RP #WATCHDOG GROUP

id wotmr #00001111B , 1€ dog 100mS
wDT . kick the dog
clr RP

, Clear the register pointer

REEL LEL SRR LS SR **.“"‘riif‘i'.ii.l'I“i'liiil.ll“i‘illililllliii-liili‘

 PORT INITILIZATION

LR S R LRSI L] L ER R E L. L e R AL LIS LA AL S L LY TR 1 T TRy LI Ty o A g g ey

id PO.#P01S_INIT

id P2 #P2S_INIT-2

I P3 #P3S_INIT

Id POTM.#P01M_INIT
Id PAM,#P3M_INIT

I P2ZM.#(P2M_INIT-3)

, RESET ali ports
. Sel the up hmit high , down limit low

, set mode pOC-pl3 out pO4-p07in

. Set port3 p30-p33 input analog mode
, p34-p37 outputs

, sel port 2 mode setting the hmits as
; outputs for fema of open

_illt‘-f‘l'l"l.I‘il"ili‘lil‘-.‘.'ﬁ‘*i-ili-lil'ilii‘ii*i‘ififi‘It""‘i‘

intemal RAM Test and Raset All RAM = mS

lllil-IIiilil-IiiiiiiililliiIIIiiilitiiilliltiiillliiIiiililiii-iiiiiili

vbmhlia
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US RE37,784 E

, point 1o control group use slack
15 pointer (minimum of RAM)

, KICK THE DOG

wnite 1.2.4 8 10,20,40.80
then compare

wite RAM(rS)=0 to memory

;maximum addressafifh

, KICK THE DOG

read ROM code one by one
.add #t to checksum register
incrernant ROM address

addresse( ?

check final checksum = 00 7

, tum on the LED 1o indicate faut

. kick the dog
, Start at the top of the stack

, 5et the value for the stack veclor
; hext address

; test tor the last address

. loop 1l done

)

, set the state to stop

5.780.987
37

s #0FCh

id r15. #4
Wwrile_agjamn.

wOT

|d r14 #1
write_againi;

Id @r15.114

cp ri4,@r15

r ne.system_error

fi M4

jr newnie_againi

clr @r13

ine rts

cp rS.#240

I ult, write_again

Checksum Test
CHECKSUMTEST.:

Sp ¥CHECK _GRP

[o! tesi_adr_hi #0FH

Id test_adr_lo, #0FFH
agd sumn:

wDT

idc rom_data,@test_aor

add check_sum,rom_data

decw test adr

r nz.add_sum

cp check_sum.¥check sum_value

Jr Z,5ystem_ok
system_error:

and ledport, Hod!

) System_emor

byte  256-check_sum_value
System_ok:

wWDT

o STACKEND #STACKTOP
SETSTACKLOOP:

1o @STACKEND,#01H

dec STACKEND

o STACKEND #STACKEND

{7 nz, SETSTACKLOOP
CLEARDONE:

K STATE #06d

id BSTATE . #064d

id STATUS #CHARGE

gl b

, 5e1 start to charge

33
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39

Id
Id
Id
[s!
Id
Id
id
id
sp
Id
1]
id
id
id
Id
Id
id
id
id
id

o ETLIET
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SWITCH_DELAY #CMD_DEL_EX
LIGHT_TIMER_HI#SET_TIME_HI
LIGHT_TIMER_LO #SET_TIME_LO
PRE_LIGHT #SET_TIME _PRE .
PULSEWIDTH.#MIN_COUNT : set init
PWM_COUNT #TOTAL_PWM_COUNT!

. set the delay time {0 cmd
. set the light penod
; for the 4.5 min timer

RPMONES #244d ; set the hold of
R3232D0COUNT . #11D ; turn oft the 1s232 output
# EARNEE_GRP \

leamdb, #0FFH , 58t the leamn debouncer

zzwin_ leamdb
CMD_DEB leamndd
BCMD_DEB.leamdb
VAC_DEB.leamdb
LIGHT DEB leamadb
ERASET leamdb

; turn off the learning
. in case of shorted switches
~ ;10 case of shorted switches

; sat the erase timer

leamnt learndb . sel the learn timer

RTO laamdb - sef the radic time out
AUXLEARNSW leamdb , turm off the aux leam switlch
RRTO leamdb , 5ot the radic timer

iitifiri-iiltititii!tiiil!iiiitliili-iiiiit't'i-ittrqililtliii‘ttt

STACK INITILIZATION

LR Al A R R AN A ARl R R LY R L I R R Y Y Y LY S P L e I T I I I

cir
Id

254

255 #2380 , sel the stan of the siack

SR LR LALE AR LRSS RE L LS N Rl L  L LT y L L R R L Ll L L L L LY LY g pprapaag

TIMER INITILIZATION

(LA A ERRE R LERSE N L2 N X |

PRl drr A A rr RO R AR AR PN RN A A R R PR AN TP A R

PREC, #000010018 , Sel the prescaler to / 2 for BMhz
PRE1,#010000108 , one shot mode 716

TO,#000H ; $et the counter to count FF through O
T1,MIN_COUNT , set ini count

TMR #00000011B . tum on the timer

iiiiiiiiiii -il‘Illlliilllif‘i.l‘iiiiilliil.‘..“"i'.“lilil‘iIt"*iIi"

. PORT INITILIZATION

I R R R LI ENEY TN RN LA A LR RELE Y Il L Y IR I T P T oY L R E S LSl LI I T

Id
id
Id
id
id

ig

FPO,#P01S INIT . RESET al ports

P2.#P28 _INIT ;

P3,#P3S_INIT .

POTM, #PO1M_INST , set mode p00-p03 out p04-pd7in

P3M.#P3M_INIT , et portd p30-p33 inpul analog mode
, P34-p37 outputs

P2M #(P2M_INIT+0) , 58t port 2 moge

.liil!!-tlllll-i‘liliiIi'i'i!i'iiiiiiii'iiiiiiii*liiiiiiiiiiiiiii*ii.ill‘

. READ THE MEMORY 2X AND GET THE VACFLAG

fiiiiiiiltilliiiIiiiiliiiiliii‘i“'ilili‘lliillliiiﬁiiili#ii‘ii.*f*ii.l-

id
id

SKIPRADIO #0FFH

ADDRESS #1 EH . set non vol address 1o the VAG fiag

-
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call READMEMORY , fead the value 2X 1X INIT 2ND read
cail READMEMORY . read the value
Id VACFLAG MTEMPH , Save into volital
Cir SKIPRADIO
AINITERRUPT INITILIZATION
SETINTERRUPTS.
id IPR #00011010B ; set the priority to timer
Id IMR#ALL_ON_IMR  ;turn on the interrupt
Id IRQ #010000008 , set the edge clear int
e , enable interrupt )
, RESET SYSTEM REG
Id RP #WATCHDOG GROUP
id smr, #001000108 , resel the xtal / number
Id pcon #011111108 , reset the pcon no comparator output
, NO low emi mode
id PRED #000010018 . sel the prescalerto / 2 for BMhz
T! RS232D00 . #0BBH , Set the rs232 daia
P VACSWOPEN ; start the transmission
. MAIN LOQP
MAINLOQP:
clr DOG2 , Clear the second watchdog
id POTM #POTM_INIT » set mode p00-p03 out pO4-p07in
Id P3M #P3M INIT  5et port3 p30-p33 input analog mode
; P34-p37 outputs
Id P2M #(P2M_INIT+0}  ; set port 2 mode
op VACCHANGE #0AAH ;test for the vacation change flag
jr n2 NOVACCHG . # no change the skip
cp VACFLAG #0OFFH ; test for in vacation
ir 2 MCLEARVAC , it in vac clear
i VACFLAG #0FFH . 381 vacabon
jr SETVACCHANGE , el the change
MCLEARVAC:
clr VACFLAG , clear vacation mode
SETVACCHANGE:
cir VACCHANGE ; onhe shot
Id SKIPRADIO#OFFH . sel skip flag
Id ADDRESS #1EH , sel the non vol address to the VAC tlag
it MTEMPH VACFLAG : store the vacation flag
id MTEMPL VACFLAG
call WRITEMEMORY . write the value
chr SKIPRADIO , clear skip flag
NOVACCHG:
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Cp
v

Srp
cir

Id
id
call
(N
jr
NG
r
call
111
call
131
Ir
Ing

COUNTERZDONE:

call
id
call

and
or
Id
I3
id
call
If

COUNTERIDONE:

COONE:

call

id
cali
and
Id
acd
id
or
cali
clr

NOCHANGEST:

RESET;

TESTRPM:

call
di
op

t
P
cp

r

ir

US RE37,784 E
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STACKFLAG#QFFH | test for the change flag
nz NOCHANGEST , it no change skip updating
#$LEARNEE_GRP , ¢t the regisier pointer
STACKFLAG . Clear the flag
SKIPRADIO #0FFH , sei shup flag
address #1CH ; set the non voi address to the cycle ¢
READMEMORY ; read the value
miempl , iIncrease the counter lower byte
nz. COUNTER1DONE
miemph , Increase the counter high byte
nz, COUNTERZDONE ;
WRITEMEMORY . store the value
acdress - get the next bytes
READMEMORY . read the data
mtempl , increase the counter low byte
nz COUNTERZDONE
miemph . iIncrease the vounter high byte
WRITEMEMORY , save the value
adoress #1CH ;
READMEMORY , read the data
miemph #000011118  ; find the force addrass
miemph,#30H .
ADDRESS MTEMPH  : set the address
mtemp! DNFORCE , Tead the forces
miemph, UPFORCE ;
WRITEMEMORY , write the value
CDONE , done set the back trace
WRITEMEMORY , got the new address
address #1CH , get the first byte
READMEMORY D
mtempl #00001111b  ; find the address
address, #20H ;

address,mtempl .
miemph STACKREASON

-
L

miemph STATE ; of In tha state
WRITEMEMORY . wrile the value to stack
SKIPRADIO . clear skip flag
LEARN , do the leam switch
BRPM_COUNT.RPM_COUNT

LTESTRPM

START

BRPM_TIME_QUT RPN,_TIME_OUT

nz, RESET ¢
BFORCE_IGNORE FORCE_IGNORE

nz, RESET

shamiipe.

44
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di
cp BAUTO DELAY HIAUTO _DELAY HI
ir nz RESET
cp BAUTQ _DELAY_LOAUTO DELAY LO
i nz, HESET
cp BCMD DEB.CMD_DEB
I nz RESET
P BSTATE STATE
jr nz, RESET
el
TESTRS232;
i ' cp RSSTART #0FFH ; test for starting a transmission
s it 2,8kprs232 _ , Hstarting a trans skip
cp RSCOMMAND #0FFH . tesi for the off mode
i Z.skiprs232
cp RS232D0OCOUNT. #1146 : test for output done
ir nz skiprs232 , it not the skip
op RSCOMMAND #30H , test for switch data
ir nz TEST31
clr RS23z2D0 ' clear the data
tm p2,#UP_LIMIT . test for up himit
ir nz. UPLIMOPREN
or RS$232D0,#000000018 ; set the marking bit
UPLIMOPEN:
im p2 #0N_LIMIT , test for ihe down kmit
Ir nz, DNLIMOPEN ;
or RS23200 #000000108 , set the marking bit
DNLIMOPEN.,
cp CMD_DEB #0FFH . test for the command set
ir nz. CMDSWOPEN
or H5232D0. 8000001008 . 5e1 the marking bt
CMDSWOPEN.
cp LIGHT_DERB #0FFH , test for the worklight set
ir nz WLSWOPEN
or R523200,#00001000B , set the marking bt
WLSWQOPEN
cp VAC_DEB #0FFH ; test fir the vacation set
if nz, VACSWOPEN :
or RS23200,#000100008 , set the marking bit
VACSWOPREN: _
gec RSSTART ; sal the start flag
Id RSCOMMAND #0OFFH ctum off command
. retum
skiprs232.
[ SKiIPRS232
TESTS31:
cp RSCOMMAND #31H , test for status data
ir nz TEST32
id R$232D0,STATE , read the state
cp LEARNT #0FFH ; lest for learm mode
jr 2, NOTINLEARN '
or R523200,#00010000B .
NOTINLEARN:
cp VACFLAG,#00H ; test the vacation flag

o
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W
or

NMOTINVACATION:

tm

I

or
LIGHTISOFF.

{gg

1

of
ADOBSFINE:

i
TEST3Z:

P

]'l"

id

&

ir

Id
STARTOUT:

dec

INC

ir

LASTRPM clr

P

TEST3S

TEST34

TEST3S:

TEST26:

TESTA7:

US RE37,784 E
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Z NOTINVACATION
R5232D0,#00100000B

PONWORKLIGHT
ZLIGHTISOFF
RS232D0, 4010000008

AQBSF #00000001B
2, ADBSFINE
RS232D0,#10000000B

VACSWOPEN

RSCOMMAND #32H

nz TEST33
R5232D0.RPM_PE RICD _LO
RSCCOUNT #01H
Z.LASTRPM

RS23200, HF‘M_PERIOD_HI

RSSTART
RSCCOUNT
skiprs232
RSCCOUNT
VACSWOPEN

RSCOMMAND #33H
n2 TEST34
RS232D0,UPFORCE
RSCCOUNT #00

T STARTOUT
RS232D0.DNFORCE
LASTRPM

RSCOMMAND. #34H

nz TEST3S -
RS232PAGE #00H
RS232PAGEQUT

RSCOMMAND, #35H
nz, TESTA6
RS232PAGE, #10+
RS2I2PAGECUT

RSCOMMAND #365H
nz, TESTA?
RS232PAGE . #20H
RS232PAGEDOUT

RSCOMMAND . #37H
nz, TEST38

A=2p

. test for the light on
, mark the bit

; test for aobs error

, test for rpm data

, test for on transmitted iast cycle

. 5el the start flag

. iIncrease the count
. returmn

. resal the counter

. retum

, test for force data
; test for the first byte
, outout

, outpul

, tost for radko page

, test tor force page data

1

, test for history page 1data

, 1est for history page 2 data

43
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id

RS232PAGECUT:

RFBYTE:

TESTA8:

WRITELOOPT

READLOOPY:

WRITELOOP2:

READLOOPZ:

LR LTS s s WA - ol

Id
Id
rct
e
Qr
catl
fa
tm
¥

Id

v |
P
IP
28

P
Ir

id
id
o
\d
Ig

WDT
cal
HC

&
ki
it

WDT
call
¢

1¢

INC

If

ne

r

Id
id
id

wDT
call
inc
a

|r

id

US RE37,784 E
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RS232PAGE, #30H

SKIPRADIO #0FFH

- set the skip radio fiag
ADDRESS RSCCOUNT

. fing the address

ADDRESS

ADDRESS RS232PAGE
READMEMORY
RS232D0.MTEMPH
RSCCOUNT #01H

z RPBYTE

R5232D0O MTEMPL

. read the data

. test which byle

SKIPRADIO
RSCCOUNT #1FH
ZLASTRPM
STARTOUT

turny off the skip radio
, test for the end

RSCOMMAND #38H
nz, TEST3S
RS232DQ #OFFH
SKIPRADIC #0FFH

, test memory

. flag set to arror to stan
, 5e1 the skip radio tiag

MTEMPH #0FFH : 58| the data to wnle
MTEMPL #0FFH ;

ADDRESS #00 . start at address 00
WRITEMEMORY )

ADDRESS , do the nexl address

ADDRESS #40H
nz WRITELOOF

. test for the last agddress

ADDRESS #00 . Slart at address O
READMEMORY . read the data
MTEMPH  test the high

nz MEMORYERROR i ervor mark

MTEMPL ; lest the low

nz, MEMORYERROR . if error mark
ADDRESS B . et the next address
ADDRESS, #40H , test for the last address
Nz, READLOOP

MTEMPH, #000H ; set the data 1o wrile
MTEMPL #000KH :

ADDRESS . #00 , Start at address 00
WRITEMEMORY :

ADDRESS ; do the next addrass
ADDRESS, #40H . test for the last address
nz WRITELOOP2

ACDRESS #00 . slarl al address 0

e

30

50
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MEMORYERROR

TESTAS:

SKIPRS232:

."II'I‘IIii"fI“‘I'Ii""..‘.I

51

WT
call
o

t
co
r
NC
cp
i
call
Cir
cir

P

P
|f
Id
call

P
JP

cir
clr

P

lllll
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READMEMORY fead the data
MTEMPH #00 . test the high

nz MEMORYERRQOR f error mark
MTEMPL #00 : lest the low

nz. MEMORYERROR il error mark
ADDRESS . set the next address
ADORESS #40H . test lor the last address
nz READLQQOFR2

CLEARCODES

SKIPRADIO , clear the skip radio flag
RS232D0 . lag all ok
VACSWOPEN

RSCOMMAND #39H . test memory

nz. SKIFRS232

RSCOMMAND #0FFH » tum off command
SETLEARN

R_DEAD TIME. #2¢ ; test for too bong dead

nz MAINLOOP . # not loop

RADIOC , Clear the radio counter
RFLAG , clear the radho flag
MAINLOOP ; loap fortever

- Radio interrupt lrom a edge of the radio signal

S LAl L R RN R N R L R AT Iy »

RADIO_INT

RTIMEOK:

puch
Srp

id
id
im
Jr
im
ir
oec

cir
and
Id
d
sub
she
tm
r

id
Id

RP , save the radio pair

#RADIO_GRP , set the register pointer

Aemph, TOEXT ; read the upper byte

nempl, T0 ; read the lower byte

IRQ,#00010000B , test for panding int

2. RTIMEOK . # nol than ok time

rnempl. #100000B  test for timer reload

2. BTIMEOK . i not relcaded then ok

ftemph . if reloaded then dec high for sync
R_DEAD _TIME : clear the dead time

IMR #1111111CB , tum off the radio interrupt

rimedh, timeph ; find the difference

rntimed!.imepd :

rimedl rternpl ;

rlimedh, rnemph , i the past time and the past time in temp
retmedh #100000008B :tesifora nagitive number
Z,RTIMEDONE , it the number is not negitive then done
rimedh Aemph , hind the ditlerence

rimedi,nempt ;

wniiils

R R L L] R L T I T L Ll Il T LTy yrpraaan

11111 ¢iti-1-l-liiititiiilliiiiiiiiit-ttii
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sUb
sbc
RTIMEDONE:
tm
Ir
INACTIVETIME:
P
Jr
i
GOINACTIVE:
Or
cir
Id
Id
id
I
|7
ACTIVETIME:
cp
jr
jr
GOACTIVE:
and
kg
i
id
id
Id
el
&
ir
MEASUREBLANK.
F;)
P
P
P
ot
Ir
ir
F
ir
SETRECIMS;
tm
ir
and
or
clr
clr
Jr
SETFIRST1MS:
or
cir
clr
jr
SETREC3MS.
and

US RE37,784 E
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romedi timepl
rimedh, rtimeph

FP3.#000001008B
nz ACTIVETIME

RINFILTER #0FFKH
2. GOINACTIVE
AADIO_EXIT

{RQ.#01 0000008
RINFILTER
rimeih, mimedh
riimell rtimed!
rimeph.rtemph
rimepl Aempl
RADIO EXIT

RINFILTER #00H
2 GOACTIVE
RADIO_EXIT

IRQ.#001111118
RINFILTER #0FFH
rimeah, rimedh
rtimeal.rtimed!
rimeph,.remph
rtimepl,nemp!

radoc, #00H
N2 INSIGNAL

rmimeth #110D

ugt CLEARRADIO
rimeih #4000

ull, CLEARRADIO
rimeah #03H

ugt SETREC3MS
nZ SETREC1MS
rtimeal #090DH
ugt. SETREC3MS

RFLAG #00010000B
2. SETFIRST1IMS
RFLAG #10111111B
RFLAG. #001000008B
racho3h

radio

INCCOUNT

RFLAG.#01000000B
radioth

radoll

INCCOUNT

RFLAG.#10111111B

T

. In the pasi lime and the past time in temp

. test the por! for the edge
;if # was the active time then branch

. test for active last ime
1f 50 continue
 H hot the return

. et the it sefling direction to pos edge
. Set flag to inachve

. transter difference to inactive

 transfer temp into the pasi

, retum

. test for active last time
. i 50 continue
. if not the return

. cear the bit setting direction 1o neg edge
transier difference to active

, transier termp into the past

. lest for blank time
,  the count is not zero then we are In signal

; 1est the timer for > 55mS

, i1 > 55 then clear the radio

, fest the timer for <« 20mS

. i < 20mS then clear the radio

, test the sync pulse for a 3mS period first > 1
; # 2mS or greater then 3mS sync code

, less then 1 then it is a 1mS sync code
testlor 1.85 "middle value 2°

; il greater then seta 3

, test ior the reception of the 1mS code

, if the bit is not set then this is the first 1ms
, clear the fiag so writing into 3mS word

; set the flag saying 2nd 1mS word

, Clear the last reception

then inc the count for insignal

, s&t the flag for the first 1mS word
, Clear the last reception

; then inc the count for insignal

, clear the flag so writing into 3mS word

L
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clr radic3h , clear the last reception
clr radio3! ;
- ANCCOUNT:
inc racioc , $el the counter to the next word
ir RADIO_EXIT
RADIO_EXIT. pop RP , reset the register pair
ret
INSIGNAL:
o romeah, #30 ; tes! the radio pulse wadth for 4 5mS3
ip ugt. CLEARRADIO . il greater then 4.5 then clear the radio
HULSEWOK:
cp rtimeh, #90  testthe radio blank width tor 4 5m&
P ugt. CLEARRADIO , It greater then 4.5 then clear the radio
BLANKWOK;
Id rtemph. rtimeih , transter pulse time to temp reg
td rfempl.idime: ; , |
sub rtempl rtiimeal . subtract the pulse from the blank
sbe rtemph, ftimeah ;
i ¢ NEGDIFF . It the difference is negitive then branch
cp rfemph #01H ; test for a number 1
Ir ugl, SETTOO , if greater then set 0
i uR. SETTO1 , if less then 1 set to 1
tm Aernp! #100000008 . tes! for BO or greater
i z, SETTO1 if the diff is less then BOh
i SETTOO , else set 1o a zero
NEGDIFF: |
id rtemph,mimeah , iransfer pulse time to temp reg
id rnempl.riimeal ;
sub rempl, ftimeil , subtract the pulse trom the biank
sbe nemph,mimeih .
cp remph, #01H ; 1est for a number 1
jr ugt SETTO2 . il greater then set 2
ir ult SETTOH it less then 1 setto 1
tm rtempi.#1000000CB , test for BO or greater
ir z.SETTO? . 1f the dift is less then 80h one
jr SETTOR . else set {o a two
SETTON.
d RTEMP,#00D , set the bit value to a 00
7 INCRECORD , golo adding into the record
SETTO1: -
id RTEMP.#01D . set the bil valua {0 a 01
ir INCRECORD , goto adding intw the record
SETTOZ.
id RTEMP #02D . sei the bit value to a 10
ir INCRECORD . golo adding into the record
INCRECORD:
tm RFLAG #010000008  : tes! the radio flag for the area 1o be maodifing
1 Z.MS3RECORD , # the bit is cleared then working the Ims
id flemph,radioth : transier the record (o temp
kd rtempl adio1l : ;
add  radioli,rtempl , add the number to 1 self 2° for {or base 3

adc radioth rtemph
add radio 1}, nempil

yibussiginfs

o ree——— - PR S
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adc
add

Ine

JI"
iP
i1
MSIRECORD:
id
Id
add
ade
axd
adc
add
adc
NC
P
Jr
ip
GOTAWORD:
trm
Ir
or
If
MARKIREL:
Of
Ir
DONEONE .
Clr
P
TESTFORTWO:
tm
g
tm
i
tm
ir
or
P
W
or
brec:

cp
r
&
jr
-
I
i
Ir
yr
timaezzwin:

US RE37,784 E
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radio1h, rtemph
radio1l,Aemp
radioth, #00h
radioc

radioc. #1110
Z.GOTAWORD
ugt. CLEARRADIO
RADIO_EXIT

rtemph,radio3h
rtemp! radio3!
radio 3l riempl
radio3h,rtemph
radio3l,nempl
radio3h,femph
radio3l.rtemp
radio3h, #00D
radiog
radioc, #110
2,GOTAWORD
RADIO_EXIT

RFL_AG.#01 0000008
2, MARK3REC
RFLAG, #000100008
TESTFCRTWO

RFLAG #000010008
TESTFORTWO

radicc
RADIO_EXIT

RFLAG #00010000B
Z. DONEONE

RFLAG #00001000B
2.DONEONE
RFLAG #00100000B
. KNOWCODE
RFLAG,. #00000010B
rtemp,#00

2, KNOWCOQDE
RFLAG,#000001008

ZZWIN, #64D
ugl, KNOWCODE
STATE #6
Z.tmezzrwin
STATE #
Z.hrmezzwin
STATE #2
Z.0mMazzwin
KNOWCODE

, thcrease the radio counter

 test lor the last bit
, 1 SO we got a word
, €lse garbage

, €lse retumn till the next bit comes along
, fransler the record to temp

, add the number to it self 2° tor for base 3

; add in the new valus

. increase the radio counier

. test tor the last bit
. i so we got a word

. else retum tili the nex1 bit comes along

58

53

, test the radio flag for the area we jusi moditing

. if the bl s cleared then the 3ms is filled

, set the Hlag

. jJump to lest for two codes

, sat the flag

. jJump to {est for two codes

. clear the radio counter

- retum

, 1est for the 1mS word
, we just have one code done
; test for the 3mS word

. we just have one code done

; test the flag for BC

. 1 A code we do nothing
7sel the B and C flag
 lest word 10 Jor a O *"C" code
;1 a C code were done

. set the B code liag

. test tor 8 seconds from known B code

. if not slup test

. lest for the stopped state

. ff stopped test zrwin

: test for the down limit

: H at the down limit
, test for at up limit,
 if at the limit jump
, else no way
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cp racic3h. #90H . test {ar the CO code
" nz. KNOWCCDE :
cp ragio 31 #29H - testlor the Q0 code
: ir nz KNOWCOOE ;
SETFB:
push HFP
Sp #LEARNEE_GRP
cali SETLEARN
pop RP
. ip CLEARRADIO
KNOWCODE:
clr RRTO , Clear the got a radio flag
cp SKIPRADIQ #0FFH , test for the skip flag
s Z,CLEARRADIO , 11 skip flag is aclive then donol look at EE mem
Id ADDRESS #1EH , set the non vol address 10 the VAC flag
call READMEMORY . read the vaiue
Id VACFLAGMTEMPH : save into volital
cp LEARNT #0FF . test for in learn mode
ir 2. TESTCODE it out of learn mode then test for matching
STORECODE.
cp PRADIO1H radio1h , test for the match
jr nz, STORENOTMATCH ; if not a match then loop again
cp FPRADIOL radicti ; lest for the match
ir nz STORENOTMATCH ; if not a match then loop again
cp FRADIOSH radio3h . lest for the match
1 nz. STORENOTMATCH il not a maich then loop again
cp PRADIOSZL radio3! . test for the match
1 nz, STORENOTMATCH ; if not a match then loop again
call TESTCODES , {est the code to see if in memory now
cp ADDRESS #0FFH ,
Ir nz NOWRITESTORE ;i there is a match pretend to store
STOREMATCH:
im RFLAG . #00000100B  ; test for the b code
it nz. BCODE it a B code jump
tm RFLAG #000000108  ;testtora C code
i n2 CCQODE , if a & code jump
ACODE.
Id ADDRESS #1FH , set the address to read the lasi written
call READMEMORY ; read the memory
ne MTEMPH ;"add 2 to the last written
inc MTEMPH ;
and  MTEMPH#11111110B ; set the address on a even number
cp MTEMPH.#17H ; test for the last address
1 ull, GOTAADDRESS  ;if not the last address jump
id MTEMPH #0GD , el the address to O
GOTAADDRESS: |
Id ADDRESS #1FH , 5at the address to write the last written
|d RTEMP MTEMPH , save the address
LD MTEMPL MTEMPH . both byles same
call WRITEMEMORY ; write #t
id ADDRESS rtemp ; sel the adaress ;
r READYTOWRITE ;
BCODE:
cp radiodh, #S0H ; 1est for the 00 code

e -
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I nz ECODEOK :

cp radio 3 #29H , test for the 00 code

(r nz BCODEOK :
, ip CLEARRADIO : SKIP MAGIC NUMBER
BCODEOK:

id ADDRESS #18H . set the address tor the B code

1 READYTOWRITE :
CCODE:

i ADDRESS, #1 AH . set the address tor the C code
READYTOWRITE:

call WRITECODE . write the code inrado1 and radio3
NOWRITESTORE:

XOf p0 #WORKLIGHT , 1oggle light

or ledpon. #edh ; turi off the LED for program mode

Id LIGHT 1S #244D . tum on the 1 second blink

[ LEARNT #0FFH  sel leammaode timer

cir RTO , disallow ecmd from leam

P CLEARRADIO return
STORENOTMATCH:

id PRADIO1H radioth , transfer radio inte past

Id PRADIC1L radiotl -

id FRADIO3H, radio3h

id PRADIQA3L racholl ;

ip CLEARRADIO . get the nexi code
TESTCODE: _

cp FAULTFLAG #0FFH  ; test for a active lault

yr 2. F&1 , It a avtive faull skip led set and reset

and  ledpon, #ed ; turn on the LED fer flashing from signal
FS1.

call TESTCODES , test the codes

cp FAULTFLAG #0FFH  ;test for a2 active tault

r 2 FS2 ; | a avlive faull skip led set and reset

or ledport #edh ; tum off the LED for flashing from signal
FS2: i

op ADDRESS #0F FH ; test for the not maiching state

r nz, GOTMATCH ; if matching the send a command if neecded

ip CLEARRADIO ; else clear the radio
GOTMATCH: _

or RFLAG #000000018B  ; set the flag for recieving without error

cp RTO.#101D , test tor the itmer time oul

jr ult NOTNEWMATCH  ; if the timer is active then donot reissue cmd
TESTVAC.

cp VACFLAG #00OE ; tesi lor the vacation mode

ir 2. TSTSDISABLE . 1f not in vacation mode lest the sysiem disable

cp ADDRESS #19H : tesi for the B code

jr nz, NOTNEWMATCH il not a B not a match
TSTSDISABLE:

: cp SDOISABLE .#32D  test for 4 second

ir Ui, NOTNEWMATCH ;i 6 5 not up not a.new code

cir RTO , Clear the radic timeout

cp ONEP2 #00 ; test for the 1.2 second time out

jr nz NOTNEWMATCH ;if the timer is aclive then skip the command

sha®
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RADIOCOMMAND:
Cir

g

’I’
cxwinclr:

cir

Id
BDONTSET:

clr

id

'
TESTCODES.

clr
NEXTCODE:

call
]r

ir
N
call

r

ir
rei

NOMATCH:

e
NOMATCH2:

Gqle

o

r

GOTNOMATCH:

Ty
ref

NOTNEWMATCH:
cir
and
cir
Id

P
CLEARRADIO:

and

id
CLEARRADIOA

tm

jr

Cir
SKIPRTO:

US RE37,784 E
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RTO
ADDRESS #1914
n2. BDONTSET

ZZWIN

BCCOEFLAG #077K

LAST_CMD

RADIO_CMD #0AAH
CLEARRADIO

ADDRESS

READMEMORY
MTEMPH.radialh
nz NOMATCH
MTEMPL rad ot
nz, NOMATCH
ADDRESS
READMEMORY
MTEMPH radwo3h
nz NOMATCH2
MTEMPL radios!
Nz, NOMATCH2

ADDRESS

ADDRESS
ADDRESS #1CH
ul. NEXTCODE

ADDRESS #0FFH

HTO
RFLAG, 4000000018

racioc
LEARNT #0FFH
RADIO_EX!T

IRCQ,#001311118
RINFILTER #GFFH

RFLAG #000000018
2. SKIPRTO
RTO

. Clear the radio timeouy!
test for a B code
. not a b code donot set flag

, flag got matching B code

, flag for aobs bypass

» mark the last command as radio
. et the radio command
; refum

, Start address is O

, read the word al this address

. lest tor the match

 # not matching then do next agdress

. {est for the mateh

. # not matching then do next address

. Set the second hall of the code

. fead the word at this address

, lest for the match

, # not matching then do the next address
, tesl {or the maich

i not matching then do the next address
. feturn with the address of the match

, Set the address 10 the nexi code

» s&t the address to the next code
; lesl for the last address
, # not the last address then try again

. Set the no match flag
: and return

—

; reset the radio time owt
 clear radic fiags leaving recieving w/o error
, Clear the radio bt counter

, et the leam timer “turmn off" and backup
, retum

, clear the bit setting direction 10 neg edge
, set fla) fo active {

- lest for receiving without error

. if flag not set then donot clear timer

. Clear radio timer

T i Y N
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cir radioc , Clear the radio counter
cir RFLAG , Clear the radio fiag
ip RADIO EXIT , refum
' LEARN DEBOUNCES THE LEARN SWITCH 86mS
- TIMES OUT THE LEARN MODE 30 SECONDS
. DEBOUNCES THE LEARN SWITCH FOR ERASE 6 SECONDS
LEARN.
s #LEARNEE_GRP , set the register pointer
cp STATE.#DN_POSITION ; test for motor stoped
ir 2, TESTLEARN :
P STATE #UP_POSITION ;test for motor stoped )
ir zZ TESTLEARN ;
cp STATE #S5TCP ; 1est for motor stoped
jr Z,TESTLEARN ;
Id leami, #0FFH . s&t the leam timer
cp learnt, #2400 , test for the leam 30 second timeout
jr nz, ERASETEST , i§ ot then test erase
Ti leamott . i1 30 seconds then turn off the tearn mode
TESTLEARN.
cp learnct, #2360 , tast for the debounced release
jr nz LEARNNOTRELEASED ; il the debouncer not released then Jump
clr leamich . claar the debouncer
ret , retum
LEARNNOTRELEASED:;
cp leamt #0FFH , test tor learn mode
jr nz,INLEARN , #f in l@arn jump
cp leamndb, #200 , test for debounce penod
ir nz, ERASETEST , it not then lest the erase period
SETLEARN:
cir leamn , dear the leam timer
id leamdb, #OF FH ; $et the debouncer
and  ledpon, #ed , tum on the led
clr VACFLAG . clear vacation mode
Id address #1EH - et the non vol address for vacation
clr mtempk . claar the data for cleared vacation
oir mtempi N -
id skipradio, #0FFH , set the flag
cal WRITEMEMORY ; write the memory
clr skipradio , clear the flag
ERASETEST: :
op leamdb, #OFFH ; test for leam bution aclive
jr nz, ERASERELEASE ; if bution released se! the erase timer
P erasetl, #OFFHM ; test for timer active
jr nZ, ERASETIMING ; # the timer active jurmp
: cir erase! , clear the erase timer
ERASETIMING:
cp eraset #4830 ; test {or the erase period
ir 2.ERASETIME ; if timed out the erase
rel , eise we retum
el

66
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ERASETINE.
of
id
cal
cir

id
ret

EFRASERELEASE;
g
ret

INLEARN.

*

If

id
TESTLEARNTIMER:

g

ir
tearnoff.

of

I

Id

jr

US RE37,784 E

ledport.#ledh
skipradic #0FFH
CLEARCODES
skipradio

learnt #0FFH

erasal #0FFH

learndb . #2C0
leamdb #0FFH

leamt #2400
nz, ERASETEST

ledpor! #ledh
leamt #0OF Fi4
leamdb #0FFH
ERASETEST

5.780.987

Aurn off the led

. 5el the Hag to skip the radio read
. clear all codes in memory

, reset the Hag lo skip radio

. 5ef the leam timer
. retum

. tum ofl the erase timer
. retum

. lest {or the debounce period
Nz, TESTLEARNTIMER

il not then test the learn timer for time oul

, et the leamn db

. test for the leam 30 second timeout
; it nod then test ergse

: tum off the led
. 5et the leam timer

- set the leam debounce
' 1est the erase tmer

L AR AR AR AR RERIE AT XN T YRR LI RLIZTRE ] (AR L S R ALY LIy R R Y N Y T X320

WRITE WORD TO MEMORY
ADDRESS IS SET IN REG ADDRESS

. DATA IS INREG MTEMPH AND MTEMPL

. RETURN ADDRESS 1S UNCHANGED

,iiii1‘.'iitiIilltiliililil‘llliilliii..*ll-"-i-llilliliiilfiiilii#ﬁiii*

WRITEMEMORY.

push
SIp

call
Id
call
and
call
id
or
call
Id
call
id
call
cali
call
Id
call
and

RP
#LEARNEE GRP

STARTB

senal #00110000B
SERIALOUT
csport, #csl
STARTE
serial,#010000008
senal,address
SERIALOUT
sarial, mtemph
SERIALOUT
senal miempd
SERIALOUT
ENDWRITE
STARTB

senal #00000000B
SERIALOUT
cspon #csl

, SAVE THE RP
. 3¢t the register pointer

, output the start bit

, 58t byle 10 enable write
routput the byte

, reset the chip select

, oulpist the start b

, Set the byte for write

; or in the address

. cutput the byte

; set the first byie to wnie
: output the byte

, 81 the second byte to wrile
; output the byle

. wail for the ready status
, output the start bit

. set byte 10 disable write
, output the byle

, reset the chip select

63
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BOp RP . Tesst the RP
rel
. READ WORD FROM MEMORY
 ADDRESS IS SET IN REG ADDRESS
- DATA IS RETURNED IN REG MTEMPH AND MTEMPL
, ADDRESS IS UNCHANGED
READMEMORY:
push RP :
SIp #LEARNEE GRP . 5et the register pointer
call STARTB , oufpul the starl bit
Id senal #100000008 . preambie tor read
of senal adress , orin the address
caill SERIALOUT , output the byte
call SERIALIN , read the first byte
g mtemph serial . 5ave the value in mtemph
call SERIALIN , read teh second byte
Id mtempl serial , save the value in mtempl
and CSport, #csl . reset the chip select
pop AP :
ret
. WRITE CODE TO 2 MEMORY ADDRESS
. CODE IS IN RADIOTH RADIOIL RADIO3H RADIOAL
WRITECODE:
push RP :
SIp #LEARNEE_GRP . se! the register pointer
ig mtemph RADIO1H , iranstfer the data from radio 1 io the temps
Id mtemp! RADIO1L ;
call WRITEMEMORY . write the temp bits
inc aadress , dext address
it mtemph, RADKO3H  transfer the data from radio 3 to the temps
I mtempl.RADIOAL ;
call WRITEMEMORY . write the iemps
pPop RP ;
red ; netum

_—

AR L E A N R R YT F Y2 I3 L hnlt-ltiirilltlliilltil-lrlHiHtiﬂitiliiiiiﬂiitilii

' CLEAR ALL RADIO CODES IN THE MEMORY

AR AR XY B Y -til---l-l-itiqnlillntiii-ii-ttriii lillt-liilriiiiillt-iiiiliﬂiﬂi

CLEARCODES:
push RP

sp  #LEARNEE_GRP : sat the register pointer
id RADIOTH, #0FFH , Set the codes 1o illegal codes

id RADIOTL #0FFH
e RADIOAH, #CFFH

id RADIOGL #0FFH

Id address, #00H ; Clear acdkdress
CLEARC:
cali WRITECODE : "Al"
) 2l 3 X

70




71

71

igle

cp
)r
cir
el
Id
call

Pop
ret

iiiiiiiiii LR L R LR RN EE JN NN NI

US RE37,784 E

'START BIiT FOR SERIAL NONVOL

STARTE:

and
angd
and
ful
or
of
or
and
and
red

. END OF CODE WRITE

skdddrr vt kil T AR E AR A rE

ENDWRITE:
and
nop
or
Id

ENDWRITELOOP:
id
and
jr

5.780.987
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address . set the next address
address #1BH ' tast for the last address of radio
ul CLEARC
miemph . Clear data
miermpl
address #1FH , Clear adgress F
WRITEMEMORY ;
RP ;

. return

CALSO SETS DATA DIRECTION AND AND CS -
Sl brmadankrndr b s kutbhdawy lliIititlliiitiiliii*'rllilll#iiiliiit11[||

csport #Cs| ;
cikport #clockl , start by cieanng the bits
dioport #dol ;
PZM,#(FP2ZM_INIT+0)  ; set port 2 mode forcing output mode data
csport.#csh . set the chip select
dioport, #doh ; set the data out high
clkport, #clockh , Set the clock
cikport. #iclock! , rese! the clock low
dioport.#dol . set the dala low

, return
csport #cs! , reset the chip selact

; delay
csport.#csh , sel the chip select
P2M #(P2M_INIT+4) ; set port 2 mode forcing iNput mode data
lemph dioponr ; read the pon
temph #doh ; Tnask
ZENDWRITELOOP  :if the bit is low then lcop til we are done
csport, #csh , reset the chip select

and

id
ret

P2M. #(P2M_INIT+0) ;set port 2 mode forcing output mode

RLEIILE Y ltllulii-t-rtriqtul--titiiiii----«-lli.tllilitiilt-titl-ﬂttiiitiptii

. SERIAL OUT

; OUTPUT THE BYTE N SERIAL

q“‘i‘."*-"'ififi?iliii'l'-'ilfillliiiil‘i‘iiill*‘iilliii‘t‘illiiiiillt

SERIALOUT:
id
Id
SERIALOUTLOOP:
fic
1
ONEQUT:
of

P2M.#(P2M_INIT+0)  ; set port 2 mode forcing output mode data

templ.#8H . 581 the count for eighl bits
senal , get the bit to output into the carry
nc, ZEROOUT ; autput a zero it no carry

diopon. #doh , set the data out high

72
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or clkpon . #clockh , el the clock high
and cikport.#ciockl . feset the Clock low
and dioport #col , reset the gata ou! low
dnz  1empl SERIALOUTLOQP
. loop till done
ret , return
ZERCQOUT:
and ciopon #do! , reset the data out low
or ctkport, #clockh , sel the clock high
and clkport, #clock] , reset the clock low
and dicport. #dol . resel the data out low
gnz  templ.SERIALOUTLOOP
, 1oop till done
ret . retorn
. SERIAL IN
ANPUTS A BYTE TO SERIAL
SERIALIN:
id P2M.#(P2M_INT+4) ; set port 2 mode forcing nput mode data
id templ #8H . 5el the count lor eight bits
SERIALINLOOP:
or cikport, #clockh . set the dock high
rct , ress! the carry flag
Id temph, dioport ; read the port
and  lemph, #aon . mask out the bits
r 2. DONTSET
sct : 51 the carry flag
DONTSET
rlc serial . get the bit into the byte
and  clkport #clockl , resel the clock low
dinz  templ SERIALINLOOP
. 100D tili done
ret , &M

t---lill-iiiilliiiiiiiitliil-lttli---itiiiiili-i#iiiliiiiiiiiitiititiniq

TIMER UPDATE FROM INTERUPT EVERY 1mS

.1iiilfiiil-i‘liiiiilil-liiliiiiiiiiriiitllliii‘iiiiiillliliiitii‘iiliiii

TIMERUD: —
dec TOEXT , decrement the TO extension
inc TASKSWITCH , St 1o the neaxt switch
and  TASKSWITCH#000001118  : (-7
tm TASKSWITCH #000000018  : test for odd
it nz, TK1357 , i so then jump
P TASKSWITCH #2d testlor 2
jr 2, TASK2
cp TASKSWITCH #44d tast for 4
ir Z,TASK4
cp TASKSWITCH, #6d : test for B
- yr 2. TASKS
'TﬁlESF(Ek 4
or IMR#HRETURN_IMR  ; tum on the interrupt
=T
push mp , save the rp
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TASK2:

TASKY:

TK1357.

TASKE:

enable 11:

continue:

TASKS:

TASK1357EXIT

call

pop
iret

or
el
push

calt

el

US RE37,784 E
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FTIMER GROUP
swilches
m

. Set the rp for the switches
, test the switches

IMR #RETURN_IMR  : turn on the interrupt

p , save the mp
#TIMER _GROUP :

STATEMACHINE ; 4o the motor function
Je ~ . fetum the p

IMR.#BETURN_IMR  : tumon the interrupt

Y ; save the p

#TIMER _GROUP . set the rp for the switches
swilches , lest the swilches

p

TASKSWITCH. #050

. test for task 5
nz, TASK1357EX|T -

PWM_STATUS, #0OFFH
ne.enable 11 ;
PWM_ OFF
nz.continue
PWM_STATUS, #00H

, discharge for at least 2x

PWM_OFF #14H
3. #PWM_Hi

take pwm pin high
mr, #TIMER_1_EN

. enabie {1

TASK1357EXIT , EXIT UPDATING TIMERS

IMR #RETURN_IMR  : tum on the interrupt

49! . save the rp
¥TIMER_GROUP ;

STATEMACHINE * do the motor funclion
P . retum the p

RP

76
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ONEMS.

NOFAIL:

FOURMS:

TESTPERIOD:

FAREV:

RPMTDONE:

SKIPLIGHTE:

US RE37,784 E
78

5.780.987
78
or IMR #RETURN_IMR  ; tum on the intecrupt
el
call RS232 ; d6 the rs232 huss

e TASKSWITCH #C0C00003 B lestlorstatea 1 in b
ir 2z, ONEMS
tm TASKSWITCH #000000108 , {est tor state a 1 1n b1
jr 2. ONENS

sIp #TIMER_GROUP ,11.a 3 or 7 then do the auxlight
call AUXLIGHT ,

¥

SIP # EARNEE GRP , set the register pointer

dec  AOBSTEST - . decrease the aobs test timer

ir nz. NOFAIL , If the bmer not at 0 then it didnot tail

id AOBSTEST #114 it il failed reset the imer

or AOBSF #00000001b  ; set the {ailed flag bit

NG t4ms ; increment the 4mS timer

NG {125ms increment the 125 mS timer

cp KWms #40 ; test for the time out

p nz, TEST125 . if not true then jump

clr tdms , reset the timer

cp HPMONES #00H . test for the end of the one sec timer

ir z, TESTPERIOD , if one sec over then test the pulses

; over the penod

dec  RPMONES , else decrease the timer

di

clir RFM_COUNT , start with a count of O

clr BRPM_COUNT , start with a count of C

]

ir RPMTDONE
RFMCLEAR #00H . test the clear test timer for O
nz, RPMTDONE » it not timed out then skip

RPMCLEAR, #122d . S8t the clear test time for next cyde .5
RPM_COUNT.#50d ; lest the count for ioo many pulses

ugt FAREYV , f too man pulses then reverse
RPM_COUNT : Clear the counter
BRPM_COUNT_ : clear the counter
FAREVFLAG . Clear the flag temyp test
RPMTDONE . conbnue ]

FAULTCODE #06h ; sel the fault flag
FAREVFLAG #088H ; set the forced up fiag
pO.#°LB "C WORKLIGHT ; turn off light
REASON,.#80H , rpm forcng up motion
SET_AREV_STATE ; set the autorev state

g=8% §aBET T22RQRTEATE

RPMCLEAR , decrement the timer
LIGHT 15, #00 - test tor the end

. SKIPLIGHTE

LIGHT1S , down count the light tirme

<hmiide
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nc  R_DEAD TIME

cp HRTO #1010  test for the radio time out
ir ult, DONOTCB .1 not imed out donot clear b
clr BCODEFLAG . else clear the b code flag
DONOTCE.
INC RTO ;increment the radio time out
r nz, RTOOK . it the radio limeout ok then skip
dec RTO , back furn
RTOOK:
cp RRTO, #0FFH , lest 1or roll
jr 2,SKIPRRTQO H so then skip
Ne RRTO
SKIPRRTO !
id temp.psport - . read the program switch
and temp #psmask . mask for switch
Jf 2. PRSWCLOSED .if the switch is closed count up
cp learndb. #00 , tes! for the non decrement point
i 2 LEARNDBOK If at end skip dec¢
dec  leamdb ! | '
7 LEARNDBOK
PRSWCLOSED
NG leamdb . increase the ieam debounce timer
cp leamdb #0H , test lor overflow -
jr nz, LEARNDBOK . it not O skip back tuming
dec lsamdb ;
LEARNDBOK:
TEST1258.
cp t125ms. #1250 . lest for the time out
jr 2. ONE25MS . If true the jump
cp 1725ms #630D . test tor the other timeout
r nz.N125
call FAULTB
N125.
pop RP
iret
ONE25MS
cp AUXLEARNSW #0FFh ; test for the rollover position
jf Z, SKIPAUXLEARNSW ; if so then skip
ing AUXLEARNSW , mcrease
SKIPAUXLEARNSW: -
cp ZZWIN #OFFH . {est tor the roll position
i Z,TESTFA . i 50 skip
inc ZIWIN ,  not increase the counter
TESTFA:
calk FAULTB ; call the faull blinker
clr t125ms , resat the timer
inc DOG2 . incrwease the second waich dog
di
inc SDISABLE . count off the sysiem disable timer
Ir nz,DO12 ; it not rolled over then do the 1.2 sec
dec  SDISABLE , alse reset to FF
DO12:
cp ONEP2.#00 lest for 0
ir 2. INCLEARN , f counted down then increment leam

g3
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INCLEARN:

LEARNTOK:

ERASETOK.

tault bhiinker

FAULTB;

TESTAQBSM:

NOPULSE

ACBSSH,

GOTFAULT:

dec
ING

JI’
dec

el
ing

r

iret

ne
],l'

clr
clr

jr
I
I

id
Ir

)
Im
ir
id
13
r
Jr
ir
If
Id
jr
]l'
Id
1
id
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ONEP2

leamt

leamt. #0H

nZ LEARNTOK
leamt

araset
eraset #OH
nz, ERASETOK

eraset

RP

FAULTTIME
FAULTTIME #80h
nz FIRSTFAULT
FAULTTIME
FAULT
FAULTCODE.#05h
UGE,GOTFAULT
CMD DEB,#0FFH
nZ, TESTAQCBSM
FAULTCODE #03h
2, GOTFAULT
FAULTCODE,#03h
FIRSTFAULT

AQBSF #00000001b

Z NOAOBSFAULT

AQBSF #00000010b

2z NOFPULSE
1

FAULTCODE. #04h
GOTFAULT
FAULTCODE #04h
2. GOTFAULT -
FAULTCODE, #04h
FI'ISTFC
P3.#00000001b

2. AQBSSH
FAULTCODE,#01h
2. GOTFAULT
FAULTCODE #01n
FIRSTFC
FAULTCODE #02h
z, GOTFAULY
FAULTCODE. #02h
FIRSTFC

FAULT FAULTCODE

vh- 58

. €lse down count

, Increase.the leam timer
; test for overfiow
.1l not 0 skip back tuming

; increase the erase fimer
, lest tor overflow
;i not 0 skip back lumning

. Increase the fault timer
: tesi for the end

, it not imed out

. reset the clock

, Clear the last

; test for call deaier code
, Set the fault

. lest the debouncer

. 1 not set fest aobs

. test tor command shorted
. Set the emror

. st the code

, test for the skiped aobs pulse
; 1 no skips then no faults

. lest for any pulses

, it no pulses find if hi or low

. else we are intermittent

, et the faull

, # same gol faylt

. test the last fault

; if same got fault

, 5et the tault

, test the input pin

 jutnp it aobs is stuck hi

; test tor stuck low in the past
. 5¢t the fault

, Set tha fautl code

lest for stuck high in past
; Set the fauht
, 58t the codg

, Sat the code

32
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swap FAULT ;

ir FIRSTFC :
NOAOBSFAULT:

clr FAULTCOOE . Clear ihe fault code
FIRSTFC: cl AOBSF ; Clear fiags
FIRSTFAULT;

¢p FAULT #C0 . test for no faull

ir 2, NOFAULT

Id FAULTFLAG #0FFH | set the fault flag

cp LEARNT #0FFH , test for not in learn mode

Ir nz TESTSDI 1t in iearn then skip setling

cp FAULT FAULTYIME

Jr ULE TESTSDI

tm FAULTTIME . #00001000b ; test the 1 sec bil

Ir nZ BITONE

and  ledport.#led . tum on the led

ret
BITONE:

or tedport #edh s tum off the led
TESTSDI:

ret
NOFAULT: clr FAULTFLAG , Clear the flag

ret

RN EEFAE S S SS e e oy A e m A = - o el R R N L T e Y T N )
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STATEMACHINE:

R5232

p0. #0000 10000
FORCE_PRE
DOG2 #8d
ugl, START
STATE #0684
ugt.start
Z,st0p

STATE #03d
Z,start

STATE #00d
Z.auio_rev
STATE .#01d
z.up_direclion
STATE #02d
Z.up_postion
STATE,#04d
2, dn_direction
gn_posibon

ﬁﬁg?gvgﬁgﬁgﬁﬁﬂﬁﬂgﬁg

EELIEE N Eg G EE W e el e g,

-------

. toggle aux output

. gec the prescaler

; test the 2nd walchdog for problem
1 problem resel

, test for legal number

, if not the rese!t

; slop motor &

, test lor legal number

; if not {he reset

, test for autorev

, auto reversing O
. lest for up

, door 1s going up -1
. test for autorey

; OOr is up 2

. fast tor autorev
, Joor 15 going down 4
, G20r iS down S

e - YT B A - & el e LAY Sl s W B - e — g - ———— - - el el

| AUX OBSTRUCTION OUTPUT AND LIGHT FUNGTION

Wi

34
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AUXLIGHT.
test_light_on:
cp LIGHT_FLAG #LIGHT ;
" 2, dec_pre_light ;
cp LIGHT18 #00 . test {or no flash
jF ZLNO1§S , it not skip
cr LIGHT 1S #01d , test for imeout
" nz,NO1S , it not skip
{v){ PO #WORKLIGHT y loggle light
clr LIGHT1S , oneshoted
NO1S:
cp FLASH_FLAG #FLASH
Jr nz.dec_pre_light : :
decw FLASH DELAY , 250 ms pariod
jr nz.dec_pre_light ;
XOf PO #WORKLIGHT , toggle light
[ FLASH_DE LAY_HI #FLASH HI
id FLASH DE LAY_LO #FLASH LO
dec FLASH COUNTER ;
ir nz.dec_pre_hght
clr FLASH FLAG ;
cec_pre_light.
cp LIGHT _TIMER_Hi #0FFH , test tor the timer ignore
v 2. ext_light , if set then ignore
dec PRE_LIGHT . dec 3 byte light timer
i nz,exit_light :
decw LIGHT TIMER ,
I nz.exii light , Htimer O tum off the light
and pC.#*C LIGHT _ON . tum oft the light
exit_light
rel ; retum
AUTO_REV ROUTINE
auic_rev:
cp FAREVFLAG #088H . test for the forced up flag
I nz LEAVEREV
and  pO#"LB *C WORKLIGHT ; tum off light
; cir FAREVFLAG ) Ona shot temp lest
LEAVEREV:

wWDT . ick the dog
HOLDFREV . hold off the force reverse
LIGHT_FLAG, #.IGHT , force the light on no blink
PC.#°LB "C MOTOR_UP *3 #C MOTOR_DN : disable molor

cali

i

and

ci

decw AUTQO DELAY
decw

, war for .5 second
BAUTO DELAY . wait for .5 second
€l
ir nZ.arswiich ; test switches
or p0. #0000 1000b , 58t aux output for FEMA

sapufitn.
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tm

ir

LG

P
NOLPL I

ia

19
arswiich

id
tp

P
td

exn_avio_rev.
ret

HOLDFRE v

d
cir
cir
el
ret

-----------------------------

""P'I'-I‘I-—-i“ll-—'*-l"il-—..‘ap..-

up aireclion

UPON

UPQOFF

SKIPUPRPM:
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pe #UP_LIMIT . test the lim#i
nz NOUPLIM it bmit set stop
REASON. #60H . Set the reason as early limi

SET_STOF_STATE

REASON.#40H
SET_UP_DIR STATE

REASON, #00H
SW_DATA #CMD_SW
2. 8ET_STOP_STATE
REASON #10H
RADIO_CMD #0AAH

. et stop

. s&l the reason for the change
. s€l the state

. &t the reason to commang

, test for a command

, if so then stop

. 5€i the reason as radio commang
. test for a radic command

2, S5ET_STOP_STATE 11 5¢ the stop
. Tetum
RPMONES #244¢ , $81 the hold off

RFMCLEAR #1224 , clear rpm reverse .5 sec

RPM_COUNT
BRPM_COUNT

. start with a count of
. Start with a count of 0

LN 1N | i-—l-i-------l.lr----——1------!- -----------

. KiCk the dog
HOLDFREV . hold off the {orce reverse
LIGHT _FLAG, #LIGHT , force the light on no biink
pO.#*LB ~C MOTOR _ON - , hsable down relay
MOTDEL #0FFH . test tor done
Z.UPON ; # done skip delay
MOTDEL , inCrease the delay timer
pO.#LIGHT _ON » fum on the light
MOTDEL #204 , lost for 40 seconds
ule UPOFF , i "ot timed

PC.AMOTOR_UP 4 #LIGHT_ON - ; tum on the motor and g

FORCE_XGNORE .#01 , hest fro the end of the foroe ignore

nz. SKIPUPRPM . 1 not donot test rpmeount
RPM_ACOUNT #02H . test for less the 2 pulses
ugl. SKIPUPRPM ;

FAULTCODE #05n

FORCE_IGNORE #00
nz.iest_up sw_pre

A

. lest timer for done
. fl imer not up do not tes! force
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TEST_UF_FORC

faled_ur_rpm

les! up _sw_pre

lest _up_ow

up_limd_dec

gel Sw

test_up_lime.

exit_up_dir

up_posmton

o vl R S e ks e e B e R v e
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d
dec RPM TIME OUT , decrease the timeout
gec  BRPM_TIME_OUT , Oecrease the limeout
el
it z talleg_up_rpm
ai turn off the interrupt
Id RPM_SET_DIFF_LOUP_FORCE LO
g RPM_SET_DIFF_HILUP_FORGE_HI
sub  RPM_SET_DIFF_LO,RPM_PERIOD_LO
she RPM_SET_DIFF_HILRPM_PERIOD Hi "
im RPM_SET_DIFF_HI #100020008 . 1est high bit for sign
it Z.test_up_sw .1t the rpmi penod is ok then swilch
id REASON #20MH . s¢! the reason as force
P SET_STOP_STATE
tm FORCE_PRE.#000000C1B  : test for odd /2
1 nzles!_up_sw . it ood skip
di
gdec FORCE_IGNORE
a BFORCE GNORE
e . enable inlerrupt
trm p2 #UP_LIMIT . have we reached the fimit”?
1 z2.up_hme_ dec '
fo hmit #LEMIT COUNT
1 get_sw
dinz hmn.get sw , 0eC debounce count
ket REASON #50H . sef the reason as hmi
ip SET_UP_POS STATE '
\d REASON, #10H . et the radio command reason
cp RADIO_CMD #0AAH . test for a radio command
% z.SET_STOP_STATE . il 50 stop
s REASON, #00H - . sat the reason as a commancd
P SW_DATA #CMD_SWw , lest for @ command condition
ir ne test_up_bhme ; :
[ o SET_STOP_STATE
i REASON. #70H . sef the reason as a tme out
decw MOTOR TIMER . decrement motor trmer
P 2.SET_STOP_STATE ,
ret , return {0 calier
' DOOR UP :

wDT ; hck the dog
cp FAREVFLAG #0B8H ; {es! tor the lorced up flag
i nz, | EAVELIGHT
and  p0.#LB *C WORKLIGHT . tum off light
jf UPNOFLASH ; Skip cleanng the tlash flag

i

90
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LEAVELIGHT.

UPNOFLASKH.

i

id
and
<P
]I"
Ia
P
}F
\d
g
T
ref

SETDNDIRSTATE:

work_up:

id
1P
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LIGHT FLAG,#00H . allow blink

init #LIMIT_COUNT ; |
pO.#*LB "C MOTCR_UP *& #*C MOTOR_DN : disable motor

SW_DATA #LIGHT_SW . ight sw debounced?

z.work_up X

REASON, #10H . 8t the reason as a radio command
RADIO_CMD #0AAH ; test for a radio cmd
Z,.SETDNDIRSTATE , i 50 star down

REASON. #00H . set the reason as a command
SYW_DATA #CMD_SW . command sw debounced?

2. SETDNDIRSTATE it command

ONEP2.#10D : sot the 1.2 sac timer

SET_DN_DIR_STATE

ol #WORKLIGHT . toggte work hght
LIGHT _TIMER_H! #0FFH . set tha timer ignore
, return

N S e e s L= r E T A e mm o - - e e — A B I A e e e — e A g

T EE maE S wra ok v kg g wE = P Y S Bk F o e o h---h-"-'-.-..,-..,..-.--.-_-_-__-— .......
1

dn_directon;

DINON:

DNOFF

SKIPDNRFEM:

TEST_DOWN_FORCE:

WDT
call
clr

Id
and

i
N
Or

T

o

P
Ir
.
ir
id

cp
jr
P
jr

o

, kick the dog
HOLDFREV , hold oft the force reverse
FLASH_FLAG , tum off tha flash
LIGHT FLAG #LIGHT . lorce the light on no blink
pO #*LB ~C MOTOR_UP , tum off motor up
MOTDEL #0FFH , lest for done
z, DNON , if done skip delay
MOTDEL , increase the delay timer
pO #LIGHT _ON , tum on the light
MOTDEL #20d , test for 40 seconds
ule, DNOFF , i not timed

pO.#MOTOR_DN | #LIGHT_ON ; tum on the motor and light

FORCE_IGNORE.#01 . test fro the end of the force ignore

n2, SKIPDNRPM . it not donot test mmeound
APM_ACOUNT #02H  lost for less the 2 puises

ugt. SKIPDNRPM ;

FAULTCODE, #05h

FORCE_IGNORE, #00 . lest timer for done

nz tesi_dn_sw_pre , il timer not up do not test forcs
ForcedDown . #1h , 1ast the fiag to skup rpm if forcing down

Z test_on_sw pre

¥

S
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falled_dn rpm:
Id
JP
test_dn_sw_pre:
tm
I
d
dec
dac
test_dn_sw:
el
trn
Ir
id
r

dinz
cp

"
fs
I

dn_lmit_dec:

TESTRADIO:
cp

Ir
P
Jr
\d
TESTFORCEIG:

@

1

g

ir

id

1Y
NOARE VDN

and

P
cali_sw_dn:

8 A®Q &
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RPM_TIME OUT . decrease the imeout
BRPFM_TIME_OQUT . decrease the limeout
Z faed_dn_rpm
 tum off the interrup!
RPM_SET_DIFF—'_LC}.DN_FOHCE_LCJ
RPM_SET_DIFF_Hi,DN_FORCE_H
RPM_SET DIF F_LORPM_PERIOD LO
RPM_SET_DIFF_HI,RPM_PE RICD _HI
RPM_SET_DIFF_H! #100000008 . test high bit for sign
z,lest_dn_sw , 1 the rpm period is ok then switch
REASON,#20H "~ setthe reason as foroe
SET_AREV STATE . et the stale
FORCE_PRE #00000001B ; lest for odd 2
nz.tesi_dn_sw .1t odd skip
FORCE_IGNORE
BFORCE _IGNORE
. lum on the intermupt
p2 #DN_LIMIT , are we at down limit?
Z,dn_limit_dec i
imit #LIMIT _COUNT , reset the limit
cali_sw_dn ;
hmit,call_sw_dn . goc daebounce counter
REASON, #50H . st the reason as a limit
CMD_DEB #0FFH , tast tor the switch siill heid
nz, TESTRADIO ;
REASON, #90H , Closed with the control held
TESTFORCEIG
LAST_CMD #00  1est for the last command being radio
nZ, TESTFORCEIG . if not {est force
BCODEFLAG #0771 , test for the b code flag
nZ. TESTFORCEIG ,
REASON, #0A0H , el the reason as b code {0 limit
ForcedDown #00 } , 1ast for force down action
nZ, NCAREVDN , 1t set skip aarly limits
FORCE_IGNORE, #00H ; test the force ignore for done
I NOAREVDN . & rev it iimnt before force enabled
REASON,#50h , oarly limit
SET_AREV STATE . 5ot autoreverse
PO.#LB *C MOTOR_DN ;
SET_DN_POS STATE , sel the state
REASON, #10H . Sét the reason as radio command
RADIO_CMD #0AAH , test tor a radie command
2.S5ET_AREV_STATE , 1 S0 arev
REASON, #00H . 581 the reason as command
SW_DATA #CMD_Sw , lest for command
ook
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ip ¢ SET_AREV_STATE
test_an_time:
id REASON #70H . 5et the reason as timeout
decw MOTOR_TIMER . decrement motor timer
ip 2 SET_AREV_STATE ;
dec_obs_count:
dinz  obs_count exit dn_ dir , 08¢ aux obs count
cp LAST_CMD.#00  test lor the last command from radio
ir 2, 0BSTESTB ,if last command was a radio fest b
cp CMD_DEB.#OFFH . test lor the command swiich holding
ir nz. OBSAREV » if the command switch s not holding
. do the autorev
ret ; otherwise skip
OBSAREV: | -
K FLASH_FLAG #0FFH . set flag
id FLASH_COUNTER, #20 ; et for 10 flashes
id FLASH_DELAY_H| #FLASH_Hi; set for .5 Hz period
Id FLASH_DELAY_LO#LASH LO
Id REASON #30H , set the reason as autoreverse
ip SET_AREV_STATE ;
OBSTESTS.:
cp BCODEFLAG #077H , tost for the b code flag
ir nz, OBSAREV , 1f not b code then arev
exit_dn_dir:
; id REASON, #0B0H ; set the reason as command not heid
cp FAREVFLAG, #088H ; test forced up flag
r nz.exit 2 dn . i{ the forced up flag clear skip
cp CMD_DEE.#0FFH , 1es! for a held commang
Il z.exit_2 dn , H the command is held keep going
cp LAST_CMD #00  test for the last command being radio
It nz.do reverss ; i1 not do reverse
cp BCODEFLAG . #077H . test for the b code flag
; ir zexi 2 dn , i sat skip tili either is released
do_reverse:
; Ip SET_AREV_STATE , 5et the autoreverse siate
exit_2_on;
rat . retum
DOOR DOWN
dn_position: -
wDT . kick the dog
cp FAREVFLAG #0B8H , test for the torced up fiag
jr nz. DNLEAVEL :
and pO0#°LB *C WORKLIGHT : tum off kght
it ODNNOFLASH , Skip cleanng the flash flag
cp ForcedDown #01d , 1est for force n past
i1 2. TestMotorRev ; i so the test motor motion
cp MOTOR_TIMER #00d , 1es! for timeg out
r z. TestMolorRev . if imed out then test rev.
decw MOTOR_TIMER , decremant motor timer
clr RPM_ACOUNT . clear the rpm counter

e
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]f
TesiMolorRev:
trm
fr
@
i
Id
P
Skipl.ock
DNLEAVEL:
id
DNNCOFLASH:
Id
and
%
ir
Id
o
jr
I3
?P
Ir
ret

SETUPDIRSTATE:

id
P
work_on:
xQr
id
dn_pos_ret:
ret
STOP
siop.
WDT
&P
i
and
LEAVESTOP;
o/
and
@
ir
)
g
P
id
g
#
ret
work_stop:

™
Q
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SkipLock . Skip the lock till 27 sec timeayl
p2 #DN_LIMIT . 1S the down limit still set
2.5kipLock ; then skin the lock down
RPM_ACOUNT #10d ,test for 2 rev
ule SkipLock , f less skip the lock down
ForcedDown #1h , Set the flag to skip early limits
SET_DN_DIR_STATE  torce the door down to lim
LIGHT_FLAG,#00H ; allow blink

limit, #LIMIT_COUNT :
PO#*LB *C MOTOR_UP *8-#°C MOTOR DN : disabie molor

SW_DATA #LIGHT SW . Gebounced? light

Z.work_dn 1

REASON,#10H ; $et the reason as a radio command
RADIO_CMD #0AAH - testfor a radio command

2 SETUPDIRSTATE ,if S0 go up

REASQON. #00MH , set the reason as a command
SW_DATA #CMD_Sw . command sw pressed?

2. SETUPDIRSTATE ifso go up

ONEPZ.#10D , Set the 1.2 sec timer

SET_UP_DIR_STATE

pO.#WORKLIGHT . toggle work light
LIGHT_TIMER HI#0FFH . 5et the timer ignore

, retum

. kick the dog
FAREVFLAG #0881 , test for the forced up flag
nz, LEAVESTOP
pO.#°LB ~C WORKLIGHT ; tum off light
LIGHT_FLAG #00H ; allow blink
PO.#°LB "C MOTOR_UP *& #C MOTOR_DN ; disable motor
SW_DATA #LIGHT SW , debounced? ligiht
Z,work_stop ;
REASON, #10H , set the reason as radio command
RADIC_CMD #0AAH , test for a radko command
3,S5ET_DN_DIR_STATE , 1 s0 go down
REASON #00H . $ot ihe reason as a command
SW_DATA #CMD_SW , command sw pressed?
2,SET_DN_DIR_STATE , f 50 go down
PO, #WORKLIGHT , toggle work light

vindiar
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Id LIGHT_TIMER_HI#0FFH . set the limer ignore
stop_ret:
ret ,return
SET THE AUTOREV STATE
SET _AREV_STATE:
ch ;
id STATE.#AUTO_REV , it we got here, then reverse motor
i SET_ANY
' SET THE STOPPED STATE -
SET _STOP_STATE:
di
Id STATE. #5T0OP
ir SET_ANY
SET THE DOWH DIHECTION STATE
SET DN_DIiR_STATE:
ch
it STATE.#DN_DIRECTION ; energize door
ctr FAREVFLAG , one shot the forced reverse
tm p2 #DN_LIMIT , are we at down kmit?
ir nz,SET ANY . # not at limi set dn

. eise setl the dn position

--r-------“Lh——*"'-----—---h‘*-'Fh'-**-'-.‘-----—‘--'-'-f".-----ll-lh+'r
'

—'---------'F*"-*-r'"---Ilillil-ﬁ———v --------------------------------------

SET_DN_POS_STATE.

c
id STATE #DN_POSITION ; load new state
jr SET_ANY

-.-----‘--.‘“---

T ———— - - Bl B ey o W e SR B O Sl e S

SET THE UF' DIRECTION STATE

SE‘T UP_DIR_STATE: -
ch
clr ForcedDown , clear the flag for skiping early imit
id STATE.#UP_DIRECTION ;
tm p2 #UP_LIMIT ; have we reached the limit?
jr nz, SET_ANY ; If not sat the stale

. else 1all throught and set pos state

v ol R el b -l

P vk e i Sl el B B g

SET THE UP POSITION STATE

ﬁ—h*-‘------'F'-'iﬁ—b-—-*---

SET_ LIP _POS_STATE:
cr $

id  STATE#UP POSITION

----- il ip— -

4'--—-'-liliﬁﬁ—-—---_-'-.-h-----'-‘.*----quii-h--* -----
T
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SET ANY STATE
SET _ANY
le BSTATE STATE . et the backup state
ch
clr RPM_COUNT , Clear the rpm counter
¢lr BRPM_COUNT :
Id AUTO_DELAY_HI H#HGUTO_HI  sel the .5 second auto rev timer
Id AUTO_DELAY 10 MALTO LO
Id BAUTO  DELAY _HIL#AUTO Hi:setthe .5 second auto rev timer
id BAUTO _DELAY LO.#AUT D LO ;
. I FORCE_IGNORE #ONE _SEC ; set the force ignore timer i one sec
lo BFORCE IGNOHE #ONE SEC set the {orce ignore fimer to one sec
B
clr RADIO CMD ; one shot
clr RPM_ACOUNT ; clear the rpm active counter
Id LIMIT, #IMIT _COUNT
Id MOTOR_TIMER_Hi MMOTOR_ HI
I3 MOTOR_TIMER LO.#MOTOR _LO
id STACKREASON REASON . Save the temp reason
I STACKFLAG #0FFH , set the flag
TURN_ON_LIGHT:
Id LIGHT_TIMER_Hi #SET JTIME_HI  setthe light period
id LIGHT _TIMER _LO#SET_TIME Lo
id PRE_LIGHT #SET _TIME_PRE ‘
id LIGHTS PO , Tead the light state
and  LIGHTS #WORKLIGHT ;
Ir nz, lighton . !l the light is on skip ¢learing
lightot!
clr MOTDEL , clear the motor delay
hghton:
ret
, THIS THE AUXILAHY OBSTRUCTION iNTEFIFIL.IPT ROUTINE
AUX_OBS
\d OBS_COUNT.#sD : feset pulse counter (no obstruction)
and imr#11110111b » turn off the interupt for up to 500uS
it AOBSTEST M1D - , raset the test timer
or AOBSF, #000000108 . set the flag lor got a aobs
iret , retum from int .
: THIS IS THE MOTOR HPM iNTEFIFIU PT HOUTINE
RPM:
push p . Save current pointer
Sp #RPM_GROUP ;point to these reg
id pm_temp_h), TOEXT , feéad the imer extension
Id pm_temp o, TO , réad the timer
tm IRQ. #0001 00008 , tast for a pending interrupt

ir 2, RPMTIMEQK , i not then time ok
RPMTIMEERROR:
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RPMTIMEOCK:

RPM_TIME_FOUND:

TULS:

CLRC:

INCRPM:

SKIPC:

SKIPPEDGE:

trn
i1
dec

and

Id
e
id
Id
[»
Id
sub

sbc
trn
ir
Id
id
sub
sbe

Id
id
el
di
P
1
@
ir

&
]T
tm
If

cir
cir
e
I

ne
nc
nic

nc
di

id
Id

)

pop
iret
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rpm_temp o #1G000000R , test {or timer reload

Z. RPMTIMEOK , i1 no reload ime is ok
rpm_lemp_hi , l raloaded then dec the hi to resync
vnr #11111011b . turn off the interupt for up to 500US

rpm_2past_hi,rpm_past_hi ; save the past for testing
rpm_Zpast_lo,rpm_past_lo :

rpm_past_hi,rpm_temp_hi . transter the present into the past
rpm_past_lo.rpm_temp_io :
rpm_diff_hi,rpm_2past_hi : lranster the past into the giference
rpm_diff_io,rpm_2past_lo :

rpm_di#t_lo,rpm_past_Io , fing the difference
rpm_ditf_hi,rpm_past_he ;
rpm_dtt_hi 100000000
2 RPM_TIME_FOUND
rpm_dift_hi.rpm_past_h
rpm_diff_lo.rpm_past ko ,
rpm_diff_lo.rpm_2past_lo , find the diflerance
pm_diff_hi,rpm_2past_hi ;

; test tor neg number
, if the time is correct then jump
, ransfer the temp into the ditference

rp_penod_hi,rpm_ diff_hi

, iransfer the difference to the period
rpm_penod_lo.rpm_dift_io

rpm_period_hi, #12D , 1est {or a penod of at least 6.144mS

ult. SKIPC , i the period is less then skip counting
STATE.#05h . test tor the down limit state
z.CLRC ; it set clear the counter

STATE #02H , 1est for the up imit state

nz INCRPM , it not then mcrement the rpm state
P2.&#UP_LIMIT . test for the up imi{ still set
nz,INCRPM , i not then set

RPM_COUNT ; Clear the rpm counter
BRPM_COUNT ;

SKIPC ;

RPM_COUNT , Ncrease the rpm count
BRPM_COUNT - , ncraase the rpm count
RPM_ACOUNT , ncrease the rpm count
RPM_ACOUNT , crease the rpm couni

rpm_time_out #15D

, 56l the rpm max period as 30mS
BRPM_TME_OUT #15D

. set the rpm max penod as 30mS
; ff rpm not updated by then reverse

P , returts the
, retum ’
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THIS IS THE SWITCH TEST SUBROUTINE
STATUS

0 => COMMAND TEST

1 => WORKLIGHT TEST

J =>» CHARGE
SWITCH DATA
: 0 => OPEN
) 1 =» COMMAND CMD_Sw
'. e => WORKLIGHT LIGHT _Sw
4> VACATION VAL SW
swrches
call RS232
€
clr SW_DATA . set the default to open "idle"
cp STATUS, #03d . test tor illegal number
ip ugt,start , 1 0 resat
p z charge ifitis 3 then goto charge
op STATUS #02d  fest far vacation
ip Z VACATION _TEST , if 50 then jump
cp STATUS #01d , tes! for worklight
ip 2 WORKLIGHT _TEST . if s0 then jump
, else it id commang
COMMAND _TEST:
cp VACFLAG. #00H , test for vacation mode
r z.COMMAND TEST1 , I not vacation skip flash
in¢ VACFLASH  InCrease the vacation flash timer
cp VACFLASH.#10 . lest the vacation flash period
r ut. COMMAND _TEST1 it lower period skip fiash
and  p3 #CCHARGE Sw ; tum off wall switch
or p3.#DIS SW . enable discharge
cp VACFLASH, #60d  test the time delay tor max
jr nz NOTFLASHED . if the flash is not done jump and ret
clr VACFLASH . restan the imer
NOTFLASHED:
ret , retumn
COMMAND TEST1: -
tm pO.#SWITCHES , command sw pressed?
ir nz, CMDOPEN ; Open command
im PO.#100000008 ; test the second command input
ir nz, CMDOPEN
CMDCLOSED: , Closed command
call DECVAC , decrease vacation debounce
; cal DECLIGHT , aecrease light debounce
cp CMD_DEB.#0FFH ; fest for the max number

\ - o -ad
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SKIPCMODINC:

GOT_A_CMD:

cmic

SKIP_LEARN:

CMDEXIT.

CMDDELEXIT:

CMDOPEN:

DELLOOFP.

TESTWL:

WORKLIGHT_TEST:

107

I
d
INC
tals
€|

II

Id
kd

ir
call

cir

or
call

id
[o

e
or
Id

ret

Gf

|
tm

call
call
call
i

i
ret

im
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2. SKIPCMDINC

CMD_DEB
BCMD_DEB

CMD_DEB #CMD MAKE
nz,CMDEXIT

LAST CMD.#055H
SW_DATA #CMD_SW
AUXLEARNSW #1004
ugl.SKIP_LEARN

RP

#M.EARNEE_GRP
SETLEARN
SW_DATA

RP

POMLIGHT_ON
TUAN_ON_LIGHT

CMD_DEB #0FFH
BCMD_DEB.#0FFH

p3 #CHARGE_SW
p3.#CDIS_SW

SWITCH_DELAY #CMD_DEL_E

STATUS #CHARGE

p3.#°L8 AC CHARGE_SW

p3 #DIS_SW
DELAYC #164d

DELAYC

nz, DELLOOP

PO, #SWITCHES

Nz, TESTWL

DECVAC

DECLIGHT

DECCMD
AUXLEARNSW #0FFH
CMDEXIT

STATUS #WL_TEST

pO.#SWITCHES

Youtiy-

108

. if at the max skip inc

, Increase the debouncer
. increase the debouncer

. if nol made then exil

. set the last command as command
. set the switch data as command
: test the time

. 56l the leam mode
' claar the emd

; tum on the light
, tum on the light

: st the debouncer 10 f one shot
; Sel the debouncer {o H one shot

. tum on the charge system

, 88! the delay time to 8mS
; charge time

1

, command switch open
; lum off charging sw

, @nable discharge

, 88t the bme delay

; loop till delay s up

, command kne still high

; if 80 retum later

, il not open line dec all debouncers

turn off the aux leam switch
. and exil

; $ot to test tor a worklight
; retum

f

, command kne still high
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Jr N2 TESTVACZ , €xit setling to test for vacation
cal DECVAC , Gecrease the vacation debouncer
call DECCMD » and the command debouncer
cp LIGHT_DEB #0FF) . lest for the max
jf 2. SKIPLIGHTING . # al the max skip inc
iols LIGHT_DEB . Inc debouncer
SKIPLIGHTINC.
p LIGHT_DEB #LIGHT_MAKE  : test for the light make
. r nz CMDEXIT L1177+ then recharge delay
s GOT_A_LIGHT:
id LIGHT_DEBR.#0FFH , et the debouncer 1o max
I SW_DATA #LIGHT Sw » et the dala as worklight
cp RATO.#101d = testfor code reception
Ir ugt CMDEXIT , i not then skip the seting of flag
elr AUXLEARNSW , start the leam timer
jr CMDEXIT  then recharge
TESTVAC2:
Id STATUS #VAC TEST , Sét the next lest as vacation
id switch_delay #VAC DEL , 5€l the delay
LIGHTDELEXIT:
ret , retum

VACATION TEST.
dnz  switch_delay VACDELEX!T

im PO#SWITCHES : command line still high

ir nZ,EXIT_ERROR . @xit with a efror sefting open stale

call  DECLIGHT . decrease the light debouncer

call DECCMD . decrease the command debouncer

cr VAC_DEB, #OFFH ; 1est for the max

1 Z.VACINCSKiP  Skip the incrementing

inc VAC DEB , InC vacation debouncer
VACINCSKIP:

cp VACFLAG #00H . 1est for vacation mode

Jr 2, VACOUT , If not vacation use out time
VACIN:

cp VAC__DEB.#VAC_MAKE_!N  test for the vacation make point
ir nz. YVACATION EXIT , @xit If nol made
1 GOT_A_VAC ;

VACOUT:
cp \MC_DEB,#VAC_MAKE_OUT  lest for the vacation make point
ir nz, VACATION EXIT , exit if not made
GOT_A_VAC
id VACCHANGE #0AAH . Set the toggrie data
id VAC_DEB.#0FFH » 581 vacation debouncer to max
VACATION_EXIT:
id SWITCH D ELAY #VAC_DEL_EX : set the delay
id STATUS #CHARGE . set the next test as charge
VACDELEXIT: +
ret
EXIT_ERROR:
call DECCMD , decrement the debouncers
call DECVAC :
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111
call
Tol
id
ret
charge.
or
and
dec
I
Id
Charge_rel
ref
DECCMD:
&
ir
di
dec
dec
el
SKIPCMDDEC:
cp
if
e f
cir
cir
<]
DECCMDEXIT
red
DECLIGHT:
¢
I
dec
SKIPLIGHTDEC:
¢
1
clr
DECLIGHTEXIT:
red
DECVAC:
&L
[
dec
SKIPVACDEC:
' @
ir
DECVACIN:
cp

US RE37,784 E
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DECLIGHT :
SWITCH_DELAY #VAC_DEL_EX . set the delay
STATUS #CHARGE , set the next lest as charge
p3.#CHARGE SW :
p3.#CDIS_SW ;
SWITCH DELAY :
nz,charge ret ;
STATUS#CMD TEST :
CMD _DEB.#00H ; test for the min number
z,SKIPCMDDEC , it at the min skip dec
CMD_DEBR , decrement debouncer
BCMD DEB , decremant debouncer
CMD_DEB.#CMD BREAK , I not at break then exd
nz DECCMDEXIT . 1 not break then exit
CMD_DEB , reset the debouncer
8CMD_DEBR . reset the debouncer

, and exit
LIGHT _DEB #00H , test 1or the min number
Z.SKIPLIGHTDEC , if at the min skip dec
LIGHT _DEB , decrement debouncer
LIGHT_DEB #LIGHT_BREAK . if not al break then exit
Nz, OECLIGHTEXT - , i1 not break then exit
LIiGHT_DEB , Teset the debouncer
, and exit

VAC _DEB, #00H . test or tha min number
2. SKIPVACDEC it at the min skip dec
VAC_DEB , decroment debouncer
VACFLAG, #00H . test for vacation nhode
2,DECVACOUT , if not vacation use oul time

VAC_DEB#VAC_BREAK_IN ;testfor the vacation break point

pheniek
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Jr
ﬁ

DECVACOUT:
cp

|
CLEARVACDES,;

clr
DECVACEXIT:

red

el W N ul e e ey R AR S W RS N e e e e o am

push

Srp

and

tm

i

id
tesi_up:

tm

|r

id
update pwm;

add

gnz

----------------------------

TS SRS Al o NS Sl Sl e e o W R bl ey B O B B rale ke sk g
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n: DECVACEXIT cexit if not
CLEARVACDEB ;

VAC_DEB #VAC_BREAK_QUT : tes! for the vacation break point

nz2.DECVACEXIT - exit f not
VAC DEB . reset the debouncer
»and exit

W RO el A A T e e e e BN B B e e B e A ok

-

p ; Save current pointer
WM _GROUP :

p3.#*C PWM _H| , lake pwm output low
pO#¥DOWN_COMP , was i{ down force?
nz.test_up , no, test up lorce
an_temp, pulsewidth , Save setting

p0 #UIP _COMP , up torce trip?

nz update_pwm . Should be high
up_temp, pulsewidth , Save setling
pulsewdih &4 , ncrease pulsewidth
PWIT'_count,pwm_exit ;

GOT_FORCE_ADDRESS:

e
rct
me

, turn on stacked interrupts

dn_temp 2

dn_lemp e

up_lamp 2

up_lemp - 7

DNFORCE,dn_temp , Save the values
UPFORCE,up_temp -

dn_temp, #0644 , 185t the last address

ult. ON_ADDRESS QK , i in the range ok

an_temp, #0643 , if out of the range set to the top
torce_add_hi,dn_temp ; REVERSE THE ROTATION
dn_temp, #644d :

dn_temp force _add hi *

force_add_hi.#*hb force_table 60
torce_add_jo, #41b torce_table &0

st

114




115

1135

UN60C.

jf
id

UFP_ADDRESS_OK:

UPED:

GOT_FORCE:

pwm_exh:

Ic
id
sub

id
s
im
r
i
id

add
adc
ack)
adc
ch

idc
now
kKic
e

‘§E KEATE&A

S
4
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p2 #001C600000 . tes! the 50/60 b
nz.DN&C
torce _add_hi #*hb force_table_50
torce_add_lo #"b force_tabie_50
force_add _lo.dn_temp , calculate the address add 2X temp
force_add_ hi #00h :
force_add_lo.dn_temp , calculate the address add 2X temp
lorce_add_he #000 :
dn_torce hi @force add -_- ; get hi byte
force add , get low byle
dn_torce lo,@lorce_add :
up_temp #064d ; lest the last address
utt, UP_ADDRESS_OK , it in the range ok
up_temp #064d ; it out ol the range set to the top
force_add hi.up_temp » REVERSE THE ROTATION
up_temp, #64d :
up_temp force_add hi
lorce_add_hi #*hb force table B0
force_add_lo #41b force _tabie B0
pe #0071 00000b , lest the 50/60 bit
nz UP60
torce_add hi#*hb force_table &0
lorce_add_io #*lb force_table_ %0
force_add_lo.up_temp , calculate the address add 2X temp
torce_add hi, #00h ,
torce_add_lo,up_temp , Calculate the adoress add 2X termp

force_add_h, #00n

up_force_hi.@iorce add get hi by le
force _add ; get low byle
up_force_lo,@tlorce_add X

PWM_STATUS,#0FFH ;
pwm_count ¥ TOTAL_PWM_COUNT  ; max count

pulsewxdth #MIN_COUNT . 8@l inthal putsewidth
dn_temp #MIN_COLINT - gtart initial pw
up_temp #MIN_COUNT ;

1 pulsewndth ; hond timer with pulse
P : restore pointer

* retum from int

)
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66 FORCE TABLE
force_table 60
S0 word 0DACH
....... S 1 word 0DACH
S_&: .word ODCSEH
S 3 word 000EH
S_4 word ODF7H -
S 5 word DE10H
S_6 word 0E29H
S 7 word OE42H
S 8 wonrd OESBH
S 9 word DESDH
S 10 word OE7FH
S 11 word OES1H
S 12 word OESBH
5_13 word OEASH
S_14 word QEAFH
S 15 word DEBIH
S 16 word QEC3H
S 17 word OECDH
S 18 word OED7H
S 19 word OEE1H
S 20 word OEEBH
S_21 word OEF5H
5 22 word CEFFH
S 23 werd OF0OSH
S_ 24 word OF13H
S 25 word 0F1DH
S 26 word OF27H
S 27 word r OF31H
5 28 word OF3BH
S_29 word OF45H
S 30 word OF4FH
S_31: word OF539H
S_32. word OF83H
S_33, word OFGDH
5_34: word OFBEMH
S_35 .word QFSFH
S_36: .word OFB8H
S 37 word OFDOH
S_38. word OFEAH
S_39: word 1003H
S_a0 .word 101CH
S 41 word 1035H
S_42 word T04EH
8_43 Wworg 1067H i
S_44 word 10994
S 45 -word 10CBH
S 45 word 10FDH
S_47 .word 112FH
S 48 .word 1161H
il
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FILL
FILL
FILL
FILL
FILL
FILL
FILL
FILL
FILL
FILL
FILL
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word
word
word
wotd
word
word
word
.word
word
word
word
worg
word
word
word
word
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1183H

11C5H

1229H
125BH
12BFH
1323H
13C1H
14FCH
160D6M
184DH
1C62H
2014+
2465H
2954H
2EEOH
2EEQH
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What 1s claimed 1s:

1. A barrier operator for opening and closing a movable
barrier, comprising;:

a barrier drive;

means for detecting motion of the movable barrier;

means for detecting when a barrier command signal has
been given to the barrier drive;

means for storing a commanded state of the barrier drive;

means for comparing the commanded state with the
motion indicated by said barrier motion detection
means, and for indicating if the motion conflicts with
the commanded state; and

means for generating an alarm signal 1n response to the

conilict indication of said comparing means.

2. A barrier operator for opening and closing a movable
barrier according to claim 1, further comprising means for
enabling the alarm signal generating means a preselected
fime 1nterval following closure of the barrier.

3. A barrier operator for opening and closing a movable
barrier according to claim 2, further comprising means for
optically detecting the presence of an obstacle adjacent the
barrier and producing an obstacle detection signal in
response thereto, said obstacle detection means being 1nhib-
ited 1 response to the means for enabling alarm signal
generation.

4. A barrier operator for opening and closing a movable
barrier according to claim 1, further comprising a barrier
position detection switch for generating a barrier closure
signal when the barrier 1s substantially closed and providing
the barrier closure signal to the means for generating the
alarm signal indicative of the fact that the barrier has been
closed.

5. A barrier operator for opening and closing a movable
barrier according to claim 1, further comprising means for
causing the barrier drive to supply a closing force to the
movable barrier 1in response to the alarm signal from the
means for generating the alarm signal.

6. A barrier operator for opening and closing a movable
barrier according to claim §, further comprising means for
the barrier drive to cease supplying a closing force after a
predetermined time interval.

7. A barrier operator for controlling a movable barrier,
comprising,

a down limit detector disposed to indicate whether said

barrier 1s at a closed position or not;

memory means for storing one of a set of states of said
barrier, the set of states including a CLOSED state
indicating said barrier 1s closed;

alarm generation means, responsive to the barrier state
stored by said memory means and said down limait
detector, for generating an alarm signal when the stored
barrier state 1s CLOSED and said down limit detector

indicates said barrier 1s not at a closed position; and

alarm enabling means for enabling said alarm generation
means a preselected time interval after said barrier is
closed.

8. A barrier operator according to claim 7, wherein said
alarm enabling means 1s responsive to an indication from
saild down limit detector that said barrier 1s closed for
initiating the preselected time interval.

9. A barrier operator according to claim 7, further com-
Prising;:

down motor signal means, for providing a down motor

signal 1n response to said alarm signal; and

a barrier drive responsive to said down motor signal for
closing said barrier.
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10. A barrier operator according to claim 9, further
comprising;
obstacle detector for detecting an obstacle to movement of

said barrier, and for generating an obstacle signal 1n
response thereto; and

means for disabling said barrier drive 1n response to the
obstacle signal.
11. A barrier operator according to claim 10, wherein said
obstacle detector comprises:

an optical light emitter for emitting light; and

an optical light detector for recerving the light from said
emitter, and generating a signal indicative of whether
light 1s received from said emitter or not.

12. A barrier operator according to claim 9, wherein said
alarm enabling means 1s disposed to continuously enable
without a preselected time delay said alarm generation
means after said alarm generation means has generated an
alarm signal, and after said barrier drive has closed said
barrier 1n response to said alarm signal.

13. A barrier operator according to claim 9, further
comprising;:

a barrier drive motion detector for detecting actual motion
of said barrier drive and generating a motion signal
indicative thereof; wherein

said alarm generation means receives the motion signal

and generates the alarm signal when the stored barrier

state 1Is CLOSED, said down limit detector indicates
said barrier 1s not at a closed position, and said motion
detector 1ndicates motion of said barrier drive.

14. A barrier operator according to claim 9, further

comprising;:

a command signal receiver for receiving a signal com-
manding said barrier to open, and generating an i1ndi-
cation thereof; and

means for providing an up motor signal 1n response to the
receiver indication; wherein

said barrier drive responds to the up motor signal by
opening said barrier; and

sald memory means stores a state selected from the set of
barrier states, other than the CLOSED state, 1n response
to the receiver indication.

15. A garage door operator for opening and dosing a

garage door, comprising:
a motor for moving the garage door;

a down limit detector, for indicating when the garage door
1s moved to a closed position by said motor;

timer means enabled by the indication from said down
limit detector that the garage door 1s closed, disposed to
indicate when a preselected interval has expired;

command signal means for receiving a commanded state
of the garage door; and

a microprocessor responsive to said command signal
means for causing said motor to move the garage door
to the commanded state, disposed to cause the motor to
close the garage door when said timer means indicates
the preselected interval has expired, said down limat
detector indicates the garage door 1s not closed, and
said command signal means has not received a new
commanded state.

16. A garage door operator according to claim 15, further

comprising:

a tachometer for detecting rotation of said motor, and for
providing an indication thereof to said microprocessor,
wherein
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said microprocessor 1s disposed to cause said motor to
close the garage door when said timer means 1ndicates
the preselected interval has expired, said tachometer
indicates said motor has rotated beyond a preselected
threshold, and said command signal means has not
received a new commanded state.

17. A garage door operator according to claim 15, further

comprising:

an optical obstacle detector, for optically detecting the
presence ol an obstacle adjacent the garage door and
producing an obstacle detection signal 1n response
thereto, wherein

said microprocessor 1s responsive to the obstacle detec-
tion signal to cease causing said motor to close the
garage door.

18. A garage door operator according to claim 15, wherein
saild command signal means comprises a radio frequency
recelver.

19. A barrier operator for opening and closing a movable
barrier, comprising:

a barrier drive;

a motion detector for detecting motion of the movable
barrier;

a command signal detector for detecting when a barrier
command signal has been given to the barrier drive;

circuitry for storing a commanded state of the barrier
drive;

a controller for comparing the commanded state with the
motion indicated by said barrier motion detector, and

for ndicating if the motion conflicts with the com-
manded state; and

a signal generator for generating an alarm signal in

response to the conflict indication of said coniroller.

20. A barrier operator for opening and closing a movable
barrier according to claim 19, further comprising apparatus
for enabling the alarm signal generator a preselected time
interval following closure of the barrier.

21. A barrier operator for opening and closing a movable
barrier according to claim 20, further comprising an
obstacle detector for optically detecting the presence of an
obstacle adjacent the barrier and producing an obstacle
detection signal in response thereto, said obstacle detector
being nhibited in response to the signal generator for
enabling alarm signal generation.

22. A barrier operator for opening and closing a movable
barrier according to claim 19, further comprising a barrier
position detection swiich for generating a barrier closure
signal when the barrier is substantially closed and providing
the barrier closure signal to the signal generator indicative
of the fact that the barrier has been closed.

23. A barrier operator for opening and closing a movable
barrier according to claim 19, further comprising apparaius
for enabling the barrier drive to supply a closing force to the
movable barrier in response to the alarm signal from the
signal generator for generating the alarm signal.

24. A barrier operator for opening and closing a movable
barrier according to claim 23, wherein the barrier drive
ceases supplying a closing force after a predetermined time
interval.

25. A barrier operator for controlling a movable barrier,
COMprising:

a down limit detector disposed to indicate whether said

barrier is at a closed position or not;

memory for storing one of a set of states of said barrier,
the set of states including a CLOSED state indicating
said barrier is closed;
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an alarm generator, responsive fo the barrier state stored
by said memory and said down [limit detector, for
generating an alarm signal when the stored barrier
state is CLOSED and said down limit detector indicates
said barrier 1s not at a closed position; and

an alarm enabler for enabling said alarm signal genera-

for a preselected time interval after said barrier is
closed.

20. A barrier operator according to claim 25, wherein

said alarm enabler 1s responsive to an indication from said

down limit detector that said barrier is closed for initiating

the preselected time interval.
27. A barrier operator according to claim 25, further
COMprising:
down motor circuitry, for providing a down moitor signal
in response to said alarm signal; and

barrier drive responsive to said down motor signal for
closing said barrier
28. A barrier operator according to claim 27, further
COMprising:
obstacle detector for detecting an obstacle to movement of
said barrier, and for generating an obstacle signal in
response thereto; and for disabling said barrier drive
in response to the obstacle signal.
29. A barrier operator according to claim 28, wherein
said obstacle detector comprises:

an optical light emitter for emitting light; and

an optical light detector for receiving the light from said
emitter, and generating a signal indicative of whether
light 1s received from said emitter or not.

30. A barrier operator according to claim 27, wherein
said alarm enabler 1s disposed to continuously enable
without a preselected time delay said alarm generator after
said alarm generator has generated an alarm signal, and
after said barrier drive has closed said barrier in response
o said alarm signal.

31. A barrier operator according to claim 27, further
COMPFISING.

a barrier drive motion detector for detecting actual

motion of said barrier drive and generating a morion
signal indicative thereof;

wherein said alarm generator receives the motion signal
and generates the alarm signal when the stored barrier
state is CLOSED, said down [imit detector indicates
said barrier is not at a closed position and said motion
detector indicates motion of said barrier drive.

32. A barrier operator according to claim 27, further

COMprising:

a command signal receiver for receiving a signal com-
manding said barrier to open, and generating an
indication thereof; and

circuitry for providing an up motor signal in response (o
the receiver indication: wherein

satd barrier drive responds to the up motor signal by
opening said barrier; and

satd memory stores a state selected from the set of barrier
states, other than the CLOSED state, in response to the
receiver indication.

33. A garage door operator for opening and closing a

garage door comprising:

a motor for moving the garage door;

a down limit detector, for indicating when the garage door
i1s moved to a closed position by said motor;

a timer enabled by the indication from said down [imit
detector that the garage door is closed, disposed to
indicate when a preselected interval has expired;
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a command signal receiver for receiving a commanded
state of the garage door; and

a microprocessor responsive to said command signal
receiver for causing said motor to move the garage
door to the commanded state, disposed to cause the
motor to close the garage door when said timer indi-
cates the preselected interval has expired, said down
limit detector indicates the garage door is not closed,
and said command signal recetver has not received a
new commanded state.

34. A garage door operator according to claim 33, further

COMprising:
a tachometer for detecting rotation of said motor, and for

providing an indication thereof fo said microprocessor;
wherein

said microprocessor 1s disposed to cause said motor (o
close the garage door when said timer indicates the
preselected interval has expired, said tachometer ndi-
cates said motor has rotated beyvond a preselected
threshold, and said command signal receiver has not
received a new commanded state.

35. A garage door operator according to claim 33, further

COMprising:

an opitical obstacle detector, for optically detecting the
presence of an obstacle adjacent the garage door and
producing an obstacle detection signal in response
thereto, wherein

said microprocessor 1s responsive to the obstacle detec-
fion signal to cease causing said motor to close the
garage door:

36. A garage door operator according to claim 33,
wherein said command signal receiver comprises a radio
frequency receiver.

37. A barrier operator for opening and closing a barrier
COMprising:

a command signal receiver for recetving barrier open and

barrier close signals directing the opening or closing
respectively of the barrier;
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a barrier drive responsive to barrier open and barrier
close signals for opening and closing the barrier,
respectively;

a closed limit detector for sensing the closed state of the
barrier; and

a barrier coniroller responsive fo received command
signals and the closed limit detector for generating an
alarm signal when the barrier has been in the closed
position and an attempt 1s made to raise the door when
no door open command has been recerved.

38. A barrier operator according to claim 37 comprising

a timer enabled by the closed limit detector for indicating
that a predetermined period of fime has passed.

39. A barrier operator according to claim 37 wherein the
barrier drive responds to the alarm signal by applying a
closing force to the barrier.

40. A method of controlling a movable barrier for move-
ment between an open position and a closed position com-
prising.

receiving barrier movement commands including barrier
open commands directing opening movement of the
barrier and barrier close commands directing a closing
movement of the barrier;

moving the barrier to the closed position in response (o a
barrier close command;

sensing that the barrier has been moved to the closed
position; and

generating an alarm signal when the sensing step indi-
cates that the barrier has moved from the closed
position, and the receiving step does not indicate that
a barrier open command has been received.
41. The method of claim 40 comprising directing closing
movement of the barrier in response to the alarm signal.
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