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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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CHAPTER 1 OUTLINE

Most electric fans available in recent years employ microcomputers to provide various functions as values added,
such as random blow simulating natural breeze, and employment of the Sleeping Timer that gradually reduce the air
flow with time or gradually lengthens the intervals at which intermittent fan operation is carried out.

This Application Note introduces programs for the uPD17104 used to control the fan motor, head swing motor,
and timers, for an electric fan.

The uPD17104 is a low-price “'tiny microcontroller’”, which consists of 1K-byte ROM, 16-word RAM, and 16
1/0 ports. The uPD17104 is suitable for electrical appliances, in which relatively simple control action is required,

such as electric fans.



CHAPTER 2 FUNCTIONS OF MICROCOMPUTER-CONTROLLED ELECTRIC FAN

2.1 FUNCTIONAL DESCRIPTION

This electric fan has the following functions:

Wind speed selectable from Low, Medium, and High

Random air flow changing wind velocity {Low random air flow, Medium random air flow, High random air flow)
Electronics timer for 30 minute, 1 hour, or 2 hour operation

Sleeping Timer for 1 hour, 2 hour, or 4 hour operation (Sleeping Timer: repeats ON = OFF = ON, and gradually
lengthens intervals at which intermittent fan operation is carried out.)
® Motor specifically provided for head swing operation

2.2 INPUT KEYS AND OPERATION

® On/Air flowkey . .. ... Air velocity changes from Low, to Medium, to High, then to Low by repeatedly
pressing the key. Initially fow is selected. The LED indication corresponds to the
air velocity.

® Timerkey .......... Timer length changes from 30 minutes to 1 hour, to 2 hours, to Timer-OFF, then to
30 minutes by repeatedly pressing the key. The LED indication corresponds to the
timer length.

® Sleeping Timer key . . . . Sleeping Timer length changes from 1 hour, to 2 hours, to 4 hours, to Sleeping Timer-

OFF, then to 1 hour by repeatedly pressing the key. The LED indication corresponds

to the Sleeping Timer length.
ON - OFF = ON = is repeated in the pattern shown in the following page.



CHAPTER 2 FUNCTIONS OF MICROCOMPUTER-CONTROLLED ELECTRIC FAN
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The air flow during ON time can be selected from Low, Medium, High, and random air flows.

® Randomkey ........ When this key is pressed, air flow randomly changes and the random LED illuminates.
Normal operation can be resumed by pressing this key again (the random LED also
goes OFF).
By using this key, in conjunction with On/Air flow key, Low random air flow,
Medium random air flow, or High random air flow can be selected.

® Headswingkey ...... When this key is pressed, the fan head swings to left and right, and the head swing
ILED also illuminates. Head swing can be stopped by pressing this key again (the head
swing LED also goes OFF).

® OFFkey ........... When this key is pressed, all LEDs go off, and the operation of the fan stops.

2.3 DISPLAY

Ten LEDs are used, as shown in the figure below, to indicate such as the air flow's and time.

High 2 hours 4 hours
Random  pedium 1 hour 2 hours

flow 30
Low inutes 1 hour .
Air flow Timer Sl.eepmg
Timer




CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

3.1 BLOCK DIAGRAM

The figure below shows a block diagram of this system.

i High
Display (LED)
. Medium anaorj[or
Air flow 3
Timer 3 TRIAC drive Low
Sleeping Timer 3
Random air flow 1 sHVSiar?g
motor
pPD17104
On/Air flow
Random air flow
Timer
Sleeping Timer
Head swing
OFF
Zero cross .
Key panel detection AC50 Hz/60 Hz input

Power
Supply




CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

3.2 CIRCUIT DIAGRAM

The figure below shows a circuit diagram for the electric fan used in this system (constants are for reference

purposes only).
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CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

3.3 PORT ASSIGNMENT

Condition Condition during
Pin Port [nput/ . Active at Power standby mode Function
N Outout Signal name lovel Reset
Q. name utpu eve on nese STOP HALT etc.
(SeeNote 1) | mode | mode
1 POA3 O Buzzer output H/L L L —
2 NC — Unused — — - —
3 POCO 0 Low air flow L H H
TRIAC output
4 POC]T o Medium air flow L H Y _
TRIAC output
High air fl
5 POC2 0 'gn air tiow L H H -
TRIAC output
Head swin
6 POC3 0 swing L H H .
TRIAC output
Zero cross
7 POBO . H/L — — -
detection
Standby
8 POB1 Key input H — - — mode
release
9 POB2 ! Key input H — — —
10 POB3 ! Key input H — — —
GND
11 GND — - — — — —_ potential
pin
8 MHz
System clock )
12 XIN - ) — — — - ceramic
oscillator
resonator
System clock 8 Mz
13 X — - - - - i
ouTt oscillator ceramic
resonator

Note 1: Before initial setting




CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

(continued)
Condition Condition during
Pin Port fnput/ , Active at Power standby mode Function
Signal name
No. name Output level on Reset STOP HALT etc.
(See Note 1) mode mode
CPU
14 RESET Reset L — — — reset
pin
LED segment
15 PODO 0 ) L H H —
signal output
LED segment
16 | PODI 0 =0 590 L H H -
signal output
LED segment
17 | PoD2 0 =0 5 L H H -
signal output
LED segment
18 | PoD3 0 =0 5 L H H -
signal output
LED digit signal
19 POAO 0 output/key scan Note 2 L L -
’ 1 signal output
LED digit signal
20 POA1 0 output/key scan Note 2 L H -
2 signal output
LED digit
21 POA2 0 ) L H H -
signal output
Positive
power
22 \% — — — - — —
bb supply
pin

Note 1: Before initial setting
2: Pins 19 and 20 Active low for LED digit
Active high for key scan




CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

3.4 STATUS TRANSITION DIAGRAM AND STATUS TRANSITION TABLE

The figure below shows status transition of this system for key input.

(1) Status transition diagram

Random air flow Head swing

Timer

Sleeping
Normal mode Sleeping Sleeping

fair flow Timer mode

Timer mode
- adjustment -
Timer g ) Sleeping

Change by pressing
repeatedly

Change by pressing
repeatedly

Timer

Timer
overflow

overflow

Standby mode

(Only key scan 2, POA1 is H)

After 50 Hz/60 Hz decision

Initial setting
mode (Both key scan, POAO and POAT are L)

Power-on reset

S . Key input



CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

(2} Status transition table

Key After
input On/Air Timer SIgepmg Random Hgad Off Time 60 Hz/
flow timer swing overflow 50 Hz
Status decision
Sleepin
Normal Timer .p g Standby
O Timer O O — —
mode mode mode
mode
Timer length
change. .
. ) Sleeping
Timer Moving to ) Standby Standby
@) Timer @) O —
mode normal mode mode
] mode
mode is
possible
Timer length
S| ) change.
eepin
) ping Timer Moving to Standby Standby
Timer O O O —
mode normatl mode mode
mode )
mode is
possible
Standby Normal
mode mode
Initial Standby
setting mode

O: Mode is not changed, but processing is carried out in the respective mode.

—: Input is invalid.

3.5 DESCRIPTION OF EACH MODE

(1) initial setting mode

After power-on reset, checks the frequency of the AC power supply pulse (reference pulse of various control
timings) input to the POBO pin to determine whether the frequency is 50 Hz or 60 Hz, then enters the standby
mode.

(2) Standby mode
All operations are stopped and the system enters the standby mode {STOP mode). The standby mode is released
only when the On/Air flow key is pressed.



CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

(3) Normal mode

When the On/Air flow key is pressed in the standby mode, the system enters the Normal mode, and the fan starts
to operate at Low speed without head swing. Then, status change, as shown in the figure below, becomes possible.
Air flow, head swing, and random air flow can be independently set.

( Standby mode )

‘ On/Air flow ’
<Headswmg>
Head swing Head swing LED ON
Air flow Low (H%d Swm)
{Low LED ON)
Random Random LED ON
—
On/Air flow
Head swing i .
Air flow Medium
(Medium LED ON)
Random Random LED ON
p— | fosen |
QOn/Air flow
Head swing -
Air flow High
{High LED ON)

on/Air flow

* Air flow indication LED is always ON

(: : Key input

10



CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

(4) Timer mode

When the timer key is pressed in the Normal mode or the Sleeping Timer mode, the system enters this mode, and
the 30 minutes timer is set. Then, status change, as shown in the figure below, becomes possible. LED indication

changes as time passes, and the system enters the standby mode after the specified time passed (timer overflow).

( Normal mode P

AW

( Sleeping Timer mode

( Timer )

Head swing Read swing LED ON

30 minute timer

(ead swing )

J: Random I Random LED ON
{ Random )

C Standby mode )——— (30 minute
After 30 ep on)
minutes
passed

After 30 minutes
passed

Air flow adjustment
Head swing

Head swing LED ON

(1 hour
LED ON)

1 hour timer

(Hesaswing)

‘:*- Random | Random LED ON
(Random )

After 1 hour
passed

On/Air flow Air flow adjustment
Head swing

Head swing LED ON

Head swi
2 hour timer Cronor)
(2 hour .: Random I Random LED ON
LED ON) ( Random )
R (on/air flow) Air flow adjustment
" Keyinput D i -

i1
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(5) Sleeping Timer mode

When the Sleeping Timer key is pressed in the Normal mode or the Timer mode, the system enters this mode,
and the 1 hour sleeping timer is set. Then, status change, as shown in the figure below, becomes possible. The
Sleeping Timer length, air flow, head swing, and random air flow can be independently set.

LED indication changes as time passes, and the system enters the standby mode after the specified time passed.

Ne

< Normal mode

Sleeping Timer

J

Timer mode

Sleeping Timer

1 hour Sleeping

( Random )

Timer {1 hour

Standby mode

After 1 hour
passed

Sleeping LED ON)

After 1 hour
passed

2 hour Sleeping

((Random )

Sleeping Timer

( Random )

%’! Random I

[ Airflow |
adjustment

Timer (2 hour

et Random

Sleeping LED ON)

After 2 hours

(Random )

Sleeping Timer )

Air flow
adjustment

1 Random

Air flow |
adjustment

Head swing LED ON

Random LED ON

Head swing LED ON

Random LED ON

Head swing LED ON

Random LED ON

passed
4 hour Sleeping CRandom)
Timer (4 hour
Sleeping LED ON} (Random )
E: Key input
3.6 KEYS
(1) Key and port assignment diagram
POAO POA1
Timer On/ Air flow POB1/RLSsTOP
Sleeping Timer Random POB2
OFF Head swing POB3

When a key is pressed, 4 kHz buzzer sounds for 50 ms,

12




CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

(2) Key scan
The LED display digit signal output pins also serve as key scan signal output pins. Their interval is 6 ms.

Tst 2nd 3rd st
POAQ
Key scan '
POAI1
l’ l’
POAZ ! 2 ms

B ms

The display digit signals are active low, and the key scan signals are active high.

(3) Key valid/invalid table

O: Valid
—: Invalid
K ON Sleepi Head
&y name ON/ Timer #PINY 1 Random o OFF
Mode Air flow Timer swing
Normal mode O O @] O O O
Timer mode O O O O O O
Sleeping Timer mode C O O O O O
Standby mode O - - - — -

3.7 ZERO-CROSS PULSE DETECTION

B0 Hz/60 Hz AC signal used as the reference pulse for time control for Timer, Sleeping Timer, and random air
flow, is detected by software. The duty ratio for the input pulse must be at least 40 %.

POBO

50 Hz/60 Hz

13



CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

3.8 DISPLAY

Display is 1/3 duty dynamic drive LED. Timing is as shown in (3) in 3.6. The table shown below describes the
port assignment.

(1) Port assignment table

Segment
. PODO POD1 POD2 POD3
Digit
i . . .
POAOD Random A|f low Timer Sleeping Timer
{High) 2 hours 4 hours
Air flow Timer Sleeping Timer
POA1 ,
{(Medium) 1 hour 2 hours
POAD Air flow Timer Sleeping Timer
(Low) 30 minutes 1 hour

Both segments and digits are active low.

14



CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

(2) Key processing
Processing
Key name Condition When held | Multiple
When pressed once .
down pressing
During Enters the Normal mode, and operates with
standby Low air flow. No change
On/Air flow During Air flow can be changed from Low to unless Key Invalid
Normal Medium, to High, then to Low by pressing is released.
mode repeatedly.
Oth When pressed once, random operation, in
er
which the air flow is randomly changed, is
than ) ) Same as )
Random carried out, When pressed again, the random {nvalid
standby o above
operation is stopped and the normal
mode ) )
operation will be resumed.
Swings the head to left and right. When
. Same as . . . . Same as )
Head swing pressed again, head swing operation will be nvalid
above above
stopped.
When pressed once, the timer is set to 30
. Same as minutes. When repeatedly pressed, setting Same as .
Timer . Invalid
above will be changed to 1 hour, to 2 hours, to above
timer off, then to 30 minutes.
ON - OFF — ON will be repeated.
The OFF period will be gradually increased.
. ) Same as . L. Same as .
Sleeping Timer Initially, the total time is set to 1 hour. Invalid
above . above
When repeatedly pressed, setting can be
changed to 2 hours, to 4 hours, then to OFF.
Same as Stops all operations, and enters the standby Same as )
OFF | nvalid
above mode above

Chattering is protected up to 30 ms for both ON and OFF.

15




CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

3.9 FAN MOTOR CONTROL

(1) Port output condition for each air flow
The following figure shows the output condition of each portin OFF, Low, Medium, and High air flow.
TRIAC, which drives the motor, is turned ON at low level.

OFF Low Medium ‘ High
POCT | _—

(2) Air flow variation pattern for random air flow
Random air flow has three modes; Low random air flow, Medium random air flow, and High random air flow.
The figure below shows the variation pattern for the random air flow. The air flow changes in units of 4 seconds,

and one cycle is 36 seconds.

Air flow

§®j@

- ;
High 14 seconds '

' T

i )

Medium :

Low random ' :
Low .

OFF

'
'
v
'
' |
'
'
'
|
'

High |
Medium —
Medium random i

Repeats Patterns @ @ and @

Low

OFF |

High

Medium

High random

Low |

OFF : 12 seconds

36 seconds

16



CHAPTER 3 HARDWARE AND SOFTWARE SPECIFICATIONS

{3) Combining Sleeping Timer and random air flow

When random air flow is used in conjunction with Sleeping Timer, stop period is periodically inserted into

Patterns @ @ and @ described in (2). The timing becomes as follows:
Up to 30 minutes . . . ..
After two Patterns among @ , @ ,and @ have been activated, stops for 12 seconds.
@ - @ - 12 sec stop > @ - @ - 12 sec stop > @ - @ >
30 minutesto 1 hour . .. ..
After each of Patterns @ . @ , and @ has been activated, stops for 12 seconds.
(D) > 12secstop > (2) > 12secstop > (@) > 12secstop> (D ~. .. ..
1to1.5hours... ...
After each of Patterns @ , @ ,and @ has been activated, stops for 24 seconds.
@ -> 24 sec stop —~ @ — 24 sec stop —~ @ — 24 sec stop — @ >
1.5to2hours. .. ..
After each of Patterns @ , @ ,and @ has been activated, stops for 36 seconds.
@ - 36 sec stop > @ - 36 sec stop = @ - 36 sec stop —~> @ - ...
2to3hours.....
After each of Patterns @ @ ,and @ has been activated, stops for 48 seconds.
@ — 48 sec stop > @ - 48 sec stop = @ - 48 sec stop = @ >
3todhours.....
After each of Patterns @ , @ ,and @ has been activated, stops for 60 seconds.
@ - 60 sec stop > @ - 60 sec stop > @ - 60 sec stop ~> @ >

The following shows examples of air flow change, when random air flow is used in conjunction with the Sleeping

Timer:

Example 1: Low random air flow up to 30 minutes

@ %123fecor\id @) i @ é125600nd

1stop :

i @ ; @ ::125econld @

High I ; stop ; 'stop

1

Example 2: High random air flow during 1.5 to 2 hours

. @ I 36 second stop : @ ' 36 second stop | @ . 36 second stop
High : : .
Medium
Low
OFF L——-——-—- --—

17



CHAPTER 4 CONTROL PROGRAM

4.1 ALGORITHM

The steps in this program are adjusted in such a manner that the main routine is repeated in 2 ms. In each cycle,
key scan signal and LED digit signal outputs are switched.

Zero cross pulses from the POBO pin are counted to generate the period of Timer, Sleeping Timer, and the
random air flow patterns. If the line frequency is 50 Hz, 200 counts are equivalent to 4 seconds. 240 counts are
required to generate 4 seconds, when the line frequency is 60 Hz.

50 Hz/60 Hz decision is made in the following manner during initial setting.

50 Hz zero cross pulse ——

60 Hz zero cross pulse —

LN Y N N N N A
01 2 3 4 6 6 7 8 9
2 ms

18 ms

The POBO pin level is checked every 2 ms after the zero cross pulse changes from "L’ to ""H’". If the pin level
is 'L."", when the 9th check is made (after 18 ms),the frequency is 50 Hz. If it is "’"H"’, the frequency is determined to
be 60 Hz.

The TRIAC, which drives the motor, is not controlled in synchronization with the AC frequency, but is con-
trolled with DC level,

18



CHAPTER 4 CONTROL PROGRAM

4.2 RAM MAP (Description of Symbols and Flags)

Address OX
0 A
MSH ACCU
1 B
MSL, LEDPORT BZ50MS L
2 C
FSH SMF
3 LS
FSL 3 SASA_F
4 D
INM STA
.4 b
r 777777 1 1 BUZF 3| PULSE_F
________ ) D .
S 0] wsH E hzE
5 D
HSM 1 ONF
6 o] b
HSL ( 0 RANDOM_F
7 E ‘
KS_Count, BZ60MS, H ONFC
7 F
3] LOCKF RAND PAT
8
KS_Temp
8
SWING _F
9
WRSCM
Address 7X
0 1 2 3
POA POB POC POD
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CHAPTER 4 CONTROL PROGRAM

Description of symbols and flags

Symbol and o
Name Description
flag
The flag is set when initial setting is made or when a key input is

BUZF Buzzer flag 9 _ g y e
determined to be valid. The flag is reset after 50 ms buzzer output.
The flag is set after 36 ms (chattering protect time) are counted or

LOCKF Lock flag when multiple keys are depressed. The flag is reset when the key is
released.

SWING_F Head swing flag This flag is set during head swing operation.

Sleeping . . . . .
SASA_F . This flag is set during the Sleeping Timer mode.
Timer flag

PULSE_F Pulse flag This flag is set when zero cross pulse is “’"H"", and reset when it is " L".

HZF HZ flag This flag is set when zero cross pulse is 60 Hz.

This flag is set during the Normal mode, Timer mode, or Sleeping

ONF ON/OFF flag Timer mode operation. This flag is reset during stop periods for the
Sleeping Timer mode.

RANDOM._F Random flag This flag is set during the random air flow mode,

These are used as a temporary counter, in order to adjust the main
2 ms counter o

MSH (upper) routine time to 2 ms, and to count 124 us of buzzer output.
Additionally, these are used to count 30 ms before initiating determi-
nation of 50 Hz/60 Hz after power-on setting, and to count 18 ms to

2 ms counter . . . .
MSL determine whether the line frequency is 50 Hz or 60 Hz. In this case,
{lower) . . . .
1 count is made every 5 instruction executions {10 us}.
LED signal This is a temporary register, which temporarily stores the LED segment
LEDPORT g ) P v res P Y g
output register data.
This counter counts 4 seconds to contro! time for the Timer, Sleeping
4 sec. counter . )

FSH (upper) Timer, and random air flow. 1 count is made every zero cross pulse.
Additionally, these are used to count 30 ms before initiating determi-
nation of 50 Hz/60 Hz after power-on setting, and to count 18 ms to

4 sec. counter . , . ) .
FSL : determine whether the line frequency is B0 Hz or 60 Hz. In this case,
(lower) 1 count is made every 2 ms {after counting MSH, MSL).
312 (x| x
Sleeping Timer
INM set period 0 0 x x Unused
register 0O 1 x x Sleeping Timersetto 1 hr
1 0 x x Sleeping Timerset to 2 hrs
T 1 x x Sleeping Timer set to 4 hrs
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CHAPTER 4 CONTROL PROGRAM

Symbol and o
Name Description
flag
30 min. counter
HSH
{upper)
HSM 30 min. counter Timer, Sleeping Timer time control counter. Counts one every
(middle) 4 seconds (after counting FSL, FSH)
30 min. counter
HSL
(lower)
Chattering time counter. Lower 3 bits of address 07H are used.
Port is checked every 6 ms. When “"H’’ is counted six time, the key
input is recognized as valid input, then the lock flag is set. This
counter is cleared when the key is released.
2 ms 2 ms 2ms 2 ms 2 ms 2 ms
Key scan | | | I | I ()]
KS_Count Y { v A
counter Key scan 1 Key scan 1
Key scan 2 Key scan 2
First Second
\ -]
B 6 ms ‘
BZ50MS._H Buzzer 50 ms Bit O of address '
— counter {upper) 07H is used. Counts buzzer output time b0 ms.
When the buzzer flag is set, counts one every
Buzzer 50 ms
BZ50MS_L 2 ms.
counter {lower)
This register indicates which key is pressed.
x|2111]0
x 0 0 0 ... No key input
. x 0 0 1 ... Air flow key
Key input
KS_Temp ) x 0 1 0 ... Random key
status register ]
x 0O 1 1 ... Head swing key
x 1 0 0 ....... Multiple key depressing
x 1 0 1 ... Timer key
x 1 1T 0 ... Sleeping Timer key
x 1 1 1T . OFF key
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Symbol and o
Name Description
flag
The upper 2 bits indicate the current air flow status, and the lower
. 2 bits indicate the status of the LED scan mode.
Air flow status
WRSCM register 31 2| x| x x| x4t 110
LED scan mode
. 0 1 x x Low X G 1 1st scan
register .
T 0 x x Medium X 1 0 2nd scan
1 T x X High x x 1 1 3rd scan
General . . .
ACCU . This register temporarily stores data.
register
This register indicates the remaining time of the Timer and Sleeping
Timer. When other than in the Normal mode, the contents are
decremented (—1) every 30 minutes, and enters the standby mode
when the specified time passed.
3121110
0O 0 0 0 ... Timer 0bh
0O 0 0 1 ... Th
Timer/ o 0 1 0 ....... 1.5 h
SMF Sleeping Timer o o0 1 1 ... 2h
status register o 1 0 0 ... Normal mode
T 0 0 0 ... Sleeping Timer 05 h
T 0 0 1 ... 1h
1T 0 1 0 ... 15 h
T 0 11 2h
T 1 0 0 ... 25h
T 1 0 1 ... 3h
Tt 1 1 0 ... 35h
T 1 1 v 4 h
3121110
STA Staltus flag l——* RANDOM_F
register —— ONF
HZF
PULSE_F
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Symbol and .
Name Description
flag
Used for counting the operation time and stop time in the Sleeping
Timer. The contents are decremented (—1) every 4 seconds, and
ON/OFF is inverted when the contents become 0.
Sleeping Ti 312111410
eeping Timer
ONFC Ping
pattern counter o o0 1 1 ... 12 seconds
o 1 1 0 ....... 24 seconds
T 0 0 1 ... 36 seconds
1 1T 0 0 ....... 48 seconds
T 1 1 1 ....... 60seconds
This counter exchanges random patterns. Initial value is 9, and the
contents are decremented (—1) every 4 seconds. The value returns to
9 when the contents become 0.
12 sec 12 sec 12 sec
N P N N
@ @ ®
°] 8 7 6 5 4 3 2 1
Count f f f f } t
Medium
Random pattern (Low Low
RAND_PAT random)
counter Stop ‘
High
(Medium  Medium
random)
Low R
High
{High Medium e
random)
Low
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4.3 MEMORY MAP

Memoires
used
0
30 ms delay 20
15
50 Hz/60 Hz decision 17
26 -
Initial setting 22
3C
[.ED scan and key input chattering time count processing 73
85
4 second count processing 22
9B
30 minute count and remaining time check 24
B3
Sleeping Timer ON/OFF inversion processing 32
D3
Random pattern count processing 11
DE
Input key processing 68
122
Motor control processing 43
14D
LED turning on processing 46
17B
Key input port check 21
190
Zero cross pulse count 10
19A
Buzzer output processing 23
1B1
2 ms adjustment and counter clear processing 21
1C6
{(Unused)
1FFH

Total 4b3 words
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4.4 GENERAL FLOW CHART
The figure below shows the general flow for this program.

Time adjustment subroutines or NOP instructions are inserted for this program, in various locations of each
branch destination, so that the execution time for the main routine becomes 2 ms.

‘ START '

50 Hz/60 Hz
decision

initial setting

Standby mode

Motor control

LED scan

Key scan

Count 4 seconds

Timer/Sleeping
Timer remaining
time check

2 ms loop

Sleeping Timer
ON/OFF control

Random pattern
count

Motor control

Buzzer output and
2 ms adjustment
processing
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45 DETAILED FLOW CHART

45,1 30 ms Delay

(n

Input Processing, Output
. Flow chart
variable remarks variable
< START ’
MSH<001 Clears 2 ms counter MSH
MSL<00H MSL
FSH«00H Clears 4 ms counter FSH
FSL<00H FSL
MSH=0CH ? N
Y 10 ms (5 instructions)
x 200 =2 ms count
MSL N (MSH,MSL) MSH
SL = ? !
MSH [ISL=08H 7 « (MSH,MSL) +1 MSL
MSH<—00H Clears 2 ms counter MSH
MSL<00H MSL
FSL FSL
FSL
«—FSL+1
2 ms x 15 counts?
Yes: 30 ms has passed
ggé:?f??g Sets output port to reset E%é
— state
POD«1111B POD
MSH<00H C| 2 MSH
MSLe 001 ears 2 ms counter MSL
FSH<«00H FSH
FSL«-00H FSL
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45.2 50 Hz/60 Hz Decision

{2)
Input Processing, Output
. Flow chart .
variable remarks variable
POBO=L ? Waits until zero cross pulse
. becomes 'L’
Waits until zero cross pulse
becomes “"H"’
{Checks the point at which
“L" changes to “"H’’)
MSH
Counts 2 ms
MSH (MSH,MSL) MSH
=08H ? > : o
MSL MSL=08 —(MSH MSL) +1 MSL
) L
MSH<00H MSH
MSL«<00H MSL
FSL
FSL ~FSL+1 FSL
2 ms x 9 counts?
Yes: 18 ms has passed
Sets HZF (60 Hz), if the
level of the zero cross
pulse is “"H"” when 18 ms
has passed after it changed
from "“L" to ""H"', and
HZF—1 HZF 0 o HZF
reset HZF (80 Hz), if it is
I e
(3)
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4.5.3 Initial Setting
(3)
Input Processing, Qutput
X Flow chart .
variable remarks variable
@
STANDBY : [ poa=01108 POA
POC=1111B Sets output port to the POC
POD<1111B standby state POD
Releases the standby mode at
STOPO001B
the rising edge of POB1
(On/ Air flow key input)
BUZF«1 Sets the buzzer flag BUZF
KS Count Sets the lock flag and clears KS Count
«—1000B the key scan counter
Clears the buzzer 50 ms
BZ50MS L BZ50MS L
—00H counter -
NORMAL MODE IN : | PULSE F—0 Resets the pulse flag and PULSE F
h B RANDOM F«0 random flag RANDOM_F
KS Temp Sets head swing to OFF, and .
- KS Tem
«~—1000B no input key - P
WRSCM Sets to Low air flow and 1st
—0101B WRSCM
scan mode
FSH<00H Clears 4 second counter FSH
FSL<00H FSL
HSH«x X x0B HSH
HSM<00H Clears 30 minute counter HSM
HSL—00H HSL
SMF—0100B Sets to the normal mode SMF
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(4)
Input Processing, Output
. Flow chart
variable remarks variable
@
COMMON : Sets ON/OFF fl
ets ON/ . ag ONF
ONF+«1 (sets to operation mode)
RANIN:| RAND PAT Sets the random pattern RAND PAT
—09H count value to 9 -
ONF<1 N Operation mode?
Y s
If it is the stop mode, resets
RAND PAT the random pattern count RAND PAT
—0AH -
value
FAN ACTION Motor control subroutine
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454 LED Scan

(5)
Input Processing, Output
.p Flow chart ssing P
variable remarks variable
@
SCAN
LEDPORT LEDPORT
«~1111B Sets all LED segment
outputs to ““H"’ {turns all
LEDs off)
LEDPORT POD POD
«~LEDPORT
ACCU
WRSCM «~WRSCM Stores the air flow ACCU
condition to the general
register
ACCU
X X O0B ACCU
1st or 3rd scan mode?
1st scan mode?
(8) LEDSCANI1 :
POA Sets to 1st scan mode POA
<—0110B
5
BUZF=1? Is buzzer flag set?
N
POA Sets buzzer output port to POA
«<1110B T
H
(6)
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{6)
Input Processing, Output
. Flow chart .
variable remarks variable
(1st LED scan)
LEDI : Random mode?
LEDPORT Prepares random LED to LEDPORT
— X X X0B turn on
:/%lcoggp Y High air flow mode?
N
LEDPORT Prepares High air flow LED LEDPORT
X XOxB to turn on
Sleeping Timer mode?
Is the remaining time of Timer
1 to 2 hrs?
Is the remaining time of
Sleeping Timer 2 to 4 hrs?
I;ES()F’SE;I; Prepares 2 hr timer LED to LEDPORT
LEDPORT turn on
—OX X xB Prepares 4 hr Sleeping Timer LEDPORT
LED to turn on
LEDPORT POD Turn LED on POD
<~LEDPORT
WRSCM
< % X10B Sets to 2nd LED scan mode WRSCM

Is the buzzer flag set?
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(7)
Input P ;
. Flow chart rocessing, Output
variable remarks variable
@ (2nd LED scan)
LEDSCAN2? : PIA
? P
01018 Sets to 2nd scan mode? 0A
Y
@ Is the buzzer flag set?
N POA Sets the buzzer output port POA
<1101B to “"H"
LED2
Medium air flow mode?
Medi .
LEDPORT Prepares Medium air flow LEDPORT
X X0xB LED to turn on
Sleeping Timer mode?
Is the remaining time of Timer
30 min. to 1 hrs?
Is the remaining time of
Sleeping Timer 1 to 2 hrs?
Y LEDPORT Prepares 1 hr timer LED to
pares 1 hrHmer LEDPORT
—X0XXB turn on
LEDPORT Prepares 2 hr Sleeping Timer LEDPORT
—0X X XB LED to turn on
LEDPORT POD Turn LED on POD
«LEDPORT
WRSCM Sets to 3rd LED scan mode WRSCM
— X X11B

Is the buzzer fiag set?
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(8)
Input P ing, Output
.D Flow chart rocessing utpu
variable remarks variable
(3rd LED scan)
LEDSCAN3 : POA
5
—0011B Sets to 3rd scan mode? POA
Is the buzzer flag set?
N POA Sets the buzzer output port POA
<1011B to "H'
LED3 : 7t ¥
:Olc()%g? L.ow air flow mode?
N LEDPORT Prepares Low air flow LED to LEDPORT
=X XO0XB turn on
Sleeping timer mode?
SMF Is the remaining time of Timer
Z0000B 7 30 min. or less?
Is the remaining time of
Sleeping Timer 1 hr or less?
Prepares 30 minute timer LEDPORT
LED to turn on
I;%ZPSSE Prepares 1hr Sieeping Timer LEDPORT
LED to turn on
POD Turn LED on P1D
LEDPORT  LEDPORT
WRSCM Sets to 1st scan mode WRSCM
<X XxX01B
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455 Key Scan

(9)
Input Processing, Output
. Flow chart
variable remarks variable
Tst scan
KEYSCANI : KS T
_Temp .
— <0008 Sets to no key input state KS Temp
POB ﬁ%%g Checks key input port ACCU
Resets bit O only ACCU
{checks key input only)
No key input?
Air flow key input?
Temporarily stores air KS Temp
flow key input information -
Random key input?
Temporarily stores random KS Temp
key input information -
Head swing key input?
Temporarily stores head
) P .y . ) KS Temp
swing key input information -
Regards multiple keyings, LOCKFE
and sets the lock flag
KS Temp Sets to multiple keying KS Temp
<~ X1xXxB state -
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(10)
| P i
nput Flow chart rocessing, Output
variable remarks variable
2nd scan
KEYSCANZ |
No key input in 1st scan?
POB Checks key input port ACCU
ACCU Resets bit O iny ACCU
— X X x0B {checks key input only)
No key input?
Timer key input?
Tem'porarlll\/ stores .tlmer KS Temp
— XX X1B key input information -
. KS3_Temp Distinguishes from 1st key
KS Temp <~KS Temp
- 01008 scan KS_Temp
Y ) . )
l. Sleeping Timer key input?
. Temporarily stores
KS Temp . . ) 3
X XIXB Sleeping Timer key input KS_Temp
information
?&)%g ' OFF key input?
NT ‘ Temporarily stores OFF
key input information KS Temp
Regards multiple Keyings, LOCKF
<1 and sets the lock flag
KS Temp Sets to multiple keying KS Temp
«X1x xXB state B
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(11)

and sets the lock flag

Input Processing, Output
X Flow chart .
variable remarks variable
Multiple keying check
Multi_key CHK : ACCU
PoB —POR Key input port check ACCU
ACCU Resets bit 0 only
. . ACCU
— X X X0 (checks key input only)
:é(%%g; No key input?
TN
LOCKF Regards multiple Keyings, LOCKF
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(12)
Input Processing, Output
) Flow chart
variable remarks variable
KEY RELEASE :
No key input?
KS_Count Clears the key scan
=0000B counter {""H"" level check KS Count

(149

counter for key input
port)

Also resets the lock flag
simultaneously
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(13)
Input Processing, Output
) Flow chart
variable remarks variable
KEY EFFECT_CHK : Is lock flag set?

- - (Is the key input already LOCKF

recognized?)
KS Count \\l/
KS Count —KS Count Key scan counter + 1 KS Count
+1
Is the key scan count value
6?
Recognizes the key input and
) LOCKF
sets the lock flag
B:fZF Sets the buzzer flag BUZF

(14)
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4.5.6 Buzzer Output and 2 ms Adjustment Process

(14)
Input Processing, Output
. Flow chart .
variable remarks variable
COUNT : . N
Is buzzer flag set?
Y
POA3 Sets buzzer output port to POA3
<0 L level
Normal mode?
Random mode?
MSL<00H \1/ Clears 2 ms counter MSL
MSH«—00H MSH
N Is buzzer
flag set?
Y Inverts
POA3 POA3 buzzer POA3
«—POA3 output
._.—.__*‘ port level
MSH MSH MSH
«~MSH+1 ) 5
If buzzer is
‘ ON, outputs a
MSL MSL 248 us frequency MSL
«~MSL+1 pulse
If buzzer is OFF,
$ adjusts time
MSL MSL
<—00H
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{15)
Input Processing, Output
. Flow chart
variable remarks variable
Is buzzer flag set?
BZ50MS L (BZ(%O;/I%;{,?Z?‘OMQH) Increments {+1) the buzzer BZ50MS L
BZ50MS_H BZ50MS H) +1 50 ms counter BZ50MS H
2 ms x 25 counts?
Yes: 50 ms has passed
B7Z50MS H \1/ Clears the upper 50 ms
XX X0B BZ50MS H
counter -
E[éZF Resets buzzer flag BUZF
BZ50MS L Clears the lower b0 ms
0H BZ50MS L
“ counter -

@
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4.5.7 4 sec Count

(16)
Input Processing, Output
pu Flow chart ssing . P
variable remarks variable
Is zero cross pulse “"H''?
If I, resets the pulse flag PULSE F
The pulse flag already set?
2
}i[fLSE—F \/ Sets the pulse flag PULSE F
FSH (FSI}{'FSPPS)L) Increments (+1) the 4 second FSH
FSL < (FSH, I counter FSL
is HZF set? (60 Hz)
Have 4 seconds passed?
(50 Hz)
Have 4 seconds passed?
(60 Hz)
Egs:g(?: Clears 4 second counter 1;,5515
J
:051%% ? N Normal/random mode?
Y
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458 Timer, Sleeping Timer Remaining Time Check

(17)
Input Processing, Qutput
R Flow chart

variable remarks variable
HSH (HSH,HSM,HSL) Increments (+1) 30 minute HSH
HSM —(HSH,HSM, HSL) counte HSM
HSL +1 r HSL

Have 30 minutes passed?
HSH«< X X x0B \1/ HSH
HSM«00H Clears 30 minute counter HSM
HSL<00H HSL

SME - Decrements {(—1) the Timer
— SMF—1 and Sleeping Timer SMF

remaining time counter

No time remaining?
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4.5.9 Sleeping Timer ON/OFF Control

(18)
Input Processing, Qutput
. Flow chart
variable remarks variable
SASACHK :
N Sleeping Timer mode?
Y 20)
<—ONFC—1 counter
N
ON/OFF switching required? ONF
Y @0
ONF ONF \2/
 ONF Inverts ON/OFF flag ACCU
‘ Stores the Sleeping Timer
SMF A(;i/}; remaining time into the ACCU
} general register
ACCU ACCU Inverts all bits of the ACCU
~ACCU general register
1 hror 4 hr Sleeping Timer?
Checks the time passed from
ACCU ACCU the 2 h Sleeping Timer was ACCU
«ACCU—0100B started
4 hr Sleeping Timer?
ACCU ocy Checks the ti.me _ylj—a.]ssed from
«ACCU—0110B the 4 h Sleeping Timer was
started
Operation mode?
Sets the ON/OFF counter
value to 3 {12 second ONFC
operation)
Within 30 minutes from the
start of operation?
Sets the ON/OFF counter .
ONFC

value to 6 (24 second

operation)
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(19)

Input
variable

Flow chart

Processing,
remarks

Output
variable

OFFACT :

N ONFC
~—0FH

Sleeping Timer stop mode?

Within 30 minutes from
the start of operation?

30 min. to 1 hr?

Sets the ON/OFF counter
value to 3 {12 second stop)

1to 1.5 hrs?

Sets the ON/OFF counter
value to 6 (24 second stop)

1.5 to 2 hrs?

Sets the ON/OFF counter
value to 9 {36 second stop)

2 to 2.5 hrs?

2.5 to 3 hrs?

Sets the ON/OFF counter
value to 12
(48 second stop)

310 3.5 hrs?

3.5 to 4 hrs?

Sets the ON/OFF counter
value to 15
(60 second stop)

ONFC

ONFC

ONFC

ONFC

ONFC
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4.5.10 Random Pattern Count

(20)
Input Processing, Qutput
. Flow chart
variable remarks variable
@
NON_SASA ONF Sets ON/OFF flag (sets to ONF
1 operation mode)
RANDOM : C
Random mode?
Is ON/OFF flag set?
RAND PAT RAND PAT Decrements (—1) the
- —RAND_PAT s (=1) RAND PAT
- random pattern counter -
Is random pattern
counter 07
Ret th d tt
RAND PAT eturns the random pattern RAND PAT
<—09H counter to 9 -

FAN ACTION

(14)

Motor control subroutine
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4.5.11 Input Key Process

{21)
In'put Flow chart Processing, Output
variable remarks variable
@
KEYPROCESS :
KS_Temp ACCY ACCU
<KS_Temp Stores only key input
information into the
general register
ACCU ACCU
(X X XB

Sleeping Timer key input?

Off key input?

Air flow key input?

Random key input?

Head swing key input?

Initial operation?
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(22)
Input i
. Flow chart Processing, OQutput
variable remarks variable
SAPR
INM Resets the Sleeping Timer INM
—00xX xXB set period register
Sleeping Timer mode?
01X XB Sets 1 hr sleeping Timer INM
Sets 1 h the ini
SMF s 1 hras remaining SMF
«—1001B time
INITSASA - ONFC Sets the ON/OFF counter .
—06H value to 6 ONEC
: (24 second operation)
INITTIMER - FSH«00H Clears 4 second counter FSH
FSL<00H FSL
HSH« X X X 0B HSH
HSM<—00H Clears 30 minute counter HSM
HSL<00H HSL
4)
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(23)
Input Processing, Output
. Flow chart
variable remarks variable
Is the remaining time within
30 minutes?
Is the remaining time within
30 minutes to 1 hr?
B IR Sets 2 hrs Sleeping Ti INM
10X XB ets 2 hrs Sleeping Timer
SMF Sets 2 hrs as the remaining SMF
~1011B time
SMF 22 Is the remaining time within
=1010B ? 1 hrto 1.5 hr?
Is the remaining time within
1.5 hr to 2 hrs?
SALD4H : INM
Sets 4 hr Sleeping Timer INM
—~11X XB
SMF Sets 4 hrs as the remaining
SMF
«~1111B time
(22
SME Sets the Normal mode SMF
—0100B
(4)
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(24)
Input Processing, Output
.p Flow chart ssing uted
variable remarks variable
@
WINPR : ) v
t‘{vl!isglg? High air flow mode?
N
WRSCM Sets the low air mode WRSCM
—(0IX XB
WRSCM ;
WRSCM CWRSCM Low — Medium WRSCM
4 0100B Medium — High
FAN ACTION Motor control subroutine
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(25)
Input Flow chart Processing, Qutput
variable remarks variable
RANDOM F RANPR - RANDOM_F
L i\
- < RANDOM F Inverts the random flag RANDOM F
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(26)
Input P i
.p Flow chart rocessing, Output
variable remarks variable
SWING F SWINGPR - SWING_F Inverts the head swing SWING F
—SWING_F flag -
FAN ACTION Motor control subroutine
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(27)
Input Processing, Output
'p Flow chart rocessing P
variable remarks variable
Timer key input processing
TIMPR :
Normal mode?
Sleeping Timer mode?
Sets Timer mode to
) SMF
30 minutes
" \ )
_050%/[&3;/&/ \3/ 30 minutes Timer mode?
N
SMF Sets Timer mode to 1 hr SMF
<0001B
]
:()S()%Al% ? Y 1 hr timer mode?
N SMF
<0011 Sets Timer mode to 2 hr SMF
SMF @2
Sets to Normal mode
«0100B SMF
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4.5.12 Motor Control

(28)

Input
variable

Flow chart

Processing,
remarks

Output
variable

FAN ACTION

ACTION :

RAND _PAT
—09H

WRSCM
=XxI1XXB?

LOWWIND : ACCU

<0110B

RAND_PAT

N ACCU
<0101B

[

Operation mode?

Random mode?

If not random mode, sets 9
as the pattern count value

Low air flow or High air flow
mode?

Low air flow mode?

Stores Low air flow
pattern into the general
register

Is the random pattern

count value 8?7

Is the random pattern count
value 1?

Stores the stop pattern into
the general register

Is the random pattern count
value 67

Is the random pattern count
value 37

Stores the Medium air flow
pattern into the general

register

* Low air flow pattern when
the random pattern count
valueis2,4,5,7,0r9

RAND PAT

ACCU

ACCU

ACCU
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(29)

Input
variable

Flow chart

Processing,
remarks

Output
variable

MIDWIND :

ACCU
<—0101B

ACCU
<0110B

il

ACCU
<0110B

(Medium, Medium random air
flow output)

Stores Medium air flow
pattern into the general
register

Is the random pattern count
value 77

Is the random pattern count
value 3?

Stores the High air flow
pattern into the general
register

Is the random pattern
count value 8?7

Is the random pattern count
value 6?

Stores the Low air flow
pattern into the general
register

Is the random pattern count
value 17

Stores the Low air flow
pattern intc the general
register

* Medium air flow pattern
when the random pattern
count valueis2,4,5,0r9

ACCU

ACCU

ACCU

ACCU
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(30)

Input
variable

Flow chart

Processing,
remarks

Output
variable

HIWIND :

ACCU
«~0011B

ACCU
<~0110B

i

RAND_PAT
=01H ?

ACCU
<0101B

(High, High random air flow
output)

Stores High air flow pattern
into the general register

Is the random pattern count
value 57

Is the random pattern count
value 2?7

Stores the Low air flow
pattern into the general

register

Is the random pattern
count value 77

Is the random pattern count
value 67

Stores the Medium air flow
pattern into the general

register

Is the random pattern
count value 1?

Stores the Medium air flow
pattern into the general
register

* High air flow pattern
when the random pattern
count valueis 3,4,8,0r9

ACCU

ACCU

ACCU

ACCU
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{(31)
Input Processing, Output
. Flow chart .
variable remarks variable
STPOP ACCU Stores the stop pattern into ACCU
«—0111B the general register
: N
OUTPUT: L swine ¥ Head swing ON?
¥ ACCU
1% X XB Sets to head swing OFF mode ACCU
ACCU POC Qutputs the general register
POC
< ACCU contents to the motor control
port
Stop mode?

NOPx 8

RET

Counts 2 us x 8 = 16 us
(time adjustment)

Return
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4.6 SOURCE PROGRAM LIST

80
81
82
83
84
85
86
87
88
88
0
91
92
93
94
95
96
987
98
98
100
101
102
103
104
106
106
107
108
108
110
m
12
113
114
115
116
"7
18
s
120
121
122
123
124
125
126
127
128
128
130
131
132
133
134
135
136
137
138
138
140

0070
0071
0072
0073

0001

0000
0001

0002
0003
0004
0004
0005
0006
0007
0007
0008
0008
000A
000B
000C
000D
000E
000F

0088
0042
0078

oocs

0008
0004
0002
00D1

+ KRR KKK KKK KRR KKK R KKK KRRk

X
ASSEMBLER DEF X
. X
| RRRORKIOROKR KKK KRR KACKIOROK KKK IR KRR IR KKk Kok
POA MEM 0. 70H {PORT A
POB MEM 0. 7T1H 1PORT B
poC MEM. 0. 72H iPORT C
POD MEM 0. 73H {PORT D
LEDPORT MEM 0. O1H {LED OUTPUT TEMPORARY REG.
MSH MEM 0. OOH :2ms_Counter_High_Nibble
MSL MEM 0. O1H i2ms_Counter_Low_Nibble
FSH MEM 0. 02H 148ec_Counter.High_Nibble
FSL MEM 0. 03H 14Sec_Counter.low-Nibble
INM MEM 0. 04H
HSH MEM 0. 04H 130Minutes.Counter_High_Nibble
HSM MEM 0. O5H ;30Minutes_Counter_Mid_Nibble
HSL MEM 0. O6H ;30Minutes_Counter.lLow.Nibble
KS_-Count MEM 0. 07H ‘KeyScan_Counter_REG.
BZ50MS_H  MEM 0. 07H 1BUZZ_50ms_Counter .HIGH_NIBBLE
KS_Temp  MEM 0. 08H :KeyScan_Temporary_REG.
WRSCM MEM 0. 08H ;Wind.Status & KeyScan_Mode REOG.
ACCU MEM 0. 0AH 1 ACCUMULATOR
BZ6OMS_L MEM 0. OBH 1BUZZ_50ms_Counter_LOW_NIBBLE
SMF MEM 0. oCH (Status_Mode
STA MEM 0. ODH ;Status_Flag.REQ.
ONFC MEM 0. OEH 1 SASAT IMER_ON_OFF _PATTERN_REG.
RAND_PAT MEM 0. OFH . RANDOM_PATTERN-REG.
SWING.F FLO KS_Temp. 3 (SWING_FLAG
BUZF FLO HSH. 1 1BUZZ_ON.FLAG
LOCKF  FLG KS_Count.3 1 LOCK.MODE_FLAG
SASA_F FLG SMF.3 1 SASALFLAG
PULSE.F FLG STA 3 1PULSE_FLAG
HZF FLG STA 2 150/60H2_MODE_FLAG
ONF FLG STA 1 1 ON_OFF _MODE_FLAG
RANDOM_F FLG STA. 0  RANDOM_MODE -FLAG

+ JAHOORKROKICK KKK RO KRR KICK KOO EIOR KKK KoK 0K

%
H 4 Sec & 30 Minutes Adjustment X
: ¥
+ KRKRROORIKRICK KKK KRR KOO K KKK KAk Aok 0k
H 50HZ MODE
v SET "HZB0_4secADJ” VALUE ==> 199 (CTH) <-~=—- 200 (C8H) ~~--> 201 (CSH)
; 48ec_Counter SPEED ==> : FAST Standard SLow
B60HZ MODE
; SET "HZ60_.4secADJ” VALUE ==> ! 239 (EFH) <---- 240 (FOH) ~--=> 241 (FIH)

H 48ec_Counter SPEED ==> ' FAST Standard sLow
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58

141

142
143
144
145
148
147
148
148
180
151

162
163
154
165
156
167
168
169
160
161
162
163
164
166
166
167
168
169
170
17

172
173
174
176
176
177
178
178
180
181

182
183
184
186
186
187
188
188
190
181
192
193
194
195
196
197
198
198
200
201
202
203
204

205
206

0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
000A
0008
000C

000D
000E
000F
0¢lo
0011

0012
0013
0014

0015

0018

0017
0018

oooc
0008
000F
0000
0002

0003
0005
0006
0007

074F0
074F0
074F0
074F0
074F0
074F0
074F0
074F0
074F0
074F0
074F0
1CiBC
1CIBF

1C1B1
1C1BC
10031
0803F
0CqoD

10704
1D72F
ID73F

1C1BC

1CtBF

TF711
0Co17

30 Minutes ADJ

¢ SET "Minute_30ADJ" VALUE

H 4Sec_Counter SPEED

448 (1C1H) <--- 460 (1C2) =--=> 4B1(1C3)

HZ50_4secADJH
HZ50_4secADJL
HZ60_4secADJH
HZ60_4secADJL
Minute.30ADJ

Hi DAT
MID DAT
LOW DAT
STP DAT

DAT
DAT
DAT
DAT

00118
01018
0110B
01118

OCH
08H
OFH
00H
02H

FAST Standard SLOW
;60 Hz MODE : 4sec Counter ADJ HIGH
;50 Hz MODE : 4sec Counter ADJ LOW
160 Hz MODE : 4sec Counter ADJ HIGH
160 Hz MODE : 4sec Counter ADJ LOW

130 Minutes Counter ADJ

'FORTC HIGH OUTPUT VALUE
(PORTC MID OUTPUT VALUE
1PORTC LOW QUTPUT VALUE
iPORTC STOP OUTPUT VALUE

+ KACKKIOK KAk KKK KK KKK RACKK KK IR R ARk KICK KKk

+ AKRACKRIOK KKK IOK KKK I KK IR AR IKOIOKK KKK dOK

FAN MAIN PROGI

RAM

X
X
X

+ KKK OROKRICK KKK ORI OIOKKICK KKK AR K

POWER ON DELA

Y

X

+ JKRAR KK IR KIKKICKKACK KKK AR IORKICKKICK K IK KRk XK
iPOWER ON DELAY
;DELAY WAITING FOR STABLE STATU3

NOP
NOP
NOP

NOP
NOP
NOP
NOP
NOP
CALL MS_H_|
CALL FS_H_|

POWER_DELAY:

CALL WAIT.
CALL MS.H_|

L_CLR
L_CLR

2MS
L_CLR

ADD FSL, #01H

SKE FSL, #
BR POWER.

OFH
_DELAY

L INIT MS REG
VINIT FS REG

(DELAY 2MS
(RESET MS REG.
VINC i

i2ms X 15 = 30ms ENDING ?

+ KRR KOk KKK IR KNOR K ICK KKK IR IORK Ak K kKKK kK

POWER ON RESE

T

X

+ KKK KRR KKK IO KKK KKK oKk K
\POWER ON RESET

MoV POA, #
MoV POC. #
MOV POD. #

01008
(AR RY:]
e

SRR KK KKK IR K IR KR IR K KRRk XK

60/680 Hz DEC!

SION

X

BRI KRR IRk KKK IR IR IR K00k K

HZ_INIT:

TEST ZEROCROSS BEGIN WITH "LOW* STATUS

CALL MS_H_L_CLR 1CLR 2ms_COUNTER_REG

CALL FS_H_L_CLR L INKT FS REG.

SKF1 POBO

SKF . MF. POBO SHR 4. #. DF. POBO AND OFH

BR HZ_INIT +"HIGH” STATUS RETEST AGAIN
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207
208

208
210
211
212
213
214
215
216
217
218
218

220
221

222
223
224

226
226
221
228
229
230
231
232
233
234
235
236
237

238
238

241
242

243
244
245
246
247
248
248
250
251
252
263
254
255
266
257
2568
259

261
262

283
264
265
266

0018
001A
00iB

001C
001D
001E
00tF
0020

0021
0022

0023
0024

0025

0026
0027
0028
0028

002A
0028
002¢c

002D
002E
002F
0030
0031

0032

0033

0034

0035
0038

0037

0038

1ET1
ocolse

10030 -

1CIBt
1C1BC
10031
08038
ocoicC

1E711
0C025

160D4
0C026

1400B

10706
1D72F
1D73F
072F1

16042
10078
1D0BO

140086
1D0o8s
10095
1CIBF
1cice

1D0C4

0co37

1DOEB

1CIBF
1c1c2

160D2

1D0F9

HZIN:
SKT1
S8KT
BR
MOV

HZ.WAIT:
CALL
CALL
ADD
SKE
BR

SKT1
8KT
BR
SETI
OR
BR
HZBO:

CLRI
AND

POBO {READ Zerocrossing PULSE tst "HIGH”
. MF. POBO SHR 4. # DF. POBO AND OFH
HZIN {REPEAT READ
FSL. #00H JINITIAL COUNTER_9 VALUE=0
;DELAY 18ms
WAIT_2MS (DELAY 2ms FOR COUNT
MS_H_L_.CLR ;CLR 2ms_Counter.REG
FSL. #01H ;COUNT 1 PER 2ms
FSL. #0SH JCOUNTER_9= 9 ? (Zms X 9 = I8ms )
HZ_WAIT {REPEAT WAIT 2ms
POBO iCHK 9th PULSE
. MF. POBO SHR 4, #. OF. POBO AND OFH
HZ50 19th Pulse =" LOW “. SET 60Hz FLAG
HZF :8th Pulse ="HIGH ", SET B0Hz FLAG
. MF. HZF SHR 4. #. DF. HZF AND OFH
STANDBY 'BRANCH STANDBY MODE
HZF tHZF=0 IN S0Hz

. MF.HZF SHR 4. #. DF. (NOT HZF AND OFH.

+ KKK ICKRAOKK KR KKK ACK K KA KK KKK KKKk K
STANDBY MODE X
+ KRRKICKRACKK AR RIOK KKK KKK K IORK KRR KK KKK

STANDBY : {STANDBY MODE INITIAL OUTPUT PORT
MOV POA. #0110B
MOV POC. #1111B
MOV POD. #11118B
STOP 00018

BRI RICK KKK R IR0 KK KKK AR IR IO K IR KK KK
INITIAL X

KKK IR KK RACK KK K KKK KKK KK KK
SET1 BUZF ‘WHEN “ON” KEY PRESSED. SET BUZZ_ON
OR . MF. BUZF SHR 4. #. DF. BUZF AND OFH
MoV KS.Count. #1000B (SET “LOCK” FLAG & CLR KEYSCAN_COUNTER
MoV BZ50MS_L, #00H SINIT BUZZ_50ms_.COUNTER

NORMAL .MODE_ IN:
CLR2

CALL
CALL

ilst "ON" KEY RETURN HERE

PULSE_F. RANDOM..F ;CLR PULSE_FLAG & RANDOM.FLAG

. MF. PULSE_F SHR 4. #. DF. (NOT (PULSE.F OR RANDOM_F) AND OFH)
KS_Temp, #1000B JRESET SWING_FLAG & KEYSCAN_STATUS.REG.
WRSCM. #01018 CINIT “LOW” Wind & "1st” SCAN MODE
FS_H.L_CLR VINIT 4Sec_Counter

HS.H.M_L_CLR JINIT 30Minutes_Counter

KEYPROCESS RETURN POINT -

NORMAL . INT:

MOV

BR
INITSASA:

MOV
INITTIMER:

CALL

CALL
COMMON:

SETI

OR
RAN_IN:

MoV

SKT1

+"NORMAL MODE” KEYPROCESS RETURN HERE
SMF, #01008B VRESET "STATUS.MODE-REG” =NORMAL MODE
COMMON 18KIP NEXT LINES RESET INSTRUCTION

\"SASA_TIMER” KEYPROCESS RETURN HERE
ONFC. #06H +RESET ON_OFF.PATTERN._COUNTER=9

;" TIMER” KEYPROCESS RETURN HERE
FS.H_L.CLR JRESET 4Sec_COUNTER
HS_H.M_L_CLR ‘RESET 30 Minutes_Counter

JCOMMON RESET |TEM
ONF V8ET ON.OFF_FLAG = ON
- MF. ONF SHR 4, #. DF. ONF AND OFH

1 "RANDOM” KEYPROCESS RETURN HERE

RAND_PAT. #0GH ‘RESET RANDOM_PATTERN = 8
ONF 1CHK OFF MODE
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60

+

1
267
288
268
270
271
272
273
274
275
276
277
278
278
280
281
282
283
284
2856
288
287
288
288
280
291
292
293
294
285
286
297
288
298

1
300
301
302
303
304
308
306
307

1
308
308
310
311
312
313
314
315
316
317
318
318
320
321
322
323
324
326
326
327
328
328
330

0039 1E0D2
003A IDOFA

003B 1C122

003C I1DOtF
003D 18731

003E 0809A

003F 140AC

0040 1E0S!
0041 0C054
0042 1F092
0043 0CO7E

0044 10706

0046 1F042
0048 1D70E

0047 1C14D

0048 1408C

0048 16092

004A 1F042

004B 0C052

004C 14088

0040 tC178B

004E 074F0

004F 10017

0050 1C1B8

0051 0C085

0052 1D0IC
0063 0C050

0064 1D705

1

SKT
MoV

KEY_INT:

. MF. ONF SHR 4, #. DF. ONF AND OFH

RAND_PAT. #0AH

(RESET RANDOM_PATTERN = A

JWIND & SWING KEYPROCESS RETURN HERE

L RICKKKRRARK KKK KACK KKK OROORRKKIR R IR K IR KK

. INIT ACTION X

+ RIRIKICKRIOKRAK KKK KRR IOK KRR KKK KK
CALL ACTION INIT ACTION

. #
SCAN #

: #

SCAN: +PROGRAM LOOP START HERE
MoV LEDPQRT. #1111B VINIT LEDPORT
ST POD. LEDPORT ‘RESET LED OUTPUT PORT-D
LD ACCU. WRSCM 1LOAD WIND REG. FOR CHK
AND ACCU. #11008 JACCU=T1XX (WR)

1SCAN MODE DECI!SION

SKT
BR
SKF
BR

WRSCM, #0001B
LEDSCANZ
WRSCM, #00108
LEDSCAN3

VTEST IF 2nd SCAN-MODE (XXX1=XXJ1, XX11)
:BRANCH 2nd SCAN.MODE (XX10)
(TEST IF 3nd SCAN_MODE (XX0X=XX00, XX01)
!BRANCH 3nd SCAN_MODE (XX11)
JOTHER  1st SCAN.MODE (XX01)

+ICRRRAORKROK IR K KK KACK KK H KKK KSR K KKK KKK

X

1SET 1Ist LEDSCAN OUTPUT PORT.A ACTION
(CHK IF BUZZ ON MODE

. MF. BUZF SHR 4, #. DF. BUZF AND OFH

:SET BUZZER PORT ON "HIGH”

;CALL LEDSCAN1 SUBROUT!NE

:8ET 2nd SCAN.MODE ( WRSCM=XX10 )

'CHK IF BUZZ MODE

. MF.BUZF SHR 4. #. DF. BUZF AND OFH

1BUZZ MODE. KEYSCAN SK!P

:CLR KEYSCAN_STATUS =000

{CALL KEYSCAN SUBROUTINE

!RETURN HERE

{TIME DELAY ADJ

LEDSCANI  KEYSCAN)
+ KAKKIKROK K AR ACK R AR KKK KKK IO KA KICK KK
JLEDSCAN! :

MoV POA, #01108B

SKF 1 BUZF

SKF

MoV POA, #1110B

CALL. LEDI

AND WRSCM. #11008

OR WRSCM. #00108B

SKF1 BUZF

SKF

BR COUNTI_I
{KEYSCAN'Y :

AND KS_Temp, #1000B

CALL KEYSCAN
'RETURN

NOP
JRETURN SKiP

MoV MSL, #07H
COUNT_ADJ:

CALL MSADJ

BR COUNT
COUNTI_1:

MoV MSL. #OCH

BR COUNT_ADJ

RRKICICRICRRRRR RIS IOR KRR IORRKR R K

LEDSCAN2

KEYSCAN2

X

L XORKKICKRIOKRRIKICK KKK ACK KRR KKK IR KKK A0k KK KOk KK

LEDSCAN2
MoV

POA, #01018B

\8ET 2st LEDSCAN OUTPUT PORT.A ACTION
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331

332
333
334
335
336
337
338
339

340
341

342
343
344
345
346
347
348
348
350
361

352
353
354
356
366
357
358
359
360
361

362
363
364
366

387
368
369
370
371

372
373
374
375
376
377
378

378
380
381
382
383
384
385
386

387

388
388
380
391

0056
0066

0067

0068

0088

005A
005B

006C

005D

Q05E

005F

0060

0061

0062
0083
0064

0065
0066

0087
0068
0068
006A

0068

006C
006D

00BE
006F
0070

0071
0072

0073

0074

0075

0076

0077

0078
0078

1F042
10700

1C16A

1408C

16083

1F042
0Co052

1F087

0co87

ic178

0C082

10084

0Co71

1F087
0C065
10070

100186
0C050

0871A
140AE
080A0
0CO8E

10013

1cigs
0C071

16078
10018
0C050

1F078
0CO7A

10071

09076

0Co7C

16078

18042

10013
0C050

SKF1 BUZF iCHK |F BUZZ ON MODE

SKF . MF. BUZF SHR 4. #. DF. BUZF AND OFH

MOV POA. #1101B (SET BUZZER PORT ON "HIGH”

CALL LED2 {CALL LEDSCAN2 SUBROUTINE

AND WRSCM. #11008 1SET 3nd SCAN_MODE ( WRSCM=XXI1 )

OR WRSCM. #00118

SKF 1 BUZF JCHK IF BUZZ MODE

SKF . MF. BUZF SHR 4. #. DF. BUZF AND OFH

BR COUNT1_1 1BUZZ MODE, KEYSCAN SKIP
(KEYSCANZ:

SKF KS_Temp. #01118 1 18T KeyScan_Temporary=000 ?

BR Multi.Key.CHK 1 18T KeyScan_Temporary=NOT ZERO

CALL KEYSCAN ;CALL 2nd KEYSCAN SUBROUTINE
'RETURN

BR KEY.RELEASE iist & 2nd BOTH NO KEY PRESS===)> RELEASE
'RETURN SKIP

ADD KS_Temp. #0100B 1ADJ 2ND KeyScan._Temporary=1XX

BR KEY_EFFECT_CHK :2nd KEYSCAN TAKE EFFECT

KEY_RELEASE:

SKF KS_Temp, #0111B (KEYSCAN_TEMP EMPTY CHK
BR KYRL VNOT EMPTY
MOV KS_.Count. #00008 ‘NON KEY PRESS | RELEASE |

KYRL: MOV MSL., #06H :
BR COUNT_ADJ

Multi_Key_CHK:

LD ACCU. POB (LOAD 2nd KEYSCAN STATUS
AND ACCU, #11108B ‘MASK 1110
SKE ACCU. #00008 1CHK 2nd KEYSCAN=0 ?
BR ERRKY 12nd KEYSCAN <> 0 ===> Multi KEY PERSS
' (ERROR KEY)
MOV MSL, #03H 12ms COUNTER ADJ
CALL MSADJ
BR KEY_EFFECT_CHK i 1st KEYSCAN TAKE EFFECT
ERRKY:
SETI LOCKF (ERROR KEY LOCK
OR . MF. LOCKF SHR 4, #. DF. LOCKF AND OFH
MOV MSL. #09H
B8R COUNT_ADJ
+ XAKEK IR K KKK KK KKK IR KAk KK
. KEY_EFFECT_CHK X

+ XI0RRICKR KK KKK KAKRIK KKK KRR IR RIORK KKK AKX
KEY_EFFECT..CHK:

SKF1 LOCKF (CHK |F KEY LOCK MODE ?
SKF . MF. LOCKF SHR 4. #. DF. LOCKF AND OFH

BR COUNT2.1 JKEY LOCK. BRANCH OUT
ADD KS_Count. #O1H \KEY_SCAN_COUNTER + 1
SKE KS_Count, #06H KEY_SCAN_COUNTER = 6 7
BR COUNT2.2 1KEY_SCAN_COUNTER < 6. BRANCH OUT
SETI LOCKF 1LOCK KEY COUNT

OR . MF. LOCKF SHR 4, #. DF. LOCKF AND OFH

SETI BUZF +SET BUZZ_ON MODE

OR - MF.BUZF SHR 4, #. DF. BUZF AND OFH

MOV MSL. #03H i2ms ADJ

BR COUNT_ADJ
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62

392
3893

396
396
387
398
399
400
401
402
403
404
405
406

407
408
408
410
411
412
413
414
415
416
417
418
419
420

421

431
432
433
434
435
436
437
438
438
440
441
442

443
444
445
4486
447
448
449
450
451
452
453

007A
0078

007C
007D

007E

007F
0080

0081

0082
0083

0084

0085

00886

0087

0088
0088
008A

0088

008C

008D
008E

008F
0080

0091
0082
0083
0084

0085
0086
0097

10016
0C050

10014
0C050

10703

1F042
10708

1C1865

1408C
16091

0cos2

1F042

14707

0BoC4

1FOD1
0coes
0COAA

1Ctg0

0COAC

10031
12020

1EOD4
0C085

0BO2F
08030
OCOAE
0C08s

0B02C
09038
OCOAE

COUNT2_1:
MOV
BR

COUNT2.2:
MoV
BR

MSL. #06H
COUNT.ADJ

MSL. #04H
COUNT_ADJ

12ms ADJ

+ KRR KKICKKACK KKK KOO ICKRORK XK IORK K

LEDSCAN3

X

+XKBRKARORIICK KK KACK KRR R KKK KK XX

:SET 3rd LEDSCAN OUTPUT PORT_A ACTION
(CHK IF BUZZ ON MODE

. MF. BUZF SHR 4, #. DF. BUZF AND OFH

(SET BUZZER PORT ON "HiGH"

iCALL 3rd LEDSCAN SUBROUTINE

JSET NEXT SCAN.MODE TO Ist
L (XXon

X

{COUNT 4 Sec ONLY

:CHK BUZZ.ON MODE 7

. MF. BUZF SHR 4, #. DF. BUZF AND OFH

1BUZZ_ON MODE MIDDLE POINT SET

. MF. POA3 SHR 4. #.DF. (NOT POA3 AND OFH)

(SET BUZZ="LOW" (2ND)

:NORMAL MODE ?
‘NORMAL RANDOM MODE 7

. MF. RANDOM_F SHR 4. #. DF. RANDOM_F AND OFH

1TIMER COUNTER MODE
:NORMAL MODE ONLY. SKIP TO COUNT WAIT

‘READ 50/60 Hz Puylse

INON HZ PULSE SKIP TO COUNT WAIT

J4SECH!

'CHK 50/60 Hz MODE

VHZF=0 BRANCH 50Hz CHK

‘CHK 60 pulse X 4 = 240 7

1< 4Sec NOTHING TO DO

1= 4Sec, BRANCH TO TIMER CHK

(CHK 60 putse % 4 = 200 ?

LEDSCAN3:
MoV POA, #00118
SKF1 BUZF
SKF
MoV POA, #1011B
CALL LED3
AND WRSCM. #11008B
OR WRSCM. #00018B
BR COUNTI1
R ieeeetetiotest st e s stiotss e vesectsrty
COUNT
+ RACKKICK A KKK XK K O KKK KKK KKK XK KRR K
COUNT:
SKF1 BUZF
SKF
CLRI1 POA3
AND
SKNE SMF, #01008B
SKF1 RANDOM_F
SKF
BR PULSE
BR COUNT_WAITADJ1
PULSE_COUNT
PULSE:
CALL PULSE_COUNT
{RETURN
BR COUNT_WAITADJ2
‘RETURN SKIP
ADD FSL. #01H
ADDC FSH, #00H
FS 4sec Ending CHK
SKT1 HZF
SKT . MF. HZF SHR 4, #. DF. HZF AND OFH
BR HZ50CHK
1 80HZCHK
SKNE FSH. #H260_4secADJH
SKE FSL. $HZB0_4secADJL
BR COUNT_WAITADJ3
BR FSLINIT
HZBO0CHK :
SKNE FSH, #HZ50..4s8cADJH
SKE FSL. #HZ50.4secADJL
BR COUNT_WAITADJ3

1< 4 Sec NOTHING TO DO
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454
455
456
457
458
458
480
461
462
463
464
485
4686
467
468
488
470
471

472
473
414
478
476
471
478
419
480
481
482
483
484
485
486
487
488
489
490
481

492
493
484
495
486
487
498
439
600
601

502
603
504
505
506
507
508
608
510
511

512
513
614
616
516
517
618
518

0098

0088
008A

0098
008C

008D
00SE
008F

00A0
00A1
00A2
00A3
00A4

00A5

0046
00AT
00A8
0048

00AA
00AB

00AC
00AD

O0AE

QCAF
0080

008!

00B2

074F0

1C1BF
074F0

0B0C4
0CoBI1

10061
12050
12040

1F041
0805C
0C0A4
08062
ocos2

1cice

110C1
1E0C7
0co83
0coze

1D01F
OCOAF

1DOIE
OCOAF

1D01B

1ciB8
0C0DB

1cnc

0CoB3

NOP i2ms.Counter ADJ

H 4ms Ending

FSLINIT:
CALL FS_H.L_.CLR .4 Sec Ending RESET 4 Sec_Countar=0
NOP ;2ms-Counter ADJ

Kok Kk Ik ko R kIck ok ik ilok kR ok ok

TIMER X

» RkkkckoRkkkokickkk ok kR ok ok ok k Iokkkckkk
SKNE SMF, #01008 +NORMAL RANDOM MODE?
BR SASACHKADJ1 NORMAL RANDOM MODE

14Sec X 450 =1800sec
ADD HSL, #O1H 130 MIN+! (TIMER. SASA TIMER MODE
ADDC HSM. 800H
ADDC HSH. #0OH

HS 30 minutes Ending CHK

118008ec/4=450, (1C2H) =450

SKF HSH, #01H (CHK 30 Minutes HIGH BIT (XXX0)
SKE HSM. #0CH
BR H2 'NOT YET 30 minutes SKIP TO SASACHK
SKE HSL, #inute-30ADJ
H2: BR SASACHKADJ2 ‘NOT YET 30 minutes SKIP TO SASACHK

30_Minutes Ending

. 130 Minutes ENDING
CALL HS-H-M_L_CLR 130 minutes REG(HS) RESEET

H STATUS ENDING CHK

. JCHECK SMF=END ?

sUB SMF, #O1H 1 SMF=SMF-1

SKT SMF, #O111B :CHK ENDING

BR SASACHK 1SMF NOT yet = 0
BR STANDBY 1 SMF=0

| COUNT WAIT ADJ

; < 4sec COME HERE . NOTHING TO DO

COUNT._WAITADJY: i2ms-Cunter ADJ
MOV MSL, HOFH H
BR WAIT_ADJ

COUNT_WAITADJ2:
MOV MSL, #OEH

BR WAIT_ADJ
COUNT.WAITADJS:

MOV MSL. #OBH
WAIT_ADJ:

CALL MSADJ

BR COUNT_WAIT

SASACHK WAIT ADJ

. :TIMER COUNTER MODE , <30 minutes
SASACHKADJI : ‘2ms_Cunter ADJ

CALL ADJE
SASACHKADJ2:
BR SASACHK

+ KRR IR IR KKK KKK X KKK IR KR KKK KIORRICK KK
H SASA CHK X
+RIKRICKRIOK K AICK KK R KKK K IORRNKROK K ICKKRKKOK
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64

621
522

523
524
525
526
527
628
528
630
531
632
533

534
535
636
537
538

540
541
542
643
544
545
546
547
648
549
550
551

552
653
6654
655
566
667
558

660
561
562
663
664
565
566
567
568
569
570
871
672
673
674
575
676
577
678
579
580
581
582
583
584

0083
00B4

0085

0086
00B7

0088

0088
00BA

00BB

00BC
00BD

00BE

00BF
00Co

00C1
oocz
00C3
00c4

00Cs
00Cs

00c7

00cs

00C9
00CA

00CB
00CcC
00CD

00CE
00CF
00D0

1E0C8
0C0D3

110E1

080EO
0CoD4

15002

080CA
150AF

1E044

110A4
1E048

110AB

1E0D2
0cocs

1D0E3
0BOAC
1DOES
0CcoD4

080A0
0BOA1

1DOE3

0BOAZ

1DOES
0BOA3

1DOES
090A4
0BOAS

1DOEC
090AB
0BOA7

SASACHK:
SKT1 SASA_F 1SASA MODE 7
SKT . MF. SASA_F SHR 4. #. DF, SASA_F AND OFH
BR NON_SASA iNOT SASA MODE BRANCH TO RANDOM CHK

SuB ONFC. #01H

SKE ONFC. #00H
BR RANDOM

SASA PATTERN ENDING

NOT1 ONF

1 SASA_ON_OFF _PATYERN.COUNTER - 1

I SASA_ON_OFF_PATTERN_COUNTER = 0 ?

1 SASA_ON..OFF_PATTERN_COUNTER <>0

1BRANCH RANDOM CHK

JRESET SASALPATTERN_COUNTER

: INVERT SASA_ON_OFF_FLAG

XOR . MF. ONF SHR 4. #. DF. ONF AND OFH

; PATTERN OFFSET

LD ACCU. SMF
XOR ACCU. #1111B

1SASA OFFSET DECISION

iXOR SMF TO ACCU FOR SASA OFFSET

(OFFSET 4H. 2H. 1H

SKT INM. 01008 P XIXX=01XX (1H), 11XX (4H) SKIP
JOFFSET2H:

sus ACCU, #0100B (OFFSET SASA 2H VALUE

SKT INM, #1000B8 JIXXX=10XX (2H). 11XX (4H) SKiP
GOFFSETIH:

SuB ACCU. #0110B {OFFSET SASA IH VALUE
(OFFSET4H: 'NON OFFSET
1ON_OFF _CHK:

8KTI1 ONF ;SASA ON MODE ?

SKT . MF. ONF SHR 4. #. DF. ONF AND OFH

BR OFFACT {SASA OFF MODE

; SASA_ON_PATTERN RESET

JONACT:
MOV ONFC. #03H
SKNE ACCU, #00008
MOV ONFC, #06H
BR RANDOM
. SASA_OFF_PATTERN RESET
QFFACT:
SKE ACCU, #0000B
SKNE ACCU. #0001B
(LD3:
MOV ONFC. #03H
SKNE ACCU, #0010B
:LD6:
MoV ONFC. #06H
SKNE ACCU, #0011B
(LDg:
MOV ONFC, #09H
SKE ACCU. #01008B
SKNE ACCU, #0101B
LDi12:
MOV ONFC. #0CH
SKE ACCU, #01108
SKNE ACCU. #0111B
iLD16:

(LOAD SASA ON 0.6H =-~~> 4H = 12 Sec
.SASA ON 0. 5H MODE ?

JLOAD SASA ON 0. 5H = 24 Sec
1OFF MODE

OH ~-- 1H MODE ?
1LOAD 12 SEC

1SASA_T IMER..ON..OFF _PATTERN_COUNTER=3

. 1H -~= 1.5H MODE ?

1 SASA_T IMER_ON_OFF_PATTERN_COUNTER=6
1. 6H —--- 2H MODE ?

!LOAD 36 SEC

+SASA_T IMER.ON.OFF _PATTERN_COUNTER=9
¢ 2H --~ 3H MODE 7

:LOAD 48 SEC
+8ASA_TIMER_ON.-OFF _PATTERN.COUNTER=12
. 3H --- 4H MODE ?

1LOAD 80 SEC
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585

586 00D2 0COD4

587
588
589
6590
581
582
1
593
594
1
695
1
586
697
598
599
600
601
602
603
604
605
606
607
608
608
610
611
612
613
614
615
616
617
618
618
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
837
638
639
640
641
642
643
644
645
646
647
648

0oD!

0003

0004

00D5
00D6

0007

0008
00DsS

00DA

00DB
oopc
000D

000E
00DF

00EQ
00E1

00E2
00E3

00E4
00ES

00E®
00E7

OO0E8
00ES

00EA
00EB

1DOEF

160D2

1FOD1

1E0D2
0CODA

110F1

0BOFO
1DOF8

1c122

1C18A
0C03C
0CODE

0808A
140A7

080AG
O0COFA

OBOA?
0C10D

0BOAl
0CI0E

0BOA2
0Cti16

0BOA3
oct17

0B0AO
oclig

MoV
BR

ONFC, #OFH
RANDOM

1 SASA_TIMER.ON.OFF _PATTERN.COUNTER=15

+ KKK KA K IR K KKK KK ORIk KRR KICK KK
: RANDOM CHK
+ JORRRKK KKK K IR KRR OOKICK AR KRR KRR KOk

NON_SASA:
SET1
OR

RANDOM:
SKF1
SKF
SKTI
SKT
B8R

ONF

L3

(EVERY NON.SASA MODE. SET ONF=I

. MF. ONF SHR 4. #. DF. ONF AND OFH

RANDOM.F

;CHK RANDOM MODE 7

. MF. RANDOM_F SHR 4, #. DF. RANDOM_F AND OFH

ONF

JCHK SASA_OFF MODE ?

. MF. ONF SHR 4. #. DF. ONF AND OFH

END_RANDOM

RANDOM MODE PROCESS

suB

SKNE
MoV

END_RANDOM:

RAND_PAT. #01H

RAND_PAT. #00H
RAND_PAT. #08H

1 NON_RANDOM & SASA_OFF
;BRANCH OUT RANDOM_MODE

(RANDOM_PATTERM - | (RAND_PAT-1)

1 RANDOM_PATTERM ENDING ? (RAND_PAT=0 7)
ENDING! RESET RANDOM_PATTERM = 8
1 NOT ENDING BRANCH TO NEXT ACTION

§ KRRRIKAKRKICK KKK KA R KKK KKK RK KKK KK Kok K
OUTPUT ACTION
+RRRKIOKA KX KR KRR KRR RICK KOOI K H KKK KKK

;OUTPUT.ACTION:
CALL

ACTION

X

'MAKE ACTION AFTER EVERY 4 SEC ENDING

+ RRKKKOKK KR KKK KR IOKKAOIK RO KKK IK KK
COUNT WAIT TO 2ms
+ JRKKACK IR AR IOK KRR KKK 30K K 30K IR K IR KOOI KK

COUNT_WAIT:
CALL
BR
BR

BUZZ.WAIT.2MS

SCAN
KEYPROCESS

X

{EVERY CHK ACTION OK, WAITING TO 2ms
;D0 12Bus BUZZ WORKING

'BUZZER_ON_MODE < 50ms REPEAT SCAN
'BUZZER_-ON_MODE = 50ms GOTO KEYPROCESS

1 KAk KKK KKK IR ICKKACK KA K KKK KKK RO K KKK
. KEYPROCESS
+ KKK AOK R XOKK A0k KAk K KR ICKX KK IR KK IR IO K

KEYPROCESS
LD
AND

ACCU, KS_Temp

ACCU. #0111B

' KEY STATUS DECISION

SKNE ACCU. #0110B
BR SAPR
SKNE ACCU. #01118B
BR CUTPR
SKNE ACCU. #0001B
BR WINPR
SKNE ACCU. #0010B
BR RANPR
SKNE ACCU. #0011B
BR SWINGPR
SKNE ACCU. #00008B
BR STANDPR

: TIMER  KEY PROCESS

X

;LOAD KEYSCAN TEMPORARY VALUE
TMASK

. SASA KEY ?

CUT KEY 7

© WIND KEY ?

RANDOM KEY ?

. SWING KEY 7

STNDBY KEY ?

65



CHAPTER 4 CONTROL PROGRAM

66

649
650
651

652
653
664

656
657
658
659
660
681

663
664
€65
666
667

668
870
671
672
873
674
675
876
677
678
679
680

681
682

684
685
886
687
688
688
630
691
682
683
684
695
686

698
698
700
701
702
703
704
705
708
707
708
708
710
11
712
713

00EC

00ED
00EE

00EF
00F0

00F1
00F2

QOF3

00F4
Q0F&

00F6
00F7

00F8
00F8

O0FA

00FB
00FC

O0FD
OCFE
O0OFF

0100
0101
Q102

0103

0104
0105
0106

0107
0108
0108

010A
0108
010C

010D

080C4

1FOC8
0COF8

0BOCO
0COF4

0BOC!
0COF8

0C032

1DOCI
0C035

1D0C3
0C035%

1D0Co
0C03%

14043

1EOC8
0CI10A

080cs
0BOCS
0C104

090CA
0BOCB
0C107?

0C032

16048
100CB
0C034

1604C
1DOCF
0C034

16044
100C9
0C034

0C0286

ITIMPR:
SKE SMF, #0100B TNORMAL MODE ?
SKF1 SASA_F JSASA MODE 7
SKF . MF. SASA_F SHR 4, #. DF. SASA_F AND OFH
BR TIMADJ3 iNORMAL/SASA ==> 0. 5H
i TIMADY:
SKNE SMF. #0000B 0. BH MODE?
BR TIMADJ! 10.5H ==> 1H
SKNE SMF, #0001B T 1H MODE 7
BR TIMADJ2 VIH == 2H
P TIMADJO:
BR NORMAL - INT 102H ==> NORMAL
TIMADJI:
MOV SMF, #00018 ;0. 8H ==> 01H
BR INITTIMER
TIMADJZ:
MOV SMF, #0011B JO1H ==> 02H
BR INITTIMER
TIMADJS:
MoV SMF, #00008 TNORMAL/SASA ==)> 0. 6H
BR INITTIMER
SASA KEY PROCESS
SAPR:
AND {NM, 800118 VINIT INM REG
SKTI SASA_F 1 SASA MODE 7
SKT . MF. SASA_LF SHR 4, #. DF. SASALF AND OFH
BR SAADJO 'NORMAL/TIMER ==> OIH
:SASA MODE ADJ
SKE SMF. #1000B JOIH ==> 02H
SKNE SMF. #10018
BR SALD2H
SKE SMF, #10108B 102H ==> 04H
SKNE SMF. #10118B
BR SALDAR
BR NORMAL . INT :04H ==)> NORMAL MODE
SALD2H:
OR INM. #10008B
MOV SMF. #10118B J01H ==> 02H
BR INITSASA
SALD4H:
OR INM, #1100B
MoV SMF. #1111B ;02H ==> 04H
BR INITSASA
SAADJO:
OR INM. 801008
MOV SMF, #10018B ;NORMAL/TIMER ==> OlH
B8R INITSASA
CuT KEY PROCESS
CUTPR:
BR STANDBY
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T14
716
716
i
78
718
720
721
122
723
7124
126
728
727
728
729
130
131

133
734
135
736
737
738

738
740
141
742
743
744
746
148
147
748
748
750
751

752
763
754
766
756
157
758
768
760
761

762
763
764
765
766
167

768
769
770

m
172
173
174
178
176

010E
010F
el10
[ARN
0112

0113
0114

0115
o116

017
[ RF]

0118

Ol1A
01iB
otic
[ARTY
0l1E
O11F
0120
0121

0122
0123

0124
0125

0126

1£08C
0c113
14083
16094
0C038

10094
0Cco38

16001
0C038

15088
0Co38

0cozd

074F0
074F0
074F0
074F0
074F0
074F0
074F0
070E0

1EQD2
0Ct46

1EOD1
1DOF9

1E084

‘WR=11 7

TWR=11 ==> 01

1 INVERT RANDOM.F ?

. MF. RANDOM_F SHR 4. #. DF. RANDOM_F AND OFH

1 INVERT SWING FLAG

: WIND KEY PROCESS
WINPR:
SKT WRSCM. #11008B
B8R WRADJ
AND WRSCM. #0011B
OR WRSCM. #01008B
BR KEY- INT
WRADJ
ADD WRSCM. #01008B
BR KEY. INT
RANDOM KEY PROCESS
RANPR:
NOTI RANDOM..F
XOR
BR RAN_IN
} SWING  KEY PROCESS
SWINGPR:
NOT! SWING.F
XOR . MF. SWING.F SHR 4. #. DF. SWING_F AND OFH
BR KEY. INT
STANDBY KEY PROCESS
STANDPR:

BR

NORMAL _MODE.. IN

(st "ON” KEY PROCESS

» ok ok IckXRk Rk Rk ko oKk ook IORK KRk Kook K
. PROGRAM ADJ
+ AR RACKRICKKCKR MoK KKK ACK KK AORK IR KA KRR KKK

ADJS: Nop
NOP
ADJB: NOP
NOP
NOP
NOP
NOP
RET

(8l
n
2
v 6
(4]
£31
2]
[

X

;2ms-Cunter ADJ

+ FAKRACK XA R AR IO IR KRR KKK RK KRR KXok Ik KORR K

CALL SUBROUTINE HERE
+ 0K AOK AR KK KK KKK K K AORICKKAOR K AKX KRR IR KK
+ JOOKF K AR KKK ICK KKK K 30K 0K MK KK Y KK ORRK K

. ACTION

SUBROUT INE

+171

X

X

3 KRR KICK KoK SRk ORI OK K HORERK

ACTION:
SKT1
SKT
BR

SKT1
SKT
MOV

ONF ‘ON ACTION ?
. MF.ONF SHR 4. #. DF. ONF AND OFH
STPOP {OFF ACTION
RANDOM_F (RANDOM 7

. MF. RANDOM_F SHR 4, #. DF. RANDOM_F AND OFH

RAND_PAT, #08H

: RANDOM WIND CHK

- RANDOM_WIND_MODE DECISION

SKT

WRSCM, #01008

'NORMAL WIND MODE SET

CXIXX=01XX 1IXX SKIP
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777 0127 0C132 BR MIDWIND ;10XX  MID_WIND MODE
778 0128 1F088 SKF WRSCM. #10008 JOXXX=01XX, 00XX SKIP
779 0128 0C13C BR HIWIND J1IXX HI_WIND_MODE
780 B RANDOM LOW WIND MODE --w=—-—=s-com=me=
781 (LOWWIND:
782 012A 1DOAS MOV ACCU, #LOW VINTT QUTPUT PORT=X110
783 .
784 012B 090F8 SKE RAND_PAT, #08H {RAND_PAT=8
785 012C 0BOF! SKNE RAND_PAT. #01H +RAND_PAT=1
786 012D 1DOA7 MOV ACCU, #STP {SET QUTPUT PORT=X111
187
788 :
788 012E 080F6 SKE RAND_PAT, #06H +RAND_PAT=6
790 012F OBOF3 SKNE RAND_PAT, #03H :RAND_PAT=3
791 0130 1DOAS MOV ACCU. #MiD (SET OUTPUT PORT=X101
782 0131 0C147 BR OUTPUT 'RAND_PAT=2,4.6. 7. 9
793
84 : RANDOM MID WIND MODE ~-----w-—smee——me
795 MIDWIND:
796 0132 1D0AS MOV ACCU. #MID L INIT OUTPUT PORT=X101
797 :
788 0133 090F7 SKE RAND_PAT, #07TH {RAND_PAT=7
799 0134 0BOF3 SKNE RAND_PAT. #03H {RAND.PAT=3
800 0135 1D0A3 MOV ACCU. #HI (SET OUTPUT PORT=XO0t1
801
802 0136 080F8 SKE RAND_PAT, #08H {RAND_PAT=8
803 0137 OBOF6 SKNE RAND..PAT, #O6H +RAND_PAT=6
804 0138 1D0A6 MOV ACCU. HLOW 18ET OUTPUT PORT=X110
805 :
806 0139 0BOF1 SKNE RAND_PAT. #01H ‘RAND_PAT=1
807 013A 1D0AS MOV ACCU. #LOW 1SET OUTPUT PORT=X110
808 013B 0C147 B8R ouTPUT (RAND_PAT=2.4.6. 9
809 . RANDOM H! WIND MODE
810 HIWIND:
811 013C 1D0A3 MOV ACCU, #HI {SET QUTPUT PORT=X011
812
813 013D 090F5 SKE RAND_PAT. #05H :RAND._PAT=5
814 013E 0BOF2 SKNE RAND_PAT. #02H {RAND_PAT=2
816 OI13F 1D0AS MoV ACCU. HLOW (SET OUTPUT PORT=X110
816
817 0140 090F7 SKE RAND..PAT, #07H {RAND_PAT=7
818 0141 0BOF6 SKNE RAND_PAT, #06H {RAND_PAT=6
818 0142 1DOAS MOV ACCU. #MID 1SET OUTPUT PORT=X101
820
821 0143 0BOFI SKNE RAND_PAT. #01H {RAND.PAT=1
822 0144 1DOAS MOV ACCU. BMID *SET OUTPUT PORT=X101
823 0145 0C147 BR OUTPUT ‘RAND_PAT=3. 4,8. 9
824 :
826 STPOP:
826 0146 1DOA7 MoV ACCU, HSTP {SET OUTPUT PORT=X111
827 :
828 OUTPUT:
828 1 SKF1 SWING_F 1CHK SWING MODE ?
+ 1 0147 1F088 1 SKF . MF. SWING.F SHR 4. #. DF. SWING_F AND OFH
830 0148 160A8 OR ACCU. #10008 1SET SWING OFF
831 0149 18724 sT POC. ACCU JQUTPUT TO ACTION PORT (POC)
832 1 SKF1 ONF 1OFF ACTION 7
+ 1 014A 1FOD2 1t SKF . MF. ONF SHR 4, #. DF. ONF AND OFH
833 0148 070€E0 RET
834 014C 0OCH1A BR ADJ8
835 RRRKICKK IO KIORK KKK AR IR IR KKK K ACK KKK
836 : LEDSCAN st X
837 + KKK AR KAR KKK KKK KRR KK KRR KKK KK KK
838 LEDI:
838 .
840 ! SKF1 RANDOM_F 1CHK RANDOM MODE ?

+ I 014D FODY 1 SKF . MF. RANDOM_F SHR 4. #. DF. RANDOM_F AND OFH
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841

842
843
844
845
846

847
848
848
850
861
852
863
854
8565
856
867
858
859
880
861
862
863
864
865

866
867
868
869
870
871
872
873
874
876
876
877
878
879
880
881

882
883
884

886
886
887
888
889
890
891
892
893
894
885
896
887
898
889
900
901
902
903
904

014

014F
0150

0151
0152

0163
0154
0165
0168

0157
01568
01568

01BA
0158

016C
018D

018E
016F
0160
0181t

oi62
0163
0164

0165
0166

0167
0168

0168
016A
0168
018C

016D
018E
018F

0170

017t

0172
0173

0174

1401E

0BOAC
14010

1FOC8
0C167

080c2
0BOC3
0C172
0C174

1EOCC
0C17A
0C170

0BOA8
1401D

1E0C8
ocie2

090CA
osocs
0c170
0C176

0890C}
0C178
0c172

0B0A4
14010

1E0C8
0c16D

0g80cs
0BOCY
0C170
0C176

080Co
0C178
oci172

14017

0C174

1401B
0C174

18731

SKNE
AND

SKF1
SKF
BR

SKE
SKNE
BR
BR

X2:
SKT
BR
BR

LEDPORT, #11108 ;RANDOM LED ON

ACCU, #1100B (CHK HI_WIND MODE
LEDPORT, #11018 1SCAN! HI_WIND LED ON

SASA_F ;CHK SASA MODE

. MF. SASA_F SHR 4, #. DF. SASA_F AND OFH

X2 1BR SASA CHK

SMF, #0010B (CHK TIMER 2H MODE ?
SMF, #00118B

L (SCANI TIMER 2H LED ON
TIMOUT (NO TIMER . RETURN

SMF. #1100B 1CHK SASA 4H MODE (11XX)
sSbJ1 1NO SASA, RETURN

TH 1SCAN1 SASA 4H LED ON

LRk kckk ook ckkokkck ok ok ook ook
; LEDSCAN 2nd X
+ KAKKACKKACK RO KK KR KK KKK Ik Rk Kok ok Kok X

LED2:
SKNE
AND
(TIMLED2:
SKT1
SKT
BR

SKE
SKNE
BR
BR

ya:
SKE
BR
BR

ACCU, #1000B 1CHK MID_WIND MODE
LEDPORT, #11018B JSCAN! MID_WIND LED ON

SASA_F iCHK SASA MODE

. MF. SASA_F SHR 4. #. DF. SASA_F AND OFH

Y2 :BR TIMER MODE

SMF, #1010B {CHK SASA 2H MODE

SMF. #1011B

TH 1SCAN2 SASA 2H LED ON
SDJS :NO SASA. RETURN

SMF. #0001B ;CHK TIMER 1H MODE
SDJS 'NO TIMER . RETURN

L 1SCAN2 TIMER IH LED ON

3 KKK KRRk KACK KK AR KKK KKK HRRR KK
LEDSCAN 3rd X
+ KRR ICKXRKRICK KKK RICKRICK K ORKIORICK KKK KKK

LED3:
SKNE ACCU. #01008B JCHK LOW_WIND MODE
AND LEDPORT, #1101B JSCAN] LOW_WIND LED ON
(TIMLED3:
SKT1 SASA_F JCHK SASA MODE ?
SKT . MF. SASA_F SHR 4, #. DF. SASA_F AND OFH
BR 22 {BR TIMER MODE
SKE SMF. #1000B {CHK SASA 1H MODE 7
SKNE SMF, #1001B
BR TH ;SCAN2 SASA 1H LED ON
BR SDJS ‘NO SASA , RETURN
22
SKE SMF, #0000B ICHK TIMER 0. 5H MODE
BR sDJS 'NO TIMER. RETURN
BR L 1SCAN3 TIMER 0. 5H LED ON
TH:
AND LEDPORT, #0111B (LED TIME OUTPUT HI BIT
BR TIMOUT
TL:
AND LEDPORT. #10118 (LED TIME QUTPUT LOW BIT
BR TIMOUT
TIMOUT:
ST POD, LEDPORT (LED OUTPUT TO POC
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905 0175 070E0 RET

9086

907 : 8bJ

908 '

909 0176 074F0 8DJ5:  NOP

910 0177 074F0 NOP

811 0178 074F0 NOP

912 0178 074F0 NOP

913 017A 0C174 8DJI: BR TiMOUT

814 i

915

916 : KEYSCAN [+9] -

917 .

918 KEYSCAN:

919 0178 08714 LD ACCU, POB 1LOAD KEY PORT (P08)

920 017C 140AE AND ACCU, #1110B TMASK KEY=XXX0 (SKIP ZERO CROSSING)

921 ;

922 017D OBOAO SKNE ACCU, #00008B TKEY=000X 7

923 017E 0C188 BR NON.KEY

924 017F 0BOA2 SKNE ACCU. #00108B JKEY=001X 7

925 0180 0C18A BR WIND_T IMER_KEY

926 0181 0BOA4 SKNE ACCU. #0100B JKEY=010X 7

927 0182 0C18C BR RANDOM_SASA_KEY

928 0183 0BOAS8 SKNE ACCU, #1000B (KEY=100X 7

929 0184 0CI8E BR SWING.CUT_KEY

930

931 | MULKY

932 :

933 TMULKY:

934 1 SETI LOCKF 'MULT! PRESS ERROR KEY (LOCK)
1 0185 16078 OR . MF. LOCKF SHR 4. #. DF. LOCKF AND OFH

936 0186 16084 OR KS_Temp, #01008

936 0187 070E0 RET

937

938 ; NON KEY

938 .

940 NON_KEY :

941 0188 074F0 NOP JRELEASE KEY

942 0189 070E0 RET

943 H

944 : WIND_TIMER_KEY

945 :

946 WIND_TIMER_KEY:

847 018A 16081 OR KS_Temp. #0001B iKeyScan_Temporary=X001 WIND/TIMER KEY

948 018B 0C18D BR SKDJ2

948

950 :

961 : RANDOM_SASA_KEY

952 :

863 RANDOM.SASA_KEY:

954 018C 15082 OR KS_Temp, #00108 iKeyScan_Temporary=X010 RANDOM/3ASA KEY

965 018D OCI8F SKDJ2: BR SKDJ1

956 H

987 :

958 | SWING_CUT KEY

958 .

960 SWING_CUT_KEY:

961 018E 16083 OR KS.Temp. #0011B iKeyScan.Temporary=X011 SWING/CUT KEY

962 Q18F 071E0 SKDJ1: RETSK 1 [91

983 :

964 :

965 H PULSE COUNT {+4] -

966 B

967 PULSE_COUNT:

968 1 SKTt POBO {CHK PULSE=HIGH 7
10180 1E71Y 1 SKT . MF. POBO SHR 4, #. DF. POBO AND OFH

868 0191 0C198 BR PFCLR H PULSE=LOW
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970
871

981
982

983
984
986
986
987
988
988
990
981
992
983

994

985

888

997

298

998
1000
1001
1002
1003
1004
1006
1006
1007
1008
1009
1010
1011

1012
1013
1014
1016
1018
1017
1018
1019
1020
102t
1022
1023
1024
1026
1026
1027

1028
1029

0182
0183

0184
0195

0188

0197
0198
0198

0184
o188

oisc

018D
0ISE

018F
01A0
01A1
01A2

01A3
01A4
01AB

01A6
01A7

01A8
01A8

01AA
01AB
01AC

01AD

O1AE
01AF
0180

1FOD8
0Cc188

16008
Q71E0

074F0

14007
074F0
070E0

1Do10
10000

1F042

15708
10001

074F0
10011
0901E
QCI9F

10010
0800E
0c18C

1E042
070E0

10081
12070

1F071
09089
070€E0

1407€

14040
14080
071E0

JPULSE.HIGH -
SKF1 PULSE.-F JPULSE.F EVER SET ?
SKF . MF. PULSE_F SHR 4. #. DF. PULSE.F AND OFH
BR PRET (PULSE_F SET ALREADY
SET1 PULSE.F i1st High Puise SET PULSE_F=t
OR . MF. PULSE.F SHR 4. #. DF. PULSE_F AND OFH
RETSK
(PULSE-LOW -
PFCLR JPULSE_LOW STATE
NOP
CLR1 PULSE_F ;CLR PULSE_F=0
AND . MF. PULSE_F SHR 4. #. DF. (NOT PULSE_F AND OFH}
PRET: NOP
RET
H BUZZ WALIT 2MS [+6] -
BUZZ_WAIT-2MS:
MOV MSL. #0OH s [21 VINITIAL 124us_.COUNTER MAX=[7]
MOV MSH. #00H i h] VINITIAL 2ms_COUNTER MAX=C[14 (0OEH) ]
LOPO:  SKF1 BUZF )
SKF . MF. BUZF SHR 4. #. DF. BUZF AND OFH
NOT1 POA3 21 . INVERT BUZZER “H/L”
XOR . MF. POA3 SHR 4. #. DF. POA3 AND OFH
ADD MSH. #01H 1 [3) ;2ms Counter +
: . DELAY il2us
LOP1: NOP b [4]
ADD MSL. #01H i [2] \
SKE MSL. #OEH 1 [3] v 2us X 4 X 14(0EH) = 112 us
BR LOPt 1[4l (53]
; 124 us Ending
MOV MSL. #00H b [603 CLR 124us Counter (MSL)
SKE MSH. #OEH (2] 613 2ms Ending 7
BR LOPO 1032 [623 2us X 62 = 124 us
2ms Ending
SKT1 BUZF . BUZZER MODE 7
SKT . MF. BUZF SHR 4. #. DF. BUZF AND OFH
RET . BUZZER OFF MODE
ADD BZ50MS_L. #01H 150ms_COUNTER +1
ADDC BZGOMS_H, #00H
; H (18H) = (25) 2ms%25=50ms
SKF BZ60MS.H. #01H {CHK >=50ms ?
SKE BZ5OMS_L. #09H :
RET ' < B50ms REPEAT SCAN
50ms Ending
: = 50ms GOTO KEYPRESS ROUTINE
AND BZ5OMS_H #11108 JCLR KeyScan.Counter=XXX0
CLR! BUZF (RESET TO BUZZ.OFF.MODE
AND . MF. BUZF SHR 4, # DF. (NOT BUZF AND OFH
AND BZ5OMS_L, #00H (CLR BUZZ_50ms.COUNTER
RETSK iBRANCH TO KEYPROCESS

T1
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1030 :

1031 : WALT 2MS [+53 ~

1032 :

1033 WAIT.2MS: 12000us/10us=200 (C8H)
1034 01BI 0CiB4 BR AZO (21 JINITIAL JUMP
1035 :

1036 0182 10011 AZ1: ADD MSL. #01H b IMSH1

1037 0183 12000 ADDC MSH. #00H ;f2l

1038 01B4 0BOOC AZ0: SKNE MSH, #0CH (I3 {CHK MS=C8H 7
1038 0185 09018 SKE MSL. #08H i [4)

1040 01B6 0C1B2 BR AZ] (81

1041 01B7 OT70E0 RET 1MS=C8H (2ms)
1042 :

1043 : 2ms ADJ -

1044 :

1045 MSADJ : ;2ms Counter ADJ
1046 0188 11011 suB MSL. #01H ;0 JADJ VALUE - )
1047 01BS 08010 SKE MSL. #00H 21 {ADJ VALUE = 0 7
1048 01BA 0C1B8 BR MSADJ R JADJ VALUE <>0 , REPEAT suB
1042 01BB 070E0 RET 1ADJ VALUE = O , RETURN
1050 .

1081 . 2ms REG (MS) RESET  (+3) -

1052 .

1063 MS-H-L.CLR:

1064 01BC 10000 MoV MSH. #00H

1055 018D 1D010 MoV MSL, #00H

1066 O1BE O70EQ RET

1067 :

1058 : 4ms.Counter REG (FS) RESET [+31 -

1059 :

1060 FS_.H_L_CLR:

10681 O!BF D020 MoV FSH, #00H

1062 01CO 10030 MoV FSL. #OOH

1063 01C1 070EQ RET

1064 .

1066 : HALF_HOUR REG (HS) RESET (+4] -

1066 .

1087 HS.H.M_L.CLR:

1068 01C2 1404€ AND HSH, #11108

1068 01C3 1D050 MoV HSM, #OOH

1070 01C4 1D08O MoV HSL, #00H

1071 0iC6 OT0EO RET

1072 H

1073 OPTION

1074 ' OPTPOB OPEN. OPEN, OPEN, OPEN
+ 14 0000 1

1076 1 OPTRES RESPLUP
+ 5 0001 1

1076 ENDOP

1077 END

TOTAL ERRORS = 0

TOTAL WARNINGS = 0

END OF LIST

ASITK V1.02 02 << D17104 XREF LIST > 12:49:68 12/17/89 PAGE 01-001

PROG = FAN27 TEST

SOURCE = FAN27. ASM

SyMBOL TYPE A VALUE /REF (HDEF)
ACCU MEM L 0.0A /# 104 . 284 . 285 , 362 . 383 . 364 . 637 . 538
659 . B87 . 568 . B72 . B7% . B78 . B8 PR -1:V-4

72
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PROGRAM

ACTION
ADJ6
ADJ8
AZO
AZIl
BUZF

BUZZ_WAIT_2MS
BZ50MS_H
BZBOMS_L
COMMON

COUNT
COUNTt.1
COUNT2_1
COUNT2.2
COUNT_ADJ
COUNT_WAIT
COUNT_WAITADJ!
COUNT.WA1TADJ2
COUNT.WAITADJ3
CUTPR
END_RANDOM
ERRKY
FS.H.L-CLR
FS_INIT

FSH

FSL

H2

Hi

HIWIND
HS.H.M.L.CLR
HSH

HSL

HSM

HZ50
HZE0_4s9cADJH
HZ50_4secADJL
HZE0CHK
HZ60_4secADJH
HZB60_4secADJL
HZ_INIT
HZ_WAIT

HZF

HZIN

INITSASA
INITT IMER

I NM
KEY_EFFECT_CHK
KEY_INT
KEY_RELEASE
KEYPROCESS
KEYSCAN
KS.Count
KS_Temp

KYRL
LED1
LED2
LED3
LEDPORT
LEDSCAN2
LEDSCAN3

LAB
LAB
LAB
LAB
LAB
FLG

LAB
MEM
MEM
LAB
LAB
LAB
LAB
LAB
LAB
LAB
LAB
LAB
LAB
LAB
LAB
LAB
LAB

MEM
MEM
LAB
DAT
LAB
LAB
MEM
MEM

LAB
DAT
DAT
LAB
DAT
DAT
LAB
LAB
FLG
LAB
LAB
LAB
MEM
LAB
LAB
LAB
LAB
LAB
MEM
MEM

LAB
LAB
LAB

MEM
LAB
LAB

Lol o S S A ot e S i S S S S i at N e ol Y cnl N N A A A L i i i o i i i i o i i i i i i i ol

L onlR ol Y sl el ol

e

1A
0.07
0. 08B
37
85
52
TA
c
50
0B
AA
AC
AE
10D
DA
6E
1BF
98
0.02
0. 03
A4

13C
1c2
0. 04
0. 06
0.05
25

«©

95

17
1Cc
0D. 2
18
34
35

1
38
62
DE
178
0.07
0. 08

65
14D
16A
166

0.01

54

TE

625
796
83t
/ 273
/ 514
/% 750
/1034
/#1036
/% 112
331
406-1
1o11-1
/ B8
101
108
/ 252
/ 320
/ 308
/ 318
/ 384
318
/ 508
/427
/ 435
/447
/ B33
/ 596
/ 365
/ 183
/ 448
/% 94
/% 95
/ 478
165
/ 179
/ 246
/% 97
/8% 99
/% 98
/ 220
149
160
/ 443
161
162
203
212
118
207
254
287
/% 98
/ 351
288
/ 348
/ 618
/ 312
100
102
954
356
302
334
408
/# 91l
/ 288
/ 291

/H

NN NN

W

629
800
843
611
752
834

#1038

#

®

*®

* n o

£

k3

#

#

1040

237

331-1
406-1
1027

988

1015

239
261
418
322
392
396
324
615
498
501
463
712
606
370
202
458
438
188
480
800
810
259
12
469
470
223
481

452
450
445
446
208
217
221

208
697
865
542
369
723
353
623
348
113
m
961
368
838
861

880
281
329
404

632
804
862

. # 766

237-1

33t-1

420
1027-1

1017

1014

340

358

. # 504

3t

245

445
188

811

485
471
479
477

221~}

702
668
545
377
728

918
238
243

282

635
807
881

237-1

338

420-1

1027-1

1026

1018

414

373

268

451
210

. #1087

476
1070
1068

221-1
707
673
678

739

356
310

841

638 . B4l
811 . 815
819 920
289 299-1
339-1 . 339-!
420-1 ., 983
1028

390 . 394
458 . 81060
1061

216 . 218
1068

224 224-1
695 700
381 . 383
343 . 350
844 . 863

644 . 782 . 188 . 181
819 . 822 . 826 . 830
922 . 924 926 928
299-1 . 307 . 307-1 ., 307-1
337 387-1 , 387-1 . 406
993-1 883-1 , ton » 1011-1
338

437 . 446 452 1062
224-1 , 442 442-1 442-1
705

354 . 624 . 836 v 947
832 . 888 901 . 904

73
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LOCKF

LOPO

LOPY

LOW

MID

MIDWEND
Minute_30ADJ
MS_H_L_CLR
MSADJ

MSH

MSL

Multi_Key_CHK
NON_KEY
NON_SASA
NORMAL _ INT

NORMAL _MODE_ IN

OFFACT
ONF

ONFC

OPTPOB
OPTRES
QUTPUT

POA

POB

POC

POD

PFCLR
POWER..DELAY
PRET

PULSE
PULSE_COUNT
PULSE.F

RAN_IN

RAND.PAT

RANDOM
RANDOM_F

RANDOM_SASA_KEY

RANPR
SAADJO
SALD2H
SALD4H
SAPR
SASA_F

SASACHK
SASACHKADJI1
SASACHKADJ2
SCAN

SpJl

sDJS

SKDJ1

SKbJ2

SMF

STA
STANDBY

T4

FLG

LAB
LAB
DAT
DAT
LAB
DAT
LAB
LAB
MEM
MEM

LAB
LAB
LAB
LAB
LAB
LAB
FLG

MEM

MAC

LAB
MEM
MEM
MEM
MEM
LAB
LAB
LAB
LAB
LAB
FLG

LAB
MEM

LAB
FLG

LAB
LAB
LAB
LAB
LAB
LAB
FLO

LAB

LAB
LAB
LAB
LAB
LAB
LAB
MEM

MEM
LAB

L

[l sl e sl el sl o e e o

0.07.3

19C
18F

132

18C
1B8
0. 00
0. 01

0. OE

FKEKKK
XKIKKXK
147
0.70
0. 71
0.72
0.73
196

188

8B

180
0.0D.3

38
0. OF

D4
0.0D.0

18C
115
10A
104
107
FA
0.0C. 3

B3 /

B1
B2
3C
17A
178
18F
18D
0. 0C

0.0D
26

/# 113
934
/8% 893
/% 997
/# 167
/% 156
/11
/8% 183
/ 182
/ 318
/% 92
/4 93
602
1055
/ 344
/ 823
/ 523
/% 250
/# 241
/ 5882
/# 118
561
787-1
/% 108
585
/1074
/ 1075
/ 182
/% 86
/4 87
/# 88
/% 88
/ 868
/8% 186
874
/ 426
/ 432
/% 117
982
/4% 264
/# 108
790
821
/ &28
/% 120
732-1
/ 827
/ 638
/ 681
/ 686
/
/

~

6380

630
/8 115
846
492
466
480
/# 280
/ 886
87
/ 985
/ 948
/% 106

867

708
/% 107
/ 222

NN

~

.37
934~-1

. 1008
1000
782
791

#7185
478
187
368
991
317
505

. # 381

B 840

. # 681
661
744

. # 566
262
561-1
767-1
265

808
194
362
186
198

. # 880
180

. # 983

. # 431

. # 967
242
982-1

. 733

. 285
798

661
242
732-1
. # 953
L # 731
V® 704
. # 634
. # 699
.8 878
622
» 846~
618
#6513
., # 615
617
.# 813
875
. # 962
. # 955
115
664
848
17
. # 229

#

371-1 37t-1
934-1

804 807
7986 819
201 . 214
507 . #1045
995 . 1008
323 358
990 , 998
682

262-1 262-1
561-1 582
832 832-1
§26 527
823 . # 828
230 288
918

231 831t
232 282
242-1 242~1
982-1

267 601
799 802
586 . # 693
242-1 425
770 . 170-1
522-1 ,  522-1
846-1 . 865
521

880 . 894
251 424
668 672
850 . B85
118 . lis
483 . 113

378

816
822

, #1053
1048
, 1037
. 387
998

2686
692-1
832-1
658

300

904

973

803

. 428-1
v 7701

651
865-1

465
684
868
120

378-1

1038
372
1004

266-1
592-1

860

330

973-1

604
8086

4261
840

6511
865-1

480
685
869

378~1

1054
339
1036

266-1
536

570

332

973-1

m
813

534
840-1

651~1
834

431
638
874

388

383
103¢

633
5851

674

405

976

784
814

694-1
840-1

680
884-1

837
688
887

. 386~

397
1048

. B33-1
. 595~

. 876-1

817

. 694~

»  680-1
. 884-1

696

'

386~-1

488

1047

633-1

976-1

788
818

732

680-1

654
701
883
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STANDPR

STP

STPOP
SWING_CUT_KEY
SWING_F
SWINGPR

TH

TiIMADJ!
TIMADJ2
TIMADJ3
TiMOUT

L

WAIT_2MS
WAIT_ADJ
WIND_TIMER_KEY
WINPR

WRADJ

WRSCM

X2

Y2
22

TOTAL SYMBOLS =

END OF XREF LIST

LAB
DAT
LAB
LAB
FLG
LAB
LAB
LAB
LAB

LAB
LAB
LAB
LAB
LAB
LAB
LAB
MEM

LAB

LAB
LAB

138

NN N N N N N N N N NN

/%

851

186
500
828
636
720
103
412
847
866
885

738 . 738-1 ., 738-1 . 828 . 828-1 ., 828-1
. 870 . 888 . # 897

. # 667

L # 871

. 888 . 802 . H# 903 . 813
876 . 898 . # 800
213 » #1033
503 . # 6506

8 718

244 . 284 . 288 , 290 . 304 . 306 . 336 . 337
A L) »121 o722 . 725 . 178 . 718
. # 854
. # 873
 # 882

411

75
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