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CHAPTER 1. OVERVIEW

1. General Description

1) Object
This APPLICATION NOTE deals with application examples utilizing the special
function of the GSM810 Series.
It has been compiled to assist programmer by providing application examples
with circuit diagram, timing chart and program list.
Application examples in this notes should be tested by actual operation before
being put to practical use.

2) Architecture
The GMS810 Series is the high speed and low voltage operating 8-bit single chip
microcomputers.  This MCU contains G8MC core, ROM, RAM, input/output ports
and five multi-functin timer/counters

# FEATURES #

+ ROM size . . . . . . . . . . . . . 16,384 Bytes(GMS81016)
  8,192 Bytes(GMS81008)
  4,096 Bytes(GMS81004)

+ RAM size . . . . . . . . . . . . .           448 Bytes
+ Instruction Execution Time  . .  1us @4MHz
+ Timer

6 Timer/Counter   . . . . . .       8Bit * 2ch
                            . . . . . .      16Bit * 1ch
6 Basic Interval Timer  . . .     8Bit * 1ch
6  Watch Dog Timer . . . . . .    6Bit * 1ch

+ Power On Reset
+ 2 Power Saving Operation Modes

6 STOP
+ 8 Interrupt Sources

6 Nested Interrupt Control is Available
+ Operating Voltage

6 2.0~4.0V  @2MHz
6 2.2~4.0V  @4MHz

+ Low Voltage Detection Circuit
+ Package

6  24SOP/28Skinny DIP/28SOP
6 24Skinny DIP (Under development)

+ I/O Port
6 Input :   3
6 Output :   2
6 I/O : 21
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3) PIN DIAGRAM
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2 Explanation of Symbols

1) Operation

a â b â Transfer a to b
a ä b â Exchange a with b
+ â Addition
- â Subtraction
Ø, * â Multiplication
ø, / â Division
� â AND
� â OR

(2) Register within the MCU

A â Accumulator
B â X Register
Y â Y Register
PSW â Program Status Word
SP â Stack Pointer
PC â Program Counter

(3) Flag within the MCU

C â Carry

(4) Other Symbols

= â Equivalence
ó â Not equal
<, > â Comparison
# â Immediate data (hex., binary, decimal)
! â Absolute address
$ â Current line address
: â Label
; â Comment
H, h â Hex. decimal
D.d â Decimal
B,bâ Binary
Y â Yes
N â No
Ì â Character string
Ë â Operand
. â Bit position (ex> A.3 <-bit3 of A)
[ ] â Indirect addressing

Chapter 1
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3. Output Waveform

1) uPD6121G with simple repeat code

A single pulse, modulated with 37.91KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

- Configuration of Flame

1st flame

C0 C1 C2 C3 C4 C5 C6 C7 C0` C1` C2` C3` C4` C5` C6` C7` D0 D1 D2 D3 D4 D5 D6 D7 D0 D1 D2 D3 D4 D5 D5 D7

Lead code Custom code Custom code` Data code Data code

9ms 4.5ms

- Repeat code

9ms 2.25ms

0.56ms

- Bit Description

0.56ms

1.125ms

0.56ms

2.25ms

Bit Ì0Ì Bit Ì1Ì

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf Tf

Tf = 108ms  @455KHz

Chapter 1
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2) uPD6121G with full repeat code

A single pulse, modulated with 37.91KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

- Configuration of Flame

1st flame

C0 C1 C2 C3 C4 C5 C6 C7 C0` C1` C2` C3` C4` C5` C6` C7` D0 D1 D2 D3 D4 D5 D6 D7 D0 D1 D2 D3 D4 D5 D5 D7

Lead code Custom code Custom code` Data code Data code

9ms 4.5ms

- Bit Description

0.56ms

1.125ms

0.56ms

2.25ms

Bit Ì0Ì Bit Ì1Ì

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf

Tf = 108ms  @455KHz

Chapter 1
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3) TC9012F/9243

A single pulse, modulated with 37.91KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

- Configuration of Flame

1st flame

C0 C1 C2 C3 C4 C5 C6 C7 C0` C1` C2` C3` C4` C5` C6` C7` D0 D1 D2 D3 D4 D5 D6 D7 D0 D1 D2 D3 D4 D5 D5 D7

Lead code Custom code Custom code` Data code Data code

4.5ms 4.5ms

- Bit Description

0.56ms

1.125ms

0.56ms

2.25ms

Bit Ì0Ì Bit Ì1Ì

- Repeat code

4.5ms 2.25ms

0.56ms

4.5ms

4.5ms 1.125ms

0.56ms

4.5ms

C0 = 0

C0 =1

Tf Tf

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf = 108ms  @455KHz

Chapter 1
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Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

4) M50560-001P

A single pulse, modulated with 37.91KHz signal at 455KHz

- Configuration of Flame

1st flame

C0 C1 C2 C3 C4 C5 C6 C7 C0 C1 C2 C3 C4 C5 C6 C7

Lead
Code

Low
Custom Code Data Code

Separation
Period

4ms 4ms

- Bit Description

0.5ms

1.0ms

0.5ms

2.0ms

Bit Ì0Ì Bit Ì1Ì

Tf Tf

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf = 60ms  @455KHz

Chapter 1
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5) LC7461M-C13 with simple repeat code

A single pulse, modulated with 37.91KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

- Configuration of Flame

1st flame

- Bit Description

0.56ms

1.125ms

0.56ms

2.25ms

Bit Ì0Ì Bit Ì1Ì

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf

Tf = 108ms  @455KHz

- Repeat code

9ms 4.5ms

0.56ms

C0 ~ C12 C0 ~ C12 D0 ~ D7 D0 C2

Lead
Code Custom Code Custom Code Data Code Data Code

D79ms 4.5ms

Chapter 1
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6) LC7461M-C13 with full repeat code

A single pulse, modulated with 37.91KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

- Configuration of Flame

1st flame

- Bit Description

0.56ms

1.125ms

0.56ms

2.25ms

Bit Ì0Ì Bit Ì1Ì

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf

Tf = 108ms  @455KHz

C0 ~ C12 C0 ~ C12 D0 ~ D7 D0 C2

Lead
Code Custom Code Custom Code Data Code Data Code

D79ms 4.5ms

Chapter 1
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7) M3004 LAB1-Carrier

A single pulse, modulated with 37.91KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

- Bit Description

140.8us

5.06ms

140.8us

7.59ms

Bit Ì0Ì Bit Ì1Ì

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf

Tf = 121.6ms  @455KHz

- Configuration of Flame

1st flame

Ref T S2 S1 S0 D5 D4 D3 D2 D1 D0

Ref
Bit

Tpggle
Bit

System code Data code

Tf

Chapter 1
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8) M3004 LAB1 - Flash

A single pulse at 455KHz

- Bit Description

8.8us

5.06ms

8.8us

7.59ms

Bit Ì0Ì Bit Ì1Ì

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf

Tf = 121.6ms  @455KHz

- Configuration of Flame

1st flame

Ref T S2 S1 S0 D5 D4 D3 D2 D1 D0

Ref
Bit

Tpggle
Bit

System code Data code

Tf

Chapter 1
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9) SAA3010(RC-5)

A single pulse, modulated with 37.917KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

- Bit Description

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

- Configuration of Flame

1st flame

Data bitSystem bit = 01010bEnlarged
bitStart

bit
Toggle

bit

14bits = 23.446ms

1674¶

839¶

1674¶

847.6¶

S4 S3 S2 S1 S0 D5 D4 D3 D2 D1 D0

Bit Ì0Ì Bit Ì1Ì

23.446ms

107.6ms  @455KHz

Chapter 1
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10) uPD1986C

A single pulse, modulated with 37.917KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

  Time Unit = T = 43Tc

- Configuration of Flame

1st flame

D0 D1 D3 D4

Head
Code

Data Code

64T

- Bit Description

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf = 64T  @455KHz

Bit Ì0Ì Bit Ì1Ì

T

T

Tf

D2

Chapter 1
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11) MV500 (4ms)

A single pulse at 455KHz

SYNC D4 D3 D2 D1 D0 SYNC

- Bit Description

Bit Ì0Ì Bit Ì1Ì SYNC
Bit

26.37¶ 26.37¶ 26.37¶

8004.4¶ 12,000¶ 24,000¶

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

SYNC SYNC SYNC0 1 1 0 0 1 1 1 0 1

Start
SYNC
Pulse

End
SYNC
Pulse

Chapter 1
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12) Zenith CG1

A single pulse, modulated with 40KHz signal at 480KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

- Configuration of Flame

1st flame

57.5ms  @480KHz

- Bit Description

0.5ms 0.5ms

5.6ms

Bit Ì0Ì Bit Ì1Ì

0.5ms

5.6ms

0.5ms

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf = 179.2ms  @480KHz

Tf

Chapter 1
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13) Zenith CG2

A single pulse, modulated with 40KHz signal at 480KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

- Configuration of Flame

1st flame

57.5ms  @480KHz

- Bit Description

0.5ms 0.5ms

5.6ms

Bit Ì0Ì Bit Ì1Ì

0.5ms

5.6ms

0.5ms

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf = 179.2ms  @480KHz

Tf

Chapter 1
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14) LR3715M

A single pulse, modulated with 37.917KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

  Time Unit = T = 10Tc

- Configuration of Flame

1st flame

C0 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14

System Address Code Control Data Code Data Extention Code

- Bit Description

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

T

2T

T

4T

Bit Ì0Ì Bit Ì1Ì

Tf/2 = 256T

Forward
Data Signal

Tf = 512TTf/2

Reverse
Data Signal

Tf=512T=135ms  @455KHz

Chapter 1
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15) SONY - D7C6

A single pulse, modulated with 40KHz signal at 480KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

  Time Unit = T = 24Tc = T

D0 D1 D2 D3 D4 D5 D6 C0 C1 C2 C3 C4 C5

Head Custom CodeData Code

- Configuration of Flame

1st flame

- Bit Description

4T

T

2T

Bit Ì0Ì Bit Ì1Ì

T

3T

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf

Tf = 45ms = 75T  @480KHz

Tf

Chapter 1
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16) SONY - D7C8

A single pulse, modulated with 40KHz signal at 480KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

  Time Unit = T = 24Tc

D0 D1 D2 D3 D4 D5 D6 C0 C1 C2 C3 C4 C5

Head Custom CodeData Code

- Configuration of Flame

1st flame

- Bit Description

4T

T

2T

Bit Ì0Ì Bit Ì1Ì

T

3T

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf

Tf = 45ms = 75T  @480KHz

Tf

C6 C7

Chapter 1
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17) MN6014-C5D6

A single pulse, modulated with 56.875KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

  Time Unit = 32Tc = T

C0 C1 C2 C3 C4 D0 D1 D2 D3 D4 D5

Lead code Data CodeCustom Code

- Configuration of Flame

1st flame

4T
C0 C1 C2 C3 C4 D0 D1 D2 D3 D4 D5

Data CodeCustom Code

4T

- Bit Description

Bit Ì0Ì Bit Ì1Ì

T

2T

T

4T

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf

Tf = 101.3ms  @455KHz

Chapter 1
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18) MN6014-C6D6

A single pulse, modulated with 36.6KHz signal at 440KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

  Time Unit = 32Tc

C0 C1 C2 C3 C4 D0 D1 D2 D3 D4 D5

Lead code Data CodeCustom Code

- Configuration of Flame

1st flame

4T
C0 C1 C2 C3 C4 D0 D1 D2 D3 D4 D5

Data CodeCustom Code

4T

- Bit Description

Bit Ì0Ì Bit Ì1Ì

T

2T

T

3T

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

Tf

Tf = 120T = 104.7ms  @440KHz

C5 C5

Chapter 1
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8T

4T

4T

4T

8T

19) AEHA

A single pulse, modulated with 37.917KHz signal at 455KHz

Tc

T1

Carrier frequency

  fCAR = 1/Tc = fOSC/12

  Duty ratio = T1/Tc = 1/3

  Time Unit = 16Tc = T

C0 ~ C0 D0 ~ C0 ~ C3 C0 ~ D7

Lead code ParityCustom

- Configuration of Flame

1st flame

8T
C0 ~ C7 D0 ~

4T

- Bit Description

Bit Ì0Ì Bit Ì1Ì

T

2T

T

4T

D3 D7

System Product Data Check

208T ~ 304T

- Normal Repeat

8T

Tf

8T

208T ~ 304T

100T

- Abbreviated Repeat

8T

Tf

8T

208T ~ 304T

T100T 100T 8T T

117T

Chapter 1
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- Configuration of Flame

1st flame

S0

Preliminary
Pulse

Start
Pulse

System 4 Bit

20) IRT1250

A single pulse at 600KHz

S1 S2 S3 D0 D1 D2 D3 D4 D5

Data 6 Bit Stop
Pulse

300us 100us 300us

- Flame Interval : Tf

The transmitted waveform as long as a key is depressed

10us

100us

10us

200us

Bit Ì0Ì Bit Ì1Ì

Tf

Tf=140ms  @600KHz

- Bit Description

Tf

Chapter 1
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4. USING OF DEMO BOARD

4-1. GS81016 DEMO BOARD
This demo board is used for supporting remote controller programming.  Basic
test pins such as remote out, oscillation, ports are provide.  if is easy to know the
key action and port status.

VCC : 3V

U1 : 28SDIP socket for OTP, MDS

TR1 : KN2222A (NPN) TR

IR1: SLR932A, SE303A-C

R5 : Emitter resistor

LED0~LED4 : R20~R24PORT

R0~R4 : LED resistor, 100ohm

DIP1 : LED selection dip

C1 : capacitor, 47uF16V

C2 : Reset capacitor, 100uF

C3~C4 : OSC capacitor

OSC : 4MHz

RESET : Reset Switch

TEST PIN

TP0~TP4 : R20~R24 test pin

VCC : Vcc test pin

REMOUT : Remote out test pin

OSC : Oscillator test pin

GND : Ground test pin

DIP1

LED0 LED1 LED2 LED3 LED4

OSC

GND

VCC

REMOUT

OSC

R1

TR1 RESET

+3V GND

C4

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24

25 26 27 28 29 30 31 32

33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48

49 50 51 52 53 54 55 56

57 58 59 60 61 62 63 64

IR1

GMS810XX DEMO BOARD VER2.0

Chapter 1
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4-2. Circuit Diagram
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2. OUTPUT OF REMOCON SIGNAL

2-1. uPD6121G

2-1-1. Overview
1) This program is example for uPD6121G
2) If shows the method of making carrier waveform by using Timer0 and Timer1
3) Waveform is generated by single mode and modulo-N combination

2-1-2. RAM Description

X reg = Byte Counter
Y reg = Bit Counter

Label Address Description

CUSTOM

CUSTOM BAR

DATA

DATA BAR

$00h

$01h

$02h

$03h

Store Custom Code

Complemented Custom Code

Store Data Code

Complemented Data Code

Chapter 2
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2-1-3. Request flag & Timer setting

IRQ-T0

modulo-N
interrupt 2nd timer

single
interrupt every time

2-1-4. Module explanation
1) Timer0 is used to generate Remote output signal
2) Timer1 makes carrier frequency

3) The Timer0 is changed from two interrupt to every interrupt before endpulse
transmitt

4) Interrupt Request flag is used to know the timer count overflow

Timer0 :

Timer1 :

Timer0 &
Timer1 :

Chapter 2
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2-1-5. Flow Chart

Reset

X  à  0

Custom code  à  #04Fbh
     Patacode  à  00FFh

IRQT0 = 0?

Carry = 0?

T0HD  à  #0230H

: Byte Counter

: Header data input

: Timer Start

: Header pulse transmitted?

: Bit Ì1Ì pulse selection

: Bit Ì0Ì pulse selection

TIHD  à  #18
TILD  à  #35

T0HD  à  #2328H
T0LD  à  #1194H

TM01   à  #CCh
TM1  à  #C1h
TM0  à  64h

IRQT0   à  1

T0HD  à  #0230H

Rotate Custom + X

1

T0LD #0690H

Y

2

N

Y

N

Chapter 2
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TM0  à  #64h

IRQT0 = 0?

Y

1

N

IRQT0  â  1

inc Y

Y = 8?

Y  à  0

inc X

X = 4?

TM0  â  00H

TM0  â  #72h

IRQT0 = 0?

TM0  â  00H

TOLD  â  #139Eh

TM01  â  00H

TM0  â  #75h

4

2

2
N

N

: Bit counter increment

: 1Byte finish?

: Byte counter increment
: Data pulse finish?

: Timer stop

: End pulse

: Repeat interval
  (8us Ø 5022 = 40,176us)

: START Timer
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IRQT0 = 0?

4

Y

T0HD  à  #2328H
TOLD  à  #08CAH

TMO1  à  #CCH

TM0  â  #64H
TM1  â  # C1H

IRQT0 = 0?

T0HD  â  #0230H

TM0  â  #72h

IRQT0 = 0?

TM0  â 00
T0D  â  #2EF4H

TM01  â  00H
TM0  â  #75h

: Repeat header

Y

Y

N

N

N

: Repeat end

: Repeat time selection
: 8u Ø 12020 = 96.1uS

Repeat
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1                         NOLIST               
95               ;************************************************************************
96               ;
97               ;               WAVE FORMAT FOR uPD6121G
98               ;
99               ;************************************************************************
100               ;************************************************************************
101               ;               RAM ALLOCATION AREA
102               ;************************************************************************
103               ;************************************************************************
104               ;               DATA RAM DEFINITION    (00H-0FH)
105               ;************************************************************************
106               CUSTOM   EQU     000H         ;CUSTOM CODE
107               CUSTOM_BAR EQU    001H         ;CUSTOM_BAR CODE
108               DATA        EQU     002H         ;DATA CODE
109               DATA_BAR EQU         003H         ;DATA_BAR CODE
110               
111               ;************************************************************************;
112               ;               INT VECTOR DEFINITION
113               ;************************************************************************
114               ;
115                        ORG     0FFE6H       
116               ;
117 FFE6   F4C0              DW      UNUSE        ; BASIC INTERVAL TIMER
118 FFE8   F4C0              DW      UNUSE        ; WATCH DOG TIMER
119 FFEA  F4C0              DW      UNUSE        ; A/D CON.
120 FFEC  F4C0              DW      UNUSE        ; TIMER-3
121 FFEE  F4C0              DW      UNUSE        ; TIMER-2
122 FFF0   F4C0              DW      UNUSE        ; TIMER-1
123 FFF2   F4C0              DW      UNUSE        ; TIMER-0
124 FFF4   F4C0             DW      UNUSE        ; INT 3
125 FFF6   F4C0              DW      UNUSE        ; INT 2
126 FFF8   F4C0              DW      UNUSE        ; INT 1
127 FFFA  F4C0              DW      UNUSE        ; KEY SCAN
128 FFFC  F4C0              DW      UNUSE        
129 FFFE  00C0              DW      RESET        
130               
131               ;************************************************************************
132               ;               MACRO DEFINITION
133               ;************************************************************************
134               SAVE     MACRO                
135                        PUSH    A            
136                        PUSH    X            
137                        PUSH    Y            
138                        PUSH    PSW          
139                        ENDM                 
ˇ
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140               
141               RESTORE  MACRO                
142                         POP    PSW          
143                         POP    Y            
144                         POP    X            
145                         POP    A            
146                         ENDM                 
147               ;*********************************************************************
148               ;               MAIN PROGRAM
149               ;*********************************************************************
150                        ORG    0C000H       
151 C000  C400    RESET:   LDA     #0           
152 C002  1E00              LDX     #0           ; RAM CLEAR
153 C004  FB       RAMCLR:  STA     {X}+         
154 C005  5EC0              CMPX  #0C0H        
155 C007  70FB              BNE     RAMCLR       
156 C009  1EFE              LDX     #0FEH        
157 C00B  8E                TXSP                 ; STACK POINTER INITIALIZE
158 C00C  60                DI                   
159 C00D  E4FFDE            LDM     R1ODC,#1111_1111B   ; R1 AS OPEN DRAIN
160 C010  E4FFC3            LDM     R1DD,#1111_1111B  ; OUTPUT PORT
161 C013  E4FFC2            LDM     R1,#1111_1111B   
162 C016  E480CE            LDM     IENH,#1000_0000B   ; KSCN ENABLE
163 C019  E41FC5            LDM     R2DD,#0001_1111B  ;
164 C01C  E41FC4            LDM     R2,#0001_1111B   ; R2 AS OUTPUT
165 C01F  E4FFDC            LDM     SMRR0,#1111_1111B  ; KEY SCAN RELEASE
166               ; BY R00~07
167 C022  E41DC7            LDM     CLKCTR,#0001_1101B   ; WDT_OFF, ENPCK_OFF, 16MS(PS8)
168 C025  E400C2            LDM     R1,#00H      ; R10 ~ R15 STROBE ENABLE
169 C028  F1CF              CLR1    IRQKSCN      
170 C02A  00                STOP                 
171 C02B  FF                NOP                  
172 C02C  E4FFC2            LDM     R1,#1111_1111B   
173               ;               CALL    KEY_SCAN
174               
175               
176               ;**********************************************************************
177               ;               TRANSMITTING KEY DATA
178               ;**********************************************************************
179 C02F  1E00     NEC_MODE: LDX     #00H         
180 C031  3E00              LDY     #00H         
181 C033  E40400            LDM     CUSTOM,#04H   ;CUSTOM CODE:04FBH
182 C036  E4FB01            LDM     CUSTOM_BAR,#0FBH   
183 C039  E40002            LDM     DATA,#00H    ;DATA CODE:00FFH
184 C03C  E4FF03            LDM     DATA_BAR,#0FFH   
185 C03F  E400D0            LDM     TM0,#00H
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186 C042  E412D7            LDM     T1HD,#18     ;CARRIER FRE=0.5uS*18=9.0uS
187 C045  E423D8            LDM     T1LD,#35     ;0.5uS*35=17.5uS
188 C048  E423D3            LDM     T0HMD,#23H   ;9MS PER 1US
189 C04B  E428D4            LDM     T0HLD,#28H   
190 C04E  E411D5            LDM     T0LMD,#11H   ;4.5MS PER 1US
191 C051  E494D6            LDM     T0LLD,#94H   
192 C054  E4CCDA            LDM     TM01,#1100_1100B  ;T0 & T1 OUTPUT
193 C057  E4C1D1            LDM     TM1,#1100_0001B   ;MODULO_EVERY_500nS
194 C05A  E46AD0            LDM     TM0,#0110_1010B   ;MODULO_SECOND_1uS
195 C05D  73CFFD            BBC      IRQT0,$      ;WAIT UNTIL MATCH THE TIME
196 C060  4BCF60            NOT1    IRQT0        ;
197 C063  E402D3  PUL_START: LDM     T0HMD,#02H   ;560US
198 C066  E430D4            LDM      T0HLD,#30H   
199 C069  7900              ROR     CUSTOM+X     
200 C06B  5008              BCC      LOW_OUT      
201               
202 C06D  E406D5  HIGH_OUT: LDM T0LMD,#06H   ;1680US
203 C070  E490D6            LDM       T0LLD,#90H   
204 C073  2F08              BRA        PUL_TEST     
205 C075  E402D5   LOW_OUT: LDM  T0LMD,#02H   ;560US
206 C078  E430D6            LDM        T0LLD,#30H   
207 C07B  2F00              BRA         PUL_TEST     
208               
209 C07D  E46AD0  PUL_TEST: LDM   TM0,#0110_1010B ;TIMER0 START
210 C080  73CFFD            BBC          IRQT0,$      ;BIT OUT
211 C083  4BCF60            NOT1        IRQT0        
212 C086  9E                INC            Y            
213 C087  7E08              CMPY       #8           ;IF BIT_COUNTER =8 ,
214 C089  70D8              BNE          PUL_START    ;1 BYTE PULSE OUT
215 C08B  3E00              LDY          #0           ;BIT_COUNTER CLEAR
216 C08D  8F                INC           X            ;BYTE COUNTER X INC
217 C08E  5E04              CMPX       #4           
218 C090  70D1              BNE          PUL_START    
219               ;DATA PULSE OUT FINISH
220 C092  E400D0            LDM         TM0,#00H     
221 C095  E472D0            LDM         TM0,#0111_0010B   ;TIM,STA,CONT,SING,EVE,1US
222 C098  73CFFD           BBC          IRQT0,$      ;END PULSE OUT
223 C09B  4BCF60            NOT1        IRQT0        
224 C09E  E400D0            LDM          TM0,#00H     
225 C0A1  E413D5            LDM          T0LMD,#13H   ;REPEAT TIME SET
226 C0A4  E49ED6            LDM          T0LLD,#9EH   ; (8US*5022=40.176MS)
227 C0A7  E400DA            LDM          TM01,#00H    
228 C0AA  E475D0            LDM          TM0,#0111_0101B  ;TIM,STA,CONT,SING,EVE,8US
229               
230               ;-------------- REPEAT PULSE OUT ------------------------------------------
231 C0AD  73CFFD   REPEAT:  BBC     IRQT0,$      ;WAITING FOR 40.176MS
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232 C0B0  4BCF60           NOT1    IRQT0        
233 C0B3  E400D0           LDM     TM0,#00H     
234 C0B6  E423D3           LDM     T0HMD,#23H   ;9MS PER 1US
235 C0B9  E428D4           LDM     T0HLD,#28H   
236 C0BC  E408D5           LDM     T0LMD,#08H   ;2.25MS PER 1US
237 C0BF  E4CAD6          LDM     T0LLD,#0CAH   
238 C0C2  E4CCDA          LDM     TM01,#1100_1100B   ;T0 & T1 OUTPUT
239 C0C5  E46AD0           LDM     TM0,#0110_1010B   ;MODULO_SECOND_1uS
240 C0C8  E4C1D1           LDM     TM1,#1100_0001B   ;MODULO_EVERY_500nS
241 C0CB  73CFFD           BBC     IRQT0,$      
242 C0CE  4BCF60           NOT1    IRQT0        
243 C0D1  E400D0           LDM     TM0,#00H     
244 C0D4  E402D3            LDM     T0HMD,#02H   ;560US
245 C0D7  E430D4            LDM     T0HLD,#30H   
246 C0DA  E472D0            LDM     TM0,#0111_0010B   ;END PULSE OUT
247 C0DD  73CFFD            BBC     IRQT0,$      
248 C0E0  4BCF60            NOT1    IRQT0        
249 C0E3  E400D0            LDM     TM0,#00H     ;
250 C0E6  E42ED5            LDM     T0LMD,#2EH   ;REPEAT TIME SET
251 C0E9  E4F4D6            LDM     T0LLD,#0F4H   ;(8US*12020=96.16MS)
252 C0EC  E400DA            LDM     TM01,#00H    
253 C0EF  E475D0            LDM     TM0,#0111_0101B   ;TIM,STA,CONT,SING,EVE,8US
254 C0F2  2FB9              BRA     REPEAT       ;TIMER0 START WHILE REPEAT
255               
256 C0F4  FF       UNUSE: NOP                  
257 C0F5  7F                RETI                 
258                        END                  

                     -- 0 Error(s) --

   --- Total Machine Code : 272 Bytes --
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