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.include “tn13def.inc”

.equ FREQ     = 9600000

.equ TX   = 4     ; PB4

.equ LCD   = 3  ; PB3

.equ FILTERCLK  = 2  ; PB2

.equ STOPBITS = 1  ; # stop bits (for 8N1)_

.equ LCD_ON  = 0

.EQU CR   = 0x0D ; Carriage Return

.EQU LF   = 0x0A ; Line Feed

;.EQU MAX_COMP_VAL =  0x10
.EQU MAX_COMP_VAL =  8
.EQU comparator_values = 0x60       ; beginning of RAM

.equ TCNT0_INIT    = 160

.equ NOISE_THRESH   = 0x05

.equ VALID_MIN    = 0x4A00 ; -5%

.equ VALID_MAX    = 0x5200 ;+5%

.equ SCORE_THRESHHOLD  = 3

.equ METASCORE_THRESHHOLD = 3
;.equ MAX_SCORE_VAL   = 16
.equ MAX_SCORE_VAL   = 8

.equ score_values = comparator_values + 2*MAX_COMP_VAL

.def score_val_index = R9

.def tv_status  = R1

.def last_t0_l  = R2

.def last_t0_h  = R3

.def last_timersum_l = R4

.def last_timersum_h = R5

.def metascore  = R6

.def status_bak  = R7   ; status •ag backup

.def temp3   = R10

.def temp4   = R11

.def score   = R12

.def timersum_l  = R13

.def timersum_h  = R14

.def comp_val_index  = R16

.def bitcnt   = R18 ; used by uart

.def lcd_con•g  = R19

.def temp      = R20

.def char   = R21 ; used by uart

.def temp2   = R22

.def comparator_timeout  = R23

.def t0_temp   = R24

.def delay     = R25 ; used by delay code

.def tcnt0_l   = R26

.def tcnt0_h   = R27
;.def XL = r26  ; X pointer low
;.def XH = r27  ; X pointer high
;.def YL = r28  ; Y pointer low
;.def YH = r29  ; Y pointer high
;.def ZL = r30  ; Z pointer low
;.def ZH = r31  ; Z pointer high

.org 0x0000
 rjmp RESET
.org ANA_COMPaddr    ; Interrupt vector for analog comparator
 rjmp AC_isr
.org TIM0_OVF0addr    ; Interrupt vector for timer over•ow
 rjmp T0_isr

;;;;;;;;;;;;;;;;;;;;;; INTERRUPT HANDLERS
.org ADCaddr+1
; timer 0, called 12.5KHz
T0_isr:
 in  status_bak, SREG

 ldi  t0_temp, TCNT0_INIT
 out  TCNT0, t0_temp

 adiw tcnt0_l, (255-TCNT0_INIT)/2
 adiw tcnt0_l, (255-TCNT0_INIT)/2
 brvc NO_TIMEOUT_INC
 inc  comparator_timeout
NO_TIMEOUT_INC:
 ; Make 6KHz square wave for •lter
 sbic PORTB, FILTERCLK
 rjmp T0_CLKLOW
 sbi  PORTB, FILTERCLK
 rjmp T0_FILTERCLK_DONE
T0_CLKLOW:
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 cbi  PORTB, FILTERCLK

T0_FILTERCLK_DONE:

 ; if (tv != on)
 mov  t0_temp, tv_status 
 cpi  t0_temp, 0
 breq T0_LCD_DONE

 ; Make 2KHz square wave for LCD
 inc  lcd_con•g
 cpi  lcd_con•g, 3
 brne T0_LCD_DONE
 ldi  lcd_con•g, 0

 sbic PORTB, LCD
 rjmp T0_LCDLOW
; sbi  PORTB, LCD
 rjmp T0_LCD_DONE
T0_LCDLOW:
 cbi  PORTB, LCD
 
T0_LCD_DONE:
 
T0_DONE:

 out   SREG, status_bak
 reti
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; analog comparator
AC_isr:
 mov  temp, tcnt0_h ; if (timersum < NOISE_THRESH) goto AC_ISR_NOISE
 cpi  temp, NOISE_THRESH
 brlo AC_ISR_NOISE

 ldi  comparator_timeout, 0
; sbic PORTB, LCD
; rjmp AC_TEST_LOW
; sbi  PORTB, LCD
; rjmp AC_TEST_DONE
;AC_TEST_LOW:
; cbi  PORTB, LCD
;AC_TEST_DONE:

 mov timersum_l, tcnt0_l
 mov timersum_h, tcnt0_h

 ; store values in RAM
 ldi ZH, 0
 mov ZL, comp_val_index
 lsl ZL ; multiply by two because we are storing 2byte values
 ldi temp, comparator_values
 add ZL, temp   ; add the location of the index

; ldi temp, 0xFE
; mov timersum_h, temp
; ldi temp, 0xED
; mov temp, comp_val_index
; mov timersum_l, temp

 st Z+, timersum_h
 st Z, timersum_l

 cpi comp_val_index, MAX_COMP_VAL
 brge AC_ISR_DONE
 inc comp_val_index

AC_ISR_DONE:
 ldi tcnt0_h, 0 ; reset the counter
 ldi tcnt0_l, 0

AC_ISR_NOISE: 
 ; clear comparator interrupt just in case
 in temp, ACSR   ; clear the analog comparator •ag
 sbr temp, 1<<ACI
 out ACSR, temp

 reti

;;;;;;;;;;;;;;;;;;;;;; main()
RESET:

; initialize the stack
 ldi temp, low(RAMEND)
 out SPL, temp

 ; intialize the internaloscillator calibration
 ldi temp, 0x0 ; Load oscillator calibration byte
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 out EEAR, temp
 ldi temp, (1<<EERE)
 out EECR, temp
 in temp, EEDR
 out OSCCAL, temp

 ldi temp, 0xFC    ; set PB2-4 to outputs, PB0, PB1 to inputs (comparator)
 out DDRB, temp
 cbi PORTB, 0
 cbi  PORTB, 1
 cbi  PORTB, 2
 sbi PORTB, LCD ; turn off the lcd

 ldi  char, 0xAA
 rcall putchar

   ldi  ZL, low(HELLO_STR*2) ; Load Z with pointer to string
   ldi  ZH, high(HELLO_STR*2)

 rcall puts

 ldi  temp, 0xDE
 rcall printhex
 ldi  temp, 0xAD
 rcall printhex
 ldi  temp, 0xBE
 rcall printhex
 ldi  temp, 0xEF
 rcall printhex

 ldi  comp_val_index, 0
 rcall SETUP_T0
 rcall SETUP_COMPARATOR

 ldi  temp, 0  ; assume TV is off to start
 mov  tv_status, temp 
 sei

LOOP:
 cpi  comparator_timeout, 3
 brlo NOT_TIMEDOUT
 ldi  comparator_timeout, 0
 mov  temp, tv_status
 cpi  temp, 0
 breq NOT_TIMEDOUT
 ldi  temp, 0
 mov  tv_status, temp  ; it’s off now
 sbi  PORTB, LCD  ; turn off the lcd
   ldi  ZL, low(TV_OFF_STR*2) ; Load Z with pointer to string
   ldi  ZH, high(TV_OFF_STR*2)
 rcall puts
NOT_TIMEDOUT: 
 cpi  comp_val_index, MAX_COMP_VAL
 brne LOOP

 rcall TURN_OFF_COMPARATOR

; mov  temp, comp_val_index
; rcall printhex
; ldi  char, ‘:’
; rcall putchar

 ldi  ZH, 0
 ldi  ZL, comparator_values
 ldi  comp_val_index, 0  ; i = 0;
 ldi  temp, 0
 mov  score, temp  ; set score to 0 to start
 mov  timersum_h, temp  ; initialize to 0
 mov  timersum_l, temp  ; initialize to 0
 ; for (i = 0; i<MAX_COMP_VAL; i++) {
PRINT_LOOP:
 cpi  comp_val_index, MAX_COMP_VAL
 brge PRINT_LOOP_DONE

 mov  temp3, timersum_h           ; temp3:4 = timersum
 mov  temp4, timersum_l

 ld  timersum_h, Z+  ; timersum = comparator_values[i];
 ld  timersum_l, Z+

; mov  temp, timersum_h  ; printf(“%d “, timersum);
; rcall printhex
; mov  temp, timersum_l
; rcall printhex
; ldi  char, 0x20
; rcall putchar
 
 add  temp4, timersum_l   ; temp3:4 += timersum
 adc  temp3, timersum_h
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; ldi  char, ‘(‘                 ; printf(“(%d) “, temp3:4);
; rcall putchar;
; mov  temp, temp3 
; rcall printhex
; mov  temp, temp4
; rcall printhex
; ldi  char, ‘)’
; rcall putchar
; ldi  char, 0x20
; rcall putchar

 mov  temp, temp3 ; if (! (temp3:4 < VALID_MIN || temp3:4 > VALID_MAX))  {
 cpi  temp, high(VALID_MIN)
 brlo NOSCORE
 cpi  temp, high(VALID_MAX)+1
 brsh NOSCORE
 inc  score  ;   score++ }
NOSCORE:

 inc  comp_val_index
 rjmp PRINT_LOOP
PRINT_LOOP_DONE:

; ldi  char, ‘/’           ; printf(“/%d/ “, score[i])
; rcall putchar
; mov  temp, score
; rcall printhex
; ldi  char, ‘/’
; rcall putchar
; ldi  char, 0x20
; rcall putchar

; compare it to the score theshhold
 ldi  char, ‘v’
 mov  temp, score
 cpi  temp, SCORE_THRESHHOLD
 brlt SCORE_CHECK_DONE
 ldi  char, ‘^’
 inc  metascore
SCORE_CHECK_DONE:
 rcall putchar
; ok we’ve compared it
; ldi  char, CR
; rcall putchar
; ldi  char, LF
; rcall putchar

 inc  score_val_index         ; increment the index into the score storage array
 mov  temp, score_val_index   
 cpi  temp, MAX_SCORE_VAL     ; if we haven’t •lled it, loop again
 brlt PRINT_DONE

 ldi  temp, 0                 ; reset the index to 0
 mov  score_val_index, temp

 ldi  ZH, 0
 mov  ZL, score_val_index
 ldi  temp, score_values
 add  ZL, temp

PRINT_SCORES_DONE:
 ldi  temp, 0
 mov  score_val_index, temp

; ldi  char, ‘[‘ ; printf(“[%d]”, metascore)
; rcall putchar
; mov  temp, metascore
; rcall printhex
; ldi  char, ‘]’
; rcall putchar
; ldi  char, CR
; rcall putchar
; ldi  char, LF
; rcall putchar

 mov  temp, metascore
 cpi  temp, METASCORE_THRESHHOLD
 brlt TV_OFF

TV_ON:
 mov  temp, tv_status
 cpi  temp, 0             ; is it off?
 brne METASCORE_DONE   ; no it was on before
 ldi  temp, 1    ; it’s on now
 mov  tv_status, temp

   ldi  ZL, low(TV_ON_STR*2) ; Load Z with pointer to string
   ldi  ZH, high(TV_ON_STR*2)
 rcall puts
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 rjmp METASCORE_DONE
TV_OFF:
 mov  temp, tv_status
 cpi  temp, 0             ; is it on?
 breq METASCORE_DONE   ; no it was off before
 ldi  temp, 0
 mov  tv_status, temp  ; it’s off now
 sbi  PORTB, LCD   ; turn off the lcd
   ldi  ZL, low(TV_OFF_STR*2) ; Load Z with pointer to string
   ldi  ZH, high(TV_OFF_STR*2)
 rcall puts

METASCORE_DONE:
 ldi  temp, 0
 mov  metascore, temp

PRINT_DONE:
 ldi  comp_val_index, 0

; sbi  PORTB, LCD
; ldi  temp, 100
; rcall delay_ms
; ldi  temp, 100
; rcall delay_ms
; ldi  temp, 100
; rcall delay_ms
; cbi  PORTB, LCD

 rcall SETUP_COMPARATOR

 rjmp  LOOP

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; sets up the analog comparator to call an interrupt
SETUP_COMPARATOR:
; ldi  temp, 0x0A ; turn on analog comparator interrupt on rise
 ldi  temp, 0x08 ; turn on analog comparator interrupt on toggle
 out  ACSR, temp
 ret

TURN_OFF_COMPARATOR:
 ldi  temp, 0x0
 out  ACSR, temp
 ret

SETUP_T0:
 ldi  tcnt0_h, 0

; ldi  temp, 0x01   ; use CLK as timer src
 ldi  temp, 0x02   ; use CLK/8 as timer src

 out  TCCR0B, temp
 in  temp, TIMSK0    ;
 sbr  temp, 1<<TOIE0
 out  TIMSK0, temp
 ldi  temp, 0xff
 out  TIFR0, temp

 ldi  temp, 0
 mov  comparator_timeout, temp
 ret

;;; string is in Z, 0 terminated

PUTS:
   lpm    ; Load next byte from string into r0
 inc  ZL
 brne PUTS_L1
 inc  ZH      ; if there was a carry, inc ZH too
PUTS_L1:
 mov  char, r0
 cpi  char, 0   ; Is it the terminating 0-char?
   breq PUTS_STR_DONE  ;  -yes, end transmission
   rcall putchar  ; Send the character
  rjmp PUTS  ; Repeat until whole string transmitted
PUTS_STR_DONE:
 ret

;;;;

; value is in temp
printhex:
 mov  temp2, temp

 mov  char, temp2
 andi char, 0xF0
 swap char
 cpi  char, 0xA
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 brlt printhex_1dec
 ldi  temp, ‘A’-10
 rjmp printhex_1done
printhex_1dec:
 ldi  temp, ‘0’
printhex_1done:
 add  char, temp
 rcall putchar

 mov  char, temp2
 andi char, 0x0F
 cpi  char, 0xA
 brlt printhex_2dec
 ldi  temp, ‘A’-10
 rjmp printhex_2done
printhex_2dec:
 ldi  temp, ‘0’
printhex_2done:
 add  char, temp
 rcall putchar
 ret

;;;;;;;;;;;;;;;;;;;;;;;
; sends character in char out on pin TX, modi•es temp, bitcnt and delay
putchar:
 in  status_bak, SREG
 cli

 mov  temp, char
 ldi  bitcnt, 9+STOPBITS  ;1+8+sb (sb is # of stop bits)
 com  temp     ;Inverte everything
 sec       ;Start bit

putchar0:
 brcc putchar1 ;If carry set
 cbi  PORTB, TX ;    send a ‘0’
 rjmp putchar2 ;else 

putchar1: 
 sbi  PORTB, TX ;    send a ‘1’
 nop

putchar2:  ; cause the uc to pause for 8.6 us
UART_DELAY:
; ldi  delay, 11  ; 4.8mhz
 ldi  delay, 25  ; 9.6mhz
U_DELAY_L:           ; loop is 3 instructions
 dec  delay
 brne U_DELAY_L
 NOP

 lsr  temp  ;Get next bit
 dec  bitcnt  ;If not all bit sent
 brne putchar0 ;   send next
      ;else
 out  SREG, status_bak
 ret    ;   return
 
; Cause the uc to pause for TEMP number of milliseconds
DELAY_MS:
 rcall  DELAY_1MS
 dec  temp
 brne DELAY_MS
 ret

DELAY_1MS:
 ldi  DELAY, 177
L_DELAY1:            ; this loop takes 8 cycles on avg
 dec  DELAY
 brne L_DELAY1
 ret

HELLO_STR:
.db  CR, LF, “ Media Glasses”, CR, LF, 0

TV_ON_STR:
.db “TV on”, CR, LF, 0

TV_OFF_STR:
.db “TV off”, CR, LF, 0
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