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Abstract

This report describes a design and construction of the control module for audio CD-ROM
playback which include 56 watt audio amplifier and 16*2 alphabet characters LCD module. In a
control module, used microcontroller MCS-51 and Assembly Language programe. In order to
contact with CD-ROM use ATPI protocol pass through IDE interfaceing. The control module
have function Play, Pause, Stop, Eject, Next, Back . We can zelect mode control from remote or
push button on the front panel of the module, control volume and provides fiftecn songs selection

{rom remote.
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3.19 Tlsunsuislumsdnaendudnsenlslu AT8OC2051

:Command for control CD-ROM

CMD PWR  EQU v ;POWER

CMD EJECT EQU '¢ :EJECT

CMD STOP  EQU 's' :STOP

CMD PLAY  EQU 'p :PLAY

CMD_FF EQU f :FORWORD TRACK
CMD REW  EQU 't ;REWORD TRACK

CMD PAUSE  EQU 'x' ;PAUSE
CMD_REPEAT EQU 'g :REPEAT DISC
CMD TRACK EQU 't :TRACK SEEK

:2 BYTE ASCII THEN CANCEL ¢’

CMD BEFOREOFF EQU 'm' :before off CD-ROM

CMD TRACKONCE EQU 'o' :TRACK -9

BYTE! EQU 30H
BYTE2 EQU 3IH
BYTE3 EQU 32H
BYTE4 EQU 33H

CH_REMOTE: BIT GiH

REMOTE_PWR  EQU 0A8H ;POWER
REMOTE_EJECT EQU 042H EJECT (CD SELECT)
REMOTE STOP EQU 0OICH STOP



3o

REMOTE_PLAY EQU 4CH :PLAY
REMOTE_FT EQU 8CH :FF

REMOTE REW EQU OCH ;REW

REMOTE_PAUSE EQU 9CH ;PAUSE

REMOTE _REPEAT EQU 38H ;REPEAT DISC (DISPLAY)

REMOTE MORE EQU 0BOH ;MORE THAN 10 TRACK

ORG  20H
FLAG: DS 1 ;TEMP FLAG
FLAG TIMEOUT BIT FLAG.O ;TIMEOUT

FLAG_REMOTE BIT FLAG.]

FLAG ERR  BIT FLAG.2
FLAG FIRST T BIT FLAG.3

FLAG _SECOND BIT FLAG4

BIT COMMAND: DS 1 :CMD FOR REMOTE
BIT_ADDRESS: DS | ;ADDRESS FOR SONY
STACK: DS 1

COUNTER EQU 0COH ;02,92H =652 uS
;02, BOH = 775 uS
;02, COH = 840 uS

MAX EQU OFFH
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1/0
REMOTE BIT P10 :IR=1.0

RST BIT P3.2 RESET NEXT CPU

TXD BIT BIT P31 ;TX 110 BOUD RATE

LED BIT PI.1

K_POWER BIT P12
K _EJECT BIT PI.3
K STOP BIT Pl.4
K_PLAY BIT PLS
K_REW BIT P16

K_FFW BIT PL7

ORG O

LIMP MAIN

ORG 3H

RETI

ORG O0BH
PUSH ACC
PUSH PSW
CLR EXO0
LCALL READ REMOTE

POP PSW
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POP ACC

SETB EX0

RETI

ORG 23H

RETI

ORG  50H

REMOTE TBL: DB 30H ;0

DB 000H, OBOH, 040H ;123

DB OCOH, 020H, OAOH :456

DB 060H, OEOH, 010H ;789

DB OFFH ) command 't’

ORG BOH

MAIN:

MOV  SP#STACK  STACK POINTER

MOV SCON#01010010b ;set Mode 1 8 bit Asynchronus
:ren = | Enable Serial Port
;TB8,RB8 = 0 stop bit
:TILRI

MOV  TMOD#00100000B ;set mode (timer)
:mode 2 Auto Reload 8 bit)

MOV  THI1.#0FDH

SETB TRI



42

MOV  FLAG#0

b}

SETB RST

NOP

NOP

CLR ES

CLR EA ;DISABLE ALL INTERRUPT
:CLOCK GEN

SETB REMOTE  :SET ACTIVE HIGH REMOTE IN
SETB LED

START HERE SONY COMMAND IS

MOV FLAG#0

START:

CLEAR_BIT:
MOV BIT COMMAND#OFFH ;CLEAR COMMAND
MOV  BIT ADDRESS.#0FFH :CLEAR ADDRESS
NOP

NOP

LCALL GET_REMOTE
GET KEY:
NOP
MOV APl
ANL A#11111100B
XRL A#11111100B

J7.  START

CHECK KEY:
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JB  FLAG FIRST TK EXIT

SETB K POWER
NOP
JB K POWERK2
MOV A#CMD PWR
JB  RST.EXIT KI
LCALL ONOFF

EXIT KI:
CPL RST :RESET POWER ON / OFF
CPL LED
INB K POWER.S
AIMP K7

K2:
SETB K EJECT
NOP
JB K EJECTK3
MOV ARCMD EIECT
LCALL TX
JNB K EJECT.S
AIMP K7

K3:
SETB K PLAY
NOP
JB K PLAY.K4
MOV A#CMD PLAY
LCALL TX
INB K PLAY.$
AIMP K7

K4:



SETB K STOP
NOP

JB K _STOPKS
MOV A#CMD_STOP
LCALL TX

INB K _STOP$

AIMP K7

K5:
SETB K _REW
NOP
JB K REW.K6
MOV  A#CMD REW
LCALL TX
JNB K REWS
AIMP K7
K6:
SETB K FFW
NOP
JB K FFWK7
MOV  A#CMD FF
LCALL TX
INB K FI'W.§
K7:
K EXIT:
LCALL UTIL PRESS

LIMP START

GET REMOTE:

JNB CH REMOTE.CHECK_KEY
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CLR CH REMOTE

LCALL CH_INPUT

CH INPUT: PUSH 04
MOV R4.BYTE!

CINE R4#7BHNOT LEJ

MOV  R4.BYTE2

CINE R4HMOCAHNOT EJ

MOV R4 BYTE3

CINE R4#FEH.PLAY

MOV R4.BYTE4
CINE R4 #0IHNOT EJ
MOV  A#CMD_EJECT
LIMP NOT EJ
I I T
PLAY: MOV  R4,BYTE3
CINE R4,#0FDH.STOP

MOV  R4.BYTE4
CINE R4#02ZHNOT E]

MOV  A#CMD EJECT :EJECT
LJMP EXIT GET CMD

S 110

STOP: MOV  R4,BYTE3

CINE R4 #OFCH.BACK
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MOV  R4,BYTE4

CINE R4,#03HNOT_EJ

MOV A#CMD_STOP STOP
LiMP EXIT GET CMD
ST T LT T
BACK: MOV R4.BYTE3

CINE R4#0FAHNEXT

MOV R4BYTE4

CINE R4,#05H,NOT_EJ

MOV  A#CMD PLAY PLAY
LIMP EXIT_GET_CMD
S T
NEXT: MOV R4.BYTE3

CINE R4#0F8H,REM_A

MOV R4BYTLE4

CINE R4,#07THNOT EJ

MOV A#CMD FF FF

LIMP EXIT GET CMD
I
REM A:

LCALL FIND TRACK

B FLAG_ERRNOT SEND

JB  FLAG FIRST T,SEND 2BYTE
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MOV BA

XRL  A#0O ;TRACK 0 NOT HAVE

JZ EXIT D JF PRESS "0" THEN NOT ACTIVE
PUSH ACC

MOV  A#Y

LCALL SEND DELAY
SETB FLAG_SECOND
MOV A#(
LCALL SEND DELAY
POP ACC
MOV AB
LCALL SEND DELAY
LIMP SUCCESS 2BYTE
SEND_2BYTE:
LCALL FIND TRACK
JNB FLAG_ERR,REM B
MOV A#c¢
LCALL SEND DELAY
MOV A#c
LCALL TX
LIMP EXIT D
REM B:
LCALL TX
JB FLAG_SECOND,SUCCESS 2BYTE
SETB FLAG _SECOND
LIMP EXIT D
SUCCESS _2BYTE:
CLR  FLAG FIRST T
CLR FLAG_SECOND

NOT SEND:



48

AIMP EXIT D
EXIT GET CMD:

LCALL TX
EXIT D:

MOV R2.43

LCALL DTSEC

RET
FIND TRACK:

MOV  B#0

CLR FLAG ERR ;:CLEAR FLAG ERROR

MOV  DPTR#REMOTE_TBL
FIND T NEXT:

CLR A

MOVC  A@A+DPTR

XRL  ABIT COMMAND

IZ FIND T EXIT

INC B

INC DPTR

MOV ADB

XRL A#I12 :11 KEY COMPARE

JNZ FIND T NEXT

SETB FLAG ERR :SET FLAG ERROR

RET

FIND T EXIT. MOV AR
LCALL HTOA
MOV  AR3 :SEND LSB
RET
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ONOFF:
MOV  R2#10
LCALL DTSEC
MOV  A#n
LCALL TX
MOV R2#30
LCALL DTSEC
NOP
NOP
RET

SEND DELAY:
LCALL TX
MOV  R2#4

LCALL DTSEC

RET
BYTE ADDRESS EQU 04H :ANL D4H,44H1
BYTE ERROR EQU ODH :ERROR
GET _IR:

CLR FLAG REMOTE

MOV R5#3 ;SONY "L" 2.4 mS
BUSY:

LCALL BUSY SIGNAL

DINZ RS5BUSY

JNB REMOTE.$ sWAIT SIGNAL ACTIVE HIGH
RECIVE:

;THIS STEP READ COMMAND



MOV
MOV  B#8
MOV  R7#0
D READ:
DEC R7
MOV  AR7
XRL A#0

JZ EXIT IR

50

ROABIT COMMAND

;8 BIT COMMAND

JB REMOTE.D READ

LCALL FIND BIT

DINZ B.D READ

:NEXT STEP READ ADDRESS

MOV  RO#BIT ADDRESS

MOV B#4
MOV R7.#0
A READ:
DEC R7
MOV  AR7
XRL A#D

IZ EXIT_IR

4 BIT ADDRESS

JB  REMOTE,A_READ

:AFTER GET FILE FROM REMOTE READY

LCALL FIND BIT

DINZ B,A_READ

:NONE COMPARE BIT ADDRESS
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LCALL CH_CMD

MOV  ABIT ADDRESS
ANL A#OFH ‘MARK 4 BIT (LSB)
XRL A#BYTE ADDRESS
INZ NONE SONY
SETB FLAG REMOTE
NONE_SONY:
EXIT IR:

RET

UTIL_PRESS:
MOV  R7#MAX
WAITMAX:
MOV R6#MAX
DINZ R6.$
DINZ R7.WAITMAX

RET

CH CMD:
‘MAY BE IF ADD FUNCTION TO LCD DISPLAY
MOV  ABIT COMMAND
LCALL SEND TEST
MOV ABIT ADDRESS
LCALL SEND TEST
MOV A #0AH
LCALL TX
MOV  A#0DH

LCALL TX



LCALL UTIL. PRESS
RET

: 1 CYCLE TIME 18 650 uS§
; DELAY TIME 650 uS DATA COUNTER IS 02H. 92H
FIND BIT:
CLR C
LCALL BUSY SIGNAL
B REMOTE,ABORT
SETB C
ABORT:
MOV  A,@RO
RLC A
MOV  @R0.A ;STORE
INB REMOTE,} iWAIT FOR ACTIVE HIGH AGAIN
RET

: WAIT TIME IS MORE > 650 uS

BUSY SIGNAL:
MOV  R6#02H

DELAY: MOV R7#COUNTER  :DATA FOR WAIT 1 PULSE CYCLE
DINZ R7$

DINZ R6,DELAY

RET
LF: MOV  A#OAH
LCALL TX

MOV A #ODII



LCALL TX
RET

INB RLS$
CLR Rl
MOV  ASBUF

RET

JNB TLS§
CLR TI
MOV SBUF,A
RET

HTOA.:

HTOAS:

PUSH ACC
SWAP A
ACALL HTOAS
MOV R2A
POP  ACC
ACALL HTOAS
MOV R3A

RET

ANL  A#OFH
CINE A #OAH.8+3

INC  HTOAS]
ORL.  A#30H
RET

HTOASI: SUBB A#Y
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ORL A#40H
RET

SEND TEST:

LCALL HTOA

MOV  AR2
LCALL TX

MOV  AR3

LCALL TX

MOV A%
LCALL TX

RET

DTSEC: MOV  R6#179
DTSEC1: MOV  R7.#0

DINZ R7.%

DINZ R6,DTSECI

DINZ  R2,DTSLEC

RET
ST
NOT_EJ: POP 04

RET

R e
ERROR: LCALL WAIT 1mS

RET
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READ REMOTE: INB REMOTE.S

LCALL WAIT 2 5mS

INB  REMOTE,ERROR

JB REMOTES

NOP

NOP

MOV RI#08

INB REMOTE,$
ST WAIT: LCALL WAIT 750u$

MOV  C,REMOTE

CPL CY

RLC A

DINZ RLNOT 8

LIMP STO_BYTE!
NOT &: IB REMOTE,$

NOP

NOP

JNB REMOTE.$

LIMP ST WAIT
STO BYTEI: MOV BYTELA
.

JB  REMOTES$

NOP

NOP

MOV RI1.#08

INB REMOTE,S$
ST WAIT2: LCALL WAIT 750uS

MOV  C,REMOTE

CPL CY

RLC A



NOT_82:

STO_BYTE2:

B
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DINZ RI1NOT 82
LIMP STO BYTE2
REMOTE.}

NOP

NOP

INB REMOTE.$
LIMP ST WAIT2

MOV BYTE2,A

S P

ST WAIT3:

NOT 83:

STO BYTE3:

LCALL

JB

B REMOTE,$
NOP

NOP

MOV RI.#08
INB  REMOTE.$
WAIT 750uS
MOV  C.REMOTE
CPL CY

RLC A

DINZ RI,NOT 83
LIMP STO BYTE3
REMOTE.$

NOP

NOP

INB REMOTE.S$
LIMP ST WAIT3

MOV  BYTE3A

W

B REMOTE.S
NGP
NOP
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MOV R1408

INB  REMOTE.S$
ST WAIT4: LCALL WAIT 750uS

MOV C,REMOTE

CPL CY

RLC A

DINZ RINOT 84

LIMP STO BYTE4
NOT _84: JB  REMOTE.S$

NOP

NOP

JNB  REMOTE,$

LIMP ST WAIT4
STO BYTE4: MOV BYTE4A
L

SETB CH_REMOTE

LCALL WAIT 60mS

LCALL WAIT 60mS

RET
T I 1 0001

WAIT 250uS: MOV R7.#1
AIMP DO _WAIT
WAIT 500u8: MOV R7#2
SIMPDO WAIT
WAIT 750uS: MOV R7.43
SIMPDO WAIT
WAIT [mS: MOV R7,#4

SIMP DO WAIT



WAIT 2mS:

WAIT 2_5mS:

WAIT 60mS:

DO WAIT:

WAIT LP:

END

MOV

MOV

MOV

SETB

JNB

SIMP

SIMP

SIMP

TRO

CLR

DINZ

CLR

MOV

MOV
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R7.48

DO WAIT
R7#10
DO WAIT
R7.#240

DO WAIT

TFO.$
TFO
R7,WAIT_LP
TRO
THO #6

TLOAS
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3.20 Wsunsunlilumsfenenaudfnionlylu ATE9S8252

:Project CD-ROM interface ATAPI

:By Arampee

RD2

Bau_RD?2 equ Ofah

C52

Bau C52 cqu  Ofdh
Start CD equ 1

org 20h
flag: ds 1
flag cmd bit flag.0 ;for led command
flag serial bit flag.}
flag disc  bit  flag.2 :disc insert
tflag eject bit flag.3
flag play  bit flayg4
flag subb  bit flag.5
flag pause bit flag.6

flag error  bit  flag.7

org 21h
flag II: ds 1

lag repeat  bit  {ag 1.0



disbuft: ds 17 .17 byte buffer

;for function hex to decimal

mem_buff:  ds 3

xbyte d: ds 1
xbyte I: ds |
sbyte h: ds 1

audio_status; ds |
packet size: ds |
start_track: ds 1
total track: ds |

track play: ds 1

index play: ds 1

min: ds |
see: ds |

tmp: ds 1
tmp0: ds 1
tmpl: ds 1
tmp2: ds 1
tmp3; ds 1

Start M: ds |
Start S: ds 1
Start [I: ds 1

End M: ds 1
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End S: ds 1
End F: ds |
packet:

packet emd: ds |
packet 1: ds 1
packet 2:  ds 1
packet 3: ds !
packet 4: ds |
packet 5: ds 1
packet 6: ds 1
packet 7: ds 1
packet 8: ds !
packet 9: ds 1
packet 10: ds 1
packet 11: ds 1
packet 12; ds |
packet 13; ds |
packet_14: ds |

packet 15: ds 1

org  70h
TOC file: ds  30%*3 smaximum 25 track (3 byte / track)
stack equ 255-30

org O

limp main



main;

reti

org

limp

mov

mov

mov

mov

mov

mov

mov

sctb

elr

mov

ibh
23h ;service Serial Interrupt
Cint
sp#stack
psw #0
scon,#01010000B  ;set Mode 1 8 bit Asynchronus
;ren = 1 Enable Scrial Port
;TB8,RBS = 0 stop bit
;TLRI
tmod #00100000B  :set mode (timer)
:mode 2 Auto Reload 8 bit)
tcon #01010000B  :timer0.] intcrnal count
thl,#Bau C52
tI1 #Bau_C52
trl
ea :enable all interrupt
flag #0
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mov  flag I1,#0 ;clear bit flag

leall init led

mov  dptr#scl_init
lcall write_line

mov  dptr#scl wan
Icall write line

mov 12 #5

feall dtsec

leall init ata device ;initilize CD-ROM

lcall atapi identify_device ;check Company CD-ROM

lcall wait_for ready ;check media

mov  dptr#scl cmd

Icall write line

mov track play#l
sctb  es

setb  ea

wait_serial:
Jjb  flag disc,none Chk
leall wait_for ready
ajmp wait serial
none_Chk:
jnb  flag serial.menu_exit

mov  a,tmp
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clr  flag serial

key I
cjine  a,#ckey 2 :Eject / Closed Tray
clr  flag repeat :clear tlag repeat
lcall atapi_eject

limp menu exit

cjne  a#r key 3 ;reverse
inb  flag disc,menu_exit
lcall atapi_rew track
limp  menu_exit
key 3:
cine a#p.key 4
jnb  flag disc.menu_cxit
jb  flag play,menu_exit
mov track_play #Start CD ;play track
lcall play CD
limp menu_ exit
key 4:
cne  a#'fkey 5
jnb  flag disc,menu_exit
leall atapi_few_track ;forword track

ljmp menu_exit

key 5:
cne  aH's' key 6
jnb  flag disc.menu_exit
clr  flag repeat ;clear flag repeat

lcall atapi_stop :stop
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clr  flag play
limp menu exit
key 6:
:may be Remote Control
cjne  a#t key 7 strack 2 byte
jnb  flag discmenu_exit
clr s
lcall get remote
setb es

mp menu_exit

cine a#x'key 8
jnb  flag disc,menu exit  ;pause
lcall atapi pausc
imp menu exit
key &
cjne af'g key 9 repeat track
cpl flag repeat
mov 2 #10
leall dtsec
limp memu exit
key 9:
cne aFn.key 10 ;on /oftf
lcall clear screen
[imp menu exit
key 10:
menu_exit:
jnb  flag_play.nenc Display Time
jb  flag_pause,nonc Display Time

clr es



leall read subchanCmd
mov  a,audio_sfalus

cjne a#13h,nonec_stop

jb flag repeat,repeat disc
lcall atapi stop
lijmp nonc_stop
repcat_disc:
mov  track play#Start CD
lcall Play CD
none_stop:
mov 2 #3
lcall dtsec
setb  es
none_Display Time:
mov  tmp,#0
mov  a,SBUF
cr i

limp wail_scrial

disec: mov  16,#179
ditsecl: mov 7 #0h
dinz 7%
djnz r6,dtsecl
dinz r2.dtscc

ret

get_remole:

;first byte

66

:display time
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mov  dptr.#scl shifiTrack
lcall write line
mov  a#LINE2+12

teall goto xy

leall rx byte
cine  aX'c".digit one
Iimp Shift_exit
digit_one:
lcall write lcd
cr ¢
subb  a,#30h
anl  a#0fth
swap a
anl a#0f0Oh
mov  xbyte h.a
A's
;secound byte
icall rx_byte
cinc  a#'c'.next digit
limp  Shift Exit
next digit;
lcall write_led
clr ¢
subb a.#30h
anl  a#0th
orl axbyte h
once_track:

mov  xbyte d.,a



ssuccess 2 byte
mov  xbyte h#0
mov xbyte 1#0

leall dtoh

mov  r2x#2

lcall dtsec

mov  atotal tragk ;

mov  bxbyte |  :Rcload
clr ¢
subb ab

jc  Over Track
mov ab ;reload
xrl  a#0
jz  Over_track
mov  ab
mov track _play,a play track
leall play CD
Over Track:
Shift Exit:

rei

power_down:
clr  ATA nRESET
leall  Atapi_Delaytime
sctb  ATA nRESET
mov  dptr#scl blankl

lcall write line
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mov  dptr,#scl blank2
leall write_line

ret

clear screen:

inb  flag disc.key9 exit

clr  flag repeat sclear flag repeat
lcall atapi stop ;stop
clr  flag play

mov  dptr#scl blank]
leall write line
mov  dptr#scl_powerotf

leall write_linc

key9 exit:

scl

scl

scl

sel

sel_

ret

:0123456701234567
cmd: db LINEIi, "Press Command 7 "

1nit: db  LINEL " Initialize "

wait:  db  LINE2, " Please Wait... "

test: db  LINE2, "s##%% done sexxen

rcadTOC: db LINEL, " TOC Reading... "

scl_blankl: db  LINEI, * "
scl blank2: db LINE2, " "
sel poweroft: db  LINE2, "---- OFF. -—-"
scl shftTrack: db LINIE2, "Shift Track "

LINE! equ 0

LINLE2 cqu  40h



point equ

led clk  bit

16 ;16 char

P2.0

led data bit P21

led ¢ bit P2.2

delay:
mov  r4.#0h
dinz 4%
dinz r2.delay
ret

print_lcd:
lcall htoa
mov  ar2
lealt write led
mov  ar3
leall write_led
ret

write led:
setb  flag cmd
leall write_byte
ret

writc_byle:
push b
push acc
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mov b#8 :shift 8 bit

send lcd:

rle a
mov lcd datac

nop

clr  led clk
nop
setb  led clk

nop

dinz b,send led

clr  led _clk
nop

sctb  led clk
nop

jb flag emd RS HIGH

clr  lcd data

ajmp RS exit
RS HIGH:

setb lcd data
RS exit;

nop

clr led e

mov  r2,il
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Icall delay

setb led ¢
mov  r2.#l

lcall delay

pop acc

pop b

ret
write_disbuf:

mov & fLINE2

Icall goto xy

setb  flag cmd

mov ) #disbull

mov b #point
write Char:

push b

mov  a,@@r

lcall wrile_byte

inc 10

pop b

dinz b,write Char

ret

write_line:
clr a
move a,@atdptr

leall goto xy
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inc dptr

seth flag cmd

mov  b.#point

se led:
push b
cr a
move  adatdptr
Icall write_byte
inc  dptr
pop b
djnz  b.se_led
ret

goto_xy:
cir flag cmd
sctb  ace.7 ;sct bit 7 arc goto_xy
leall write byte
ret

init_led:
setb led e

setb led clk

;delay time for initialize

mov  12#5

Icall delay

cr  flag_cmd ;il flag cmd == "1" then RS = LOW,
mov  a,#38h :cmd

leall write_byte



mov  a#0fh :cmd

leall write_byte

mov  a,#06h :emd

Icall write byte

mov a#0lh :cmd

fcall write byte

ret

HEX TO ASC
HTOA: PUSH ACC
SWAP A

LCALL HTOAS
MOV R2A
POP ACC
LCALL HTOAS
MOV R3A

RET

HTOAS: ANL A#OFH

CINE A#0AH.$+3

INC HTOASI
ORL A#C :0x30H
RET

HTOASI:  SUBB A#9
ORL A#@ :0x40H

RET
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DA2 bit P27
DALl bit P2.6
DAO bit P25
CS1 bitr P24
C50 bit P2.3

ATA_nDIOW  bit P34 :Write Pulse
ATA nDIOR  bit P35 ;Read Pulse
ATA INTRQ bt P36 ;interrupt Request

ATA nRESET bit P3.7

ATA_DATA MS cqu PO :MSB D8-DI5
ATA DATA LS equ Pl :LSB DO0-D7

ATA_ADDR equ P2
ATAPI LOW  cqu 0

ATAPI HIGH cqu Offth

do_packet cmd:
mov 10 #packet
mov 17, F16
clr_packet:
mov  (@r#0
inc )

dinz r7.clr packet

fcall ndrg wait



mov  a,#0a0h
leall set cmd register

rct

scnd_packet:

leall drq wait

mov  r0.#packet

mov  r7.packet size

send packcet 1:

mov  a,[@r0

inc 0

push acc
mov  a,@rl)
inc r0

mov  ba
pop acc

leall set data

dinz r7.send packet |

leall wait irg
lcall get status_register

ret

L]

get MSF field:
leall get data

mov tmplb

76

packet size
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leall get_data
mov  tmp2.a
mov  tmp3.b

ret

L]

packet cmd error:
mov  dptr#scl packet error

lcall write line

leall get error_register

ret

init_ata_device:

clr  ATA nRESET
leall Atapi_Delaytime
setb ATA nRESET

leall Atapi Delaytime

lcall bsy wait
leall get devhead register
cir  ATA DATA LS4 ;set deviee arc "master”

leall set_devhead_register

leall bsy wait

lcall get cyl low register
cine  a#14h,init_device error
leall get cyl_high register

cjne  a,#0cbh,init device error
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ljmp init_device done
init_device crror;
mov  dpir.#scl device crror

lcall write_line

ajmp $§
init device done: ;diagnostics Command
mov  a#90h

Icall set cmd register

lcall bsy wait

leall get error register

jnb  acc.0.init_device crror
;After init successtull
;Display CD-ROM Ready

mov  dptr.#scl_device ready

Icall write line

mov 12 #5

leall  dtsec

rct

atapi_identify device:

mov  a#2
lcall set cyl high register
cr a

lcall set cyl low register

mov a#0alh :Comimand
lcall set emd register

Icall wait_irgq



lcall get data

clr
jb
jb
mov
identify C2:
jb
jb

mov

identify C3:

mov

a
acc.0,identity C2

acc.lidentify C2

akh

acc.0,identify _C3

acc. l.identify C3

aHg

packet size,a

:skip next 9 word

mov

leall

r/,i#26

skip_device fields

;get model number

mov

leall

mov

lcall

mov

Ieall

leall

leall

a,#LINE2

goto xy

17.#10

print_device ansi :get Company Vendor

r7 #(10+33+1+14+4641)

skip device fields

skip_rest_of packet

bsy drdy wait

749
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mov  dpir,#scl device ready
lcall write line

moy  r2#5

lcall disec

ret

L]

test unit ready:

Icail do_packet cmd

Icall send packet

inb STATUS_REG_ERR.test_unit d
cr ¢

ret

test_unit d:

setb e

ret

wait_for ready:

mov  dpir#scl chk drive

leall write line

mov 3 #2 :5

wait_for rcady2:

mov  r2#15 ;25

wail_for readyl:

XX

dec 12
cne 2 #0xx

ajmp not media



leall
leall
jnc
dec
¢jne
media_insert:
lcalt
scth
ret
not_media:
mov
icall
clr

ret

Rl

Atapi Delaytime
test_unit_ready
wait_for readyl
r3

r3,#0,wait_for ready2

read TOC

flag disc

dptr.#scl nodisc
write line

flag disc

L)

read_TOC:
mov
Icall
mov
leall

get TOC:
mov
leall

leall

lcall

mov

mov

mov

dptr.#scl toc reading
write_linc
dptr #scl waitting

write _line

a,#0fth
set_cyl low register
sct_cyl high register
do packet ¢md

packet_cmd.#43h ;command
packet_1#00000010b MSF=1

packet 7 #0fth ;allocation Lenght



B2

mov  packet B#0fTh s(again, set it to full ON)

Icall send packet

b STATUS_REG ERR,read toc e
jb STATUS REG_DRQ,read toc get file
seth ¢
ret
read toc_e:
mov  dptr#scl toc error
leall write line
Icall delay display
clr ¢

ret

read_toc_get_file:

leall get data ;data lenght

lcall get data .get_track Limit
moev  start_track,a

;read track description

mov rl #TOC file+3 :for zero
mov  total track.#0 :clear
read _tocl2:

Icall get data ;get address and Control Fields

lcall get data :get Track nummber
mov  tmp0.a

next MSF read:
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:get MSF feilds

lcall get data

mov tmplb M
mov  (@rl.b
inc rl

leall get data

mov  tmp2.a )
mov (@rla

inc rl

mov  tmp3.b :F
mov  (@rl,b

inc ril

inc  total track
lcall bsy wait
jb STATUS REG DRQ,read tocl2

setb ¢

:Find total Track

dec total track total track = total track - 1

mov  dptr#scl TOCinfor
lcall copy_ write

:show total track
mov  xbyte ltotal track

leall insert Word

mov  disbuff+0,a ;MSB Bit

mov a3



mov

disbuff+1.a

:Calculate Remaing Tine

mov
inc
mov
mov
mul
add
mov
mov

mov

inc
mov

mov

cir
mov
cjne

setb

none equ:

adl:

mov

jb

clr

subb

mov

lcall

atotal track

:LSB Bit

a :lind for last

dptr #TOC filc

b.#3
ab
a.dpl

ri),a

a,@r0

mimn.a

a,@rlt

sce,a

flag subb
atotal_track
a,#1 nonc_equ

flag subb

a.min

flag subb,adl

C

a,TOC filc+3

xbytle lLa

insert_Word

;M Start

;Total Min

84
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nov

mov

mov

ib

clr

subb

ad2:

mov

C
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disbufl*9.a
ar3

disbuff+10.,a

da.5CC

flag subb,ad2

a.TOC file+4 8 Stant

xbyte l,a

lcall insert Word ;Total Sec

cine
mov

Wr Char:

mov

moy

moy

a, A0 Wr Char

a#ol

disbuff+13,a
ar3

disbuiT+14.,a

leall write_disbuf

ret

L}

caleulate track:

;start play track

mov
mov
leall
;end of play
mov
inc

mov

a,track_play ;start index track
rl #5tart M
load MSF
aftotal track :stop end of TOC
a .add last MSF

rl #End M
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lcall load MSF

ret

Load MSF:

mov dptr#TOC file

mov b #3
mul ab

add a,dpl
mov 1.2
mov  b#3

Load MSF file:
cr a
mov  a,@r0

mov  (@ri,a

inc 0
inc rl
dinz bJoad MSF_file

ret

play CD:
mov  dpir,#tscl playCb

leall write fine

Seek_track:

lcall calculate track

Icall sc_test
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lcall do packet emd
mov  packect_cmd#47h
mov  packet 3 Start M
mov  packet_4,Start S

mov  packet 5.Start F

mov packet 6,End M
mov packet 7End S

mov  packet 8 End F

lcall send_packet
jnb STATUS_REG ERR,play_audio_cmd
lcall packet_emd error
cr ¢
clr  flag play
ret
play audio ¢cmd:
setb flag play
sctb ¢

ret

read_subchanCmd:
mov  a#0fth
lcall set _cyl low register

Icall set cyl high register

lcall do packet ¢md
mov  packel_cmd#42h

mov  packet 1 #00000010b MSF =1
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mov  packet 2 #03000000b  ;subQ =1
mov  packet 3,#0[h
mov  packet 7 #0fth ;allocation lenght

mov  packet 8#0fth :

leall send_packet
jb STATUS_REG_ERR.rcad subcmdErr
jb STATUS_REG _DRQ,read subcmdRdy
ret
read subcmdErr:
: lcall packet cmd error
lcall  wait_for ready
clr flag play
ret
read_subcmdRdy:
Icatl get data :get audio status
mov ab

mov  audio_status,a ;wait for Stop

; Icall print senal

: lcall If

leall get data ;5ub chanel data lenght

lcall get data :format code ADDR

leall get data strack inDex

mov  index_play.a track <now> play

mov  lrack play,a ;store for seek



lcall

lcall

ib

mov

ajmp
r_repeat:

mov
ltrack:

leall

:show track
mov

lcall

mov
mov
mov
:Min Display
mov
icall
cjne
mov
Wr CharM:

mov

get MSF field ;show inDex Remaing Time

get MSF ficld

flag repeat,r repeat

dptr.#scl Play Time

Itrack

dptr #scl Play repeat

copy write

xbyte_lindex_play

mnsert_Word

‘Index Track

disbuff+6,a
ar3

disbuff+7,a

xbyte Limpl

insert_Word

;MSB Bit

;L.SB Bit

:Min

a,#0' ' Wr CharM

a#"’

disbuff+9.a

;MSB Bit

&9



mov
moy

:Sec Display
mov

Ieall

mov
moy

mov

Icall
acall

moyv

a.r3

disbuft+10.a

xbyte |tmp2

insert Word

disbuff+13.a

ar3

disbuff+14.a

write disbuf

;LSB Bit

:Sec

:MS3B Bit

;LSB Bit

skip_rest_of packet

2 #2

lcall dtsec

rct

L]

atapi_rew_track:

jnb  flag play Reword Exit

moy
xrl
jnz
Reword_Exit:
ret
Rewoid track:
clr
moy
subb

mov

a,track_play

a.#1

Reword Track

c

atrack play

a f#l

track play.a

ljimp Seck Track

20



a]

atapi few track:

jnb  flag play,Forword Exit

mov  atotal track
xrl  a,track play
Jnz  Forword track
Forword Exit:
ret
Forword_track:
mov  atrack play
add a#l
mov  track play,a

limp Scck Track

atapi_pause:
cpl flag pause

jnb  flag pause.nonc_pausc

mov  dptr.#scl_pause

lcall write_line
none_pavse:

leall do_packet cmd

mov  packet cmd,#4bh

clr a

mov  c.flag pausc

cpl ¢

mov  ace.0.c

mov  packet Ba ;pause / Resume

Icall send packet



jnb  STATUS REG ERR,Pausc Cmd
leall packet cmd error
ret

Pausc Cmd:

ret

:stop Function

atapi_stop:

mov  dpir,#scl stopCD

lcall write_line

leall do packet cmd ;clear

mov  packet_cmd#dch

lcall send packet

jnb STATUS REG ERR,Stop playCmd
leall packet cmd error

imp stop_exit

Stop_playCmd:
leali wait_for ready ;check disc and get TOC Disc

;after stop CD read New TOC

clr flag play
sfop_exit:

rct

atapi_cject:

mov  dptr,#scl_stopCD
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leall write line

lcall do packet ¢md clear
mov  packet cmd#1bh ;command

jb  flag cject,Load tray

mov  dptr.#scl tray_open

lcall write linc

mov  packet 4.#00000010b
leall scnd_packet
cpl flag_eject
ret
Load tray:
mov  dptr,#scl tray close

leall write_line

mov  packet 4.#00000011b

lcall send packet

cpt  flag eect

leall wait_for_ready :check disc and get TOC Disc

ret

skip rcst of packet:
leall get status register
jnb STATUS REG DRQ.skip rest d
lcall get data
simp skip _rest of packet
skip rest d

ret



send device ansi:
feall get data
push acc
mov  ab
lcall tx_byte
pop  acc
lcall tx byte
djnz r7.send device ansi

ret

print_device ansi;
lcall get_data
push ace
mov ab
lcall write led
pop acc
leall write_icd

dinz r7,print_device_ansi

mov 245
leall disec

ret

STATUS_REG ERR bit acc.0
STATUS _REG_IDX bit acc.!

STATUS REG_CORR bit acc.2
STATUS REG DRQ bit acc.3

STATUS REG DSC bit accd
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STATUS_REG DF bit acc.d
STATUS REG DRDY bit acc.é

STATUS REG BSY bit acc.?

gel status_rcgister:

;set status

sctb DA2

sctb DAL

seth - DAD

setb  C51

cir CS0

feall read cycle Is

ret

gel sector_n_register:
clr DAZ
scth DAL
setb  DAD
setb  CS1
cir  CSO
tcall read cycle 1s

ret

get sector ¢ register:
clr  DAZ
setb DAI
clr  DAD
selb (51

cir CSO
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lcall read cycle Is

ret

ERROR_REG AMNF bit acec.D
ERROR_REG TKONF bit acc.]
ERROR REG ABRT bit acc.2
ERROR_REG MCR bit ace3
ERROR_REG_IDNF bit acc4
ERROR REG MC bit acc.5
ERROR_REG UNC bit acc.6

ERROR _REG RES bit acc.7

get error_register:
clr DA2
clr DAl
setb DAO
setb CSI
cle  CS0O
leall read cycle 1s

ret

get cyl high register:
selb DAZ2
clr DAl
setb  DAD
setb  CS1
clr CS0
leall read cycle 1s

ret




get cyl low register:
setb DA2
clr  DAI
clr  DAO
sctb  CS1
cr CS0
leall read cycle 1s

rct

get devhead register:
sctb  DA2
setb  DAI
clr  DAOD
setb CSi
clr €S0
feall read cycle 1s

rct

set_devhead register:
setb DA2
setb DAL
clt  DAO
setb 81
cr CSO
lcall write_cycle Is

ret

set eyl high register;
setb DA2

clr DAI

97



DAD
Csi
CSo

lcall write_cycle 1s

ret

set_cyl low register:

seth
clr
clr
seth

clr

DA2
DAl
DA0D

CS1
C50

leall write_cycle ls

ret

set_cmd_register:

seth
seth
sctb
seth

clr

DAZ2
DAl
DAOD
€Sl

CS0

leall write cycle Is

rct

1

;data Register

get_data:

clr
clr
clr

setb

DAZ2
DAT
DAO

CS1
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clr CSO

leall read_cycle

ret

set data:
cr DA2
clr DAl
cir DAO
setb  CS1
cir  CS0

lcall write cycle

ret

Set Data Is:
clr  DA2
cir DAl
cir  DAD
setb  CS]
clr CS0

lcall writc cycle s

ret

Read cycle:
clr  ATA nDIOR
mov a2 ATA DATA LS
mov  bATA DATA MS
sectb ATA nDIOR

ret

rcad cycle Is:
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mov  ATA DATA_LS#0fth
cir  ATA nDIOR

mov a,ATA DATA LS
sctb - ATA nDIOR

ret

write_cycle:
mov  ATA DATA LS.a
mov  ATA DATA MSb
clr  ATA nDIOW
nop
setb ATA nDIOW

ret

write_cycle 1s:
mov  ATA DATA [Sa
¢t ATA nDIOW
nop
setb ATA_nDIOW

ret

Wait_Irg:
sctb ATA_INTRQ
jnb  ATA _INTRQ,Wait_Irq

rct

skip_device_fields:
lcall get data
djinz r7skip device ficlds

ret
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bsy wait:
nop
nop
nop
nop
lcall get_status_register
jb STATUS REG BSY bsy wait

ret

L}

bsy drdy wait:
nop
nop
nop
nop
leall Atapi_Delaytime
lcall get status register
jb STATUS REG BSY,bsy drdy wait
jmb  STATUS REG DRDY.bsy drdy want

rct

drq_wait:

nop

nop

nop

nop

lcall get status register

ib  STATUS REG BSY drq wail
jnb  STATUS REG_DRQ.drg wait

ret



ndrq wait:
nop
nop
nop
nop
lcall
jb
jb

ret

get status_register
STATUS _REG BSY.drq wail
STATUS _REG DRQ.drq wait

Atapi Delaytime:

mov

r4 #0ah

delay 1: mov  15#0ah

delay 2: mov 16,40

delay_3: xch  arn7

xch
djnz
dijnz
djnz
ret

atx?
t6,delay 3
r5,delay 2

r4.dclay 1

delay display:
mov
leall

ret

r2#3

disec

convert_hd:
mov

leall

xbyte h,#0

htod16bit

io2
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mov  a,mem_buff+2
Icall htoa

ret

insert Word:
Icall convert hd
mov  a,r2

ret

:0123456701234567
scl device error: db  LINEZ2, "ATAPI CD-ROM ERR”

sel device ready: db  LINEl, "ATAPI CD-ROM Rdy"

scl chk drive: db  LINE1, "Disc insert Wait"

scl_nodise: db  LINE2, " Tray No Disc.! "

scl_toc reading: db  LINE1, " TOC Reading.. "

scl_waitting: db  LINE2, " Pleasec Wait...."

sel toc error: db  LINEZ2, " Read TOC Error!"

scl_description: db  LINE1, "Read M.S.F Files"

scl tray_opemn: db LINE2, "-<Tray Open >-",

scl tray close: db  LINE2, "-> Tray Close<-";

scl_playCD: db LINEl, "Now Playing ™

scl_packet error: db  LINEIL, "Cmd Packet Error™;

s¢l TOCinfor: db " Track 00m 00s";



scl Play Timc: db

scl Play repeat: db

scl Track rcpeat:  db
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"Play (1 0Om 00s™;
"Rep-D 01 00m 00s™;

"Rep-T 01 00m 00s™;

scl stopCd: db  LINEI, "Now Stop.. "
scl_empty: db LINEZ, " "
scl pausc: db  LINE2. "Now CD Pause..! ";
print_serial:

lcall htoa

mov  apr?

lcall tx_byte

mov a3

{call tx bytc

ret

SERVICE RX INTERRUPT

RX INT:

SERETL

clr flag_serial
job %

CLR RI

MOV  ASBUF
MOV  tmp.a

setb flag serial

POP  ACC

reti

PUSH ACC

;RECIVE DATA FROM SBUF (INTTERRUPT)



RX_BYTE:

JNB RIS
CLR RI
MOV ASBUF

mov  tmp,a

RET
TX BYTE;

MOV SBUFA

INB TL$

CLR TI

RET

LF: MOV A #OAH
LCALL TX BYTE
MOV  A#ODH
LCALL TX BYTE
RET

opy_wrile; mov 1) #disbuff

mov  b.#point
copy_Now: cr a

move  a,@a+dpir

mov  (@r0,a
ine 0

inc  dptr

dinz b.copy Now

rct

;16 BIT H TO DECTMAL

105
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: HEX TO DECIMAL

HTOD16BIT: CLR A :CLEAR OUTPUT
MOV MEM BUFF+2.A
MOV MEM BUFF+1,A

MOV MEM_BUFF+0,A

MOV  R4#16 .SHIFT 16 BIT
HTO16D2: MOV AXBYTE L

RLC A

MOV  XBYTE LA

MOV A XBYTE H

RLC A

MOV  XBYTE HA

MOV RS#3 :ADD DECIMAL
MOV  ROFMEM_BUFF+2 ;MSB MEM_BUFF +0
MEM BUFF +1
:LSB MEM_BUFF +2

HTO16D: MOV  A.@RD

ADDC AACC

DA A

MOV  @RO,A

DEC RO

DINZ RS HTOI6D

DINZ R4HTO16D2

RET

DTOH: MOV R7#8 8 BIT

DTOH!:



DTOH2:

DTOH3:

DTOH4:

07

MOV RO#xbyte d :INDEX TORI
CLR C
MOV  A.@RO

RRC A

PUSH PSW |
JNB  ACC.7,DTOH3
CLR C
SUBB A #30H

JNB  ACC.3.DTOH4
CLR C
SUBB A#03H

MOV @RO.A

POP PSW -l

MOV Axbytc |
RRC A

MOV  xbyte LA
DINZ R7,DTOHI

RET

end
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4.3 MA3 TEST UNIT READY COMMAND
A1da TEST UNIT READY COMMAND iiufidanldasaennundenTumsiian
Y03BATON [noliyas Ham1dadn1san 4.2 uaz 4.7 Whisensuaaaa o umIsin 1o

4AR1T4 TEST UNIT READY COMMAND

(02/04) SPIN/UNLOAD

F 3

S i,
NOT READY

SPIN UP/LOAD

TOC 0K
Y
N( MEDIA
MEDIA READ TOC
RAEDY
EJECT |
MEDIANOT [« CANT T AN l
PRESENT {00706
o< BAD MEDIA
<
SPIN UP
(0273A) NO MEDIA
{0206)
(02/00)

1 4.2 anurn13¥191UU09R1d9 TEST UNIT READY COMMAND



A15H 4.1 SHAAE TEST UNIT READY COMMAND
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Bit | 5 4 3 0
Byle i
0 Operation code (00h)
1 Reserved
2 Reserved
3 Reserved
4 Reserved
5 Reserved
6 Reserved
7 Reserved
‘ 8 Reserved
9 Reserved
10 Reserved
1 Reserved
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4.4 A1d3 REQUEST SENSE COMMAND
" ’ ' -
fi1d9 REQUEST SENSE COMMAND iluidsfilfiuaniluanziiozidunsiesvom
' ¥ ]
04 Sense Key ltaz ASC b 1¥ai19douaniuznenmiugaewiie: a4 Tasliyasdad

A
TN 4.2

P13 144.2 TAIA1A9 REQUEST SENSE COMMAND

Bit 7 6 5 4 k 2 1 0
Byte
0 Operation code (03h)
1 Reserved
2 Reserved
3 Reserved
4 Allocation Length
5 Reserved
6 Reserved
7 Reserved
B Reserved
9 Reserved
10 Reserved
11 Reserved




4.5 Aas REQUEST SENSE READ DATA

J
o o

A4 REQUEST SENSE READ DATA L

Fumdsn141un1581um Sense Key iag ASC

TaunssmaezAsnseuA1d REQUEST SENSE COMMAND fau

a13134.3 un1s91udeyaues REQUEST SENSE READ DATA

Ri 7 6 5 4 3 2 | 0
Byte
0 Vatid [ Yirror Code (70h or 71h)
l Reserved
2 Reserved ’ ILI l Reserved | Sense Key
3 Information
4 Information
5 [nformation
] Information
7 Additional Sense Length(n-7)
8 Command Specific Information
9 Cormmand Specific [nformation
10 Command Specific Information
11 Command Specific Information
12 Additional Sense Code(ASC)
13 Additional Sense Length Qualifie(Optical)
id Field Replaceable Unil Code{Optical)
15 SKSY Scnse Key Specific(Optical)
16 SKSV Sense Key Specific{Optical)
17 Scnse Key Specific(Opticall
18 Additional Sense Length Byle
n Additional Sense L.ength Byte
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4.6 Md1 READ TOC COMMAND
0w o e o oA [T [ d..\d [} ]
119 READ TOC COMMAND HJHﬂ‘lﬁ\‘l“ﬂﬂl‘]iﬂﬁﬂﬂﬂ'ﬂﬂE]ulﬂuﬁ]mﬂuﬂ‘l'iﬂ'IUﬂ'ﬁﬂﬂ
a A ¢ o t Fy ~ W [] ] 1 P~ @ o [}
aITUY l'ﬂEl"!]::Ilﬂlﬂllﬂ‘l'ilﬂﬁﬂlﬂﬂ;!ﬁ“ulﬂﬂ'lﬂllﬂu BuTuTU 1aflﬂuﬂm’mlmxmlmuwmmm

Tasliga s HafdIaTNA13199 4.4

B1519 4. 459 AAANYDI TOC COMMAND

Rit 7 6 5 4 3 2 1 0
Byie

0 Operation code (43h)

1 Reserved J MSF l Reserved

2 Reserve& A

3 Reserved

4 Allocation Length

5 Reserved

) Starting Track

7 Allocation Length(MSB)

8 Allocation Length{LSB}

9 Format ] Reserved

10 Reserved

11 Reserved
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4.7 183 READ TOC DATA
f1da READ TOC DATA WlufdsilFlumsawauisdssveasumstylaoneuns

B1UATIZADININTIIBUR T READ TOC COMMAND ney

A1319 4.5 SHAA1T9U99 READ TOC DATA

Bit 7 6 5 4 3 2 1 0
Byle
0 M5B TOC Data Length
| LSB
2 First Track Number
3 Last Track Number

TOC Track Descriptors

0 Reserved

1 ADR Control

2 Track Number

3 Reserved

4 MSB

5 Absolute CD-ROM Address

6

7 LSB

A15144.6 AIN52111R194 Control Field

Control Field Description
O0h 2 Audio With Out Pre-emphasis
01h 2 Audio With Pre-cmphasis
02h 2 Audio With Out Pre-emphasis
03h 2 Audiv With Pre-emphasis
04h Digital Data
05h Reserved
16h Digital Data
07h Reserved

08h-0th Broadcast Usc
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4.8 A4 MODE SENSE COMMAND

#1863 MODE SENSE COMMAND udidsii 1 lumsasrnaeuniimamfouiidiasn

yp301aM30 1 Taollgafiidananine 4.7 uos 4.8

P1519 4.7 SHAA1T MODE SENSE COMMAND

Bit 7 6 5 4 3 2 1 0
Bytc

[ Operetion code (5AD}

i Reserved

2 PC Page Code

3 Reserved

4 Reserved

5 Reserved

6 Reserved

7 Altocation Length(MSB)

8 Allovation Length(LSB)

9 Reserved

o Reserved

I . Reserved

113194.8 $IN5 29 1MA9 Page control

Code Parameter
00b Curreni Vaiues
01b Changrable Value
10h Detaull Valoe
I1b Save Value
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4.9 fi184 MODE PARAMETER HEADER
f7d31 MODE PARAMETER HEADER rilusidan1dlunssussvammeasegoun
MIAABUFDIN AN IHS DI AOUTINIABONIINTATON TAUNITO A IIZADUToUR1E

MODE SENSE COMMAND noy

A137194.9 THAA1H19A MODE PARAMETER HEADER

Bit 7 6 5 4 3 z ] 0
Byte
0 MSH Mode Data Length
1 LSB
2 Media Type
3 Reserved
3 Reserved
5 Reserved
] Reserved
7

A1714 4,10 AINILAT U89 Media Type Code

Code Media Type

70h Door Closc

71h Door Open
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4,10 AT START/STOP UNIT COMMAND
fida START/STOP UNIT COMMAND ilusindan 13 lumssmusaominisainiaiu

Start/Stop/Eject/Load Disc Taseuiiadmuaanitznmiianlfnnaiig 4.11

#1314 4.11 FAEAAIT START/STOP UNIT COMMAND

Bit 7 & 5 4 3 2 ! ]
Byte

0 Operetion code (1Bh)

1 Reserved J Immed
- A

2 Reserved

3 Reserved

4 Reserved l [.oFj ' Start

5 Reserved

6 Reserved

7 Reserved

B Reserved

9 Reserved

10 Reserved

11 Reserved

A17194.12 AINTZMATAY Start/Stop And Eject

Lok Start Operation
0 0 Stop
0 1 Start
1 0 Eject
1 1 Load Disc




11&

T
L

4.11 AT PLAY AUDIO MSF COMMAND

#1da PLAY AUDIO MSF COMMAND flumidsilflunssmuagadudeuvoana

uazypgaiioveanas Tauliyasiamdinmuaisen 4.13

A1714 4.13 59AAT9 PLAY AUDIO MSF COMMAND

Bit 7 6 5 4 3 2 1 0
Byte

0 Operetion code (47h)

I Reserved

2 Reserved

3 Starting M Field

4 Starting S Field

5 Starting F Field

t Ending M Field

7 Ending S Field -

R Ending F Field

9 Reserved

10 Reserved

L1 Reserved
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4.12 T3 READ SUBCHANNEL COMMAND
141 READ SUBCHANNEL COMMAND tHumidanlslumsemmswaziBuavo s

= A v o w =
azunsn N30 1% lumanuanuzveuwad Tasliyasiamdmiuniiian 4.14

A1314.14 SHAAI1HI READ SUBCHANNEL COMMAND

Rit 7 6 s 4 | 3 2 ] 0
Byle

0 Operation code (42h)

Reserved , MSE , Reserved

2 Reserved } SUBQ l Reserved

3 Reserved

4 Reserved

5 Reserved

6 Track Number

7 Allocation Length (MSB)

g Allocation 1.ength (LSB}

9 Rescrved

10 Reserved

il Reserved
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413 f1&4 CD-ROM CURRENT POSITION DATA FORMAT

#7141 CD-ROM CURRENT POSITION DATA FORMAT i 14 lunse wsini
ﬁumﬂqﬂwﬁuiummmfu TaurounsgiuAtzdeaivudids READ SUBCHANNEL
COMMAND Aoy

f15134.15 SHAR1H9 CD-ROM CURRENT POSITION DATA FORMAT

Bit 7 ] 5 4 3 2 i O
Byte

Sub Channel Data Header

0 Reserved

1 Audio Status

2 MSB Sub Channel Data Length

3 LSB

CD-ROM Current Position Data Block

4 Sub Channel Data(Format Code 01h}

5 ADR Control

6 Track number

7 Track number

B MSB

9 Absolute CD-ROM Address

10

1l LSB
12 MSB

13 Track Relative CD-ROM Address

14

15 LSB

$1519 4.16 TN Audio Status

Status Description
0Dh Audio Status Byte Not Supporled/Not Valid
Ith Play Operation In Progress
12h Play Operation Pause
13h Play Operation Successfully Completed
14h Play Operation Stop Due To Error
15h Nao Current Audio Status Te Rewrn
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]
o s

4,14 ma: MSF ADDRESS FORMAT

v
o

fdfa MSF ADDRESS FORMAT iifugthwusuvian 1 lumsinusweannsi Sundi uas

15w
A15194.17 SHAA G MSF ADDRESS FORMAT

Rit 7 6 5 4 3 2 1 0
Byte
0 Reserved
1 M Field
2 S Field
[ 3 F Field

4.15 aydmasiamaanilvluadsey

ajUuafdmng i iagaidanislumsatugumsiawmas Aubio Tu

g
Taseuiine

mi1e4.18 Ajilsianldludasen

Command Description Opcode
PAUSE/RESUME 4BH
PLAY AUDIO MSF 47H
READ TOC 43H
REQUEST SENSE 03H
TEST UNIT READY 00H
MODE SENSE 5AH
START/STOP UNIT 1BH
RAED SUB-CHANNEL 42H




4.16 TEUAZIBUNTNIAGS SENSE KEY/ ASC

$3an07 SENSE KEY/ ASC WiuSiawmess

¥
uziuMdie: liog

A1519 4.193WAA1T9 SENSE KEY/ ASC

15 lunsianenm M IA1I 19N 4.19 111w

Schse key ASC Description
0o X NO ADDITIONAL SENSE INFORMATION
02 04 LOGICAL DRIVE NOT READY
02 06 NO REFERENCE POSITION FOUND
0z 30 CANNOT RAED MEDIUM
02 JA MEDIUM NOT PRESENT
02 53 MEDIUM REMOVAL PREVENTED
02 57 UNABLE TO RECOVER TOC
03 02 NO SEEK COMPLETE
04 B& MEDIUM LAOD MECHISM FAILED
05 o0 PLAY OPERATION IN PROGRESS
03 1A PARAMETER LIST [LENGTH ERROR .
i o5 20 INVALID COMMAND OPERATION CODE
05 21 LOGICAT. BLOCK ADDRESS OUT OF RAGE
05 24 INVALID FIELD IN COMMAND PACKET
05 39 SAVING PARAMETER
05 63 END OF USE AREA ENCOUNTERED ON THIS TRACK
05 fd [LLEGAL MODE FOR THIS TRACK
06 28 NOT ILLEGAL READY TO READY TRANSITION
06 29 POWRE ON /RESET
0B B 'LAY OPERATION ABORTED
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National
Semiconductor

General Description

The LM3875 is a high-performance audic power amplifier
capable of delivering 56W of continuous average power to
an Bt} load with 0.1% THD+N from 20Hz to 20kHz.

The performance of the LM3B75, utilizing its Seff Peak In-
stantaneous Temperature {‘Ke) (SPiKe™} protection cir-
cuitry, puts it in a class above discrete and hybrid amplifiers
by providing an inherently, dynamically protected Safe Op-
erating Area (SOA}. SPiKe protection means that these
parts are complelely safequarded at the output against ov-
ervoliage, undervoliage, overloads, caused by shors to the
supplies, thermal runaway, and instantaneous temperature
peaks.

The LM3875 maintains an excellent signal-to-noise ratio of
greater than 95dB(min} with a typical low noise floor of
2.0pV. It exhibits extremely low THD+N values of 0.06% at
the: rated output into the rated load over the audio spectrum,
and prowvides excellent linearity with an IMD (SMPTE) typical
rating of 0.004%.

August 2000

LM3875 Overture™ Audio Power Amplifier Series
High-Performance 56W Audio Power Amplifier

Features

m 56W continuous average output power into BL

= 100W instantaneous peak oulput power capability

®m Signal-to-Noise Ratio >95dB (min)

s QOutput protection trom a short 1o ground or fo the

supplies via internal current imiting circuitry

QOutput over-voltage protection against transients from

inductive loads

® Supply under-voitage protection, not allowing internal
biasing to occur when W+l + IV- £ 12V, thus eliminating
turn-on and turn-off transients

®» i1 lead TO-220 package

m Wide supply voltage range: IV+ + [V-| = 20V to 84V

Applications

m Component or compact stereos
m Seif-powered speakers

= Surround-sound amplifiers

m High-end stereo TVs

Typical Application

QUTPUT

8n

INPUT
Ry 1k
Ry A AP ]
10kN
Ri &

L
Tk f
‘i

zzng

descption,

Overture™ snd SPIKe™ are tadeinarks of Matotial Serizenducter Gorparalicn.

C1oaaidt

"Optiertal compongnts dependeam upon spacthic design regdirements  Reler to the Exlernal Components Description section for a component function

FIGURE 1. Typical Audio Amplifier Application Circuit

® 2004 Nahona! Semiconductor Cotparation D5011449

www. national.com
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LM3875

Connection Diagram

Equivalent Schematic

{Excluding active proteclion circuitry)

Plastic Package (Note 8)

/
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1 {p— N
10 NC
g [ NC
n 8 Vi~
:; 7 Vgt
™ B NC
= 5 NC
] 4 ¥-
2 QUTPUT
2 NC
1 ‘5

0" 144902

Top View

Order Number LM3875T or LM3875TF
See NS Package Number TA11B for
Staggered Lead Non-Isolated Package
or TF11B for Staggered Lead Isolated Package

<
1k &
k2

> 0.45
b

auTRAuT
©
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+ O

o1 44808

waww natienal.com



Absolute Maximum Ratings (Notes 1.

Storage Temperalure
Thermal Resistance

—40°C to +150°C

GIBEWN

2)
If Military/Aerospace specified devices are raguired, Hac 10w
please contact the National Semiconductor Saies Office/ fin 43 C/W
Distributors for availability and specifications.
Supply Veltage (V' + V7! {(No Signal} 94y Operating Hatings (Nates 1, 2)
Supply Voltage V' + V71 (Input - A
Signal) a4y emperature Range ‘. .
Common Mode Input Voltage (V* or vV} and Tran < Ta < Tuaax TR0C iag.é
IV + VL 8OV *
Differential Input Voltage 60V Supply Vqllage VIV o 20V 10 84V
o Note: Cporation 15 guaranteed up 10 84V, however, distorlion may be intro-
Qutput Current Internally Limited duced from the SPiKe Prolection Gircuitry when operating above 70V if
i proper ihermal considerations are nol faken info accaunt. Reler 1o the
Power Dissipation (Note 3) 125W Thermal Considerations section for mare information. {See S5PiKa Pratection
ESD Susceptibility (Note 4} 2500V Response)
Junction Temperature (Nate 5) 150°C
Soldering information
T package {10 seconds) 260°C

Electrical Characteristics (Notes 1, 2)
The fallowing spectfications apply for V* = +35V, V™ = -35V with R = B0 unless otherwise specified. Limits appiy for T, =
25°C.

LM3875 Units
Symbol Parameter Conditions Typical Limit {Limits)
(Note 8) | (Note 7)
W+ VT | Power Supply Voltage 20 V (Min})
B4 V {Max)
P Quiput Power (Continuous Average) |THD + N = 0.1% {Max )

’ i ( o f=1kHz, =20 I-in ) % 40| WMIn)
Peak P; iinstantaneous Peak Qutput Power 100 w
THD + N Total Harmonic Distortion Plus Noise |40W, 20 Hz < f < 20 kHz 0.06 o

A, =26dB
**SR Slew Rate (Note 9) Viy=1.414 Vrms = 10 kHz Vius
Square-wave, R, = 2 ki " > {Min)
i+ Total Quiescent Power Supply Ve =0V, Vo =0V, I,=0mA 10 70 mA (Max)
Current
"Vou input Offset Voitage Ve =0V, I, =0mA 1 10 mV (Max)
I ¢ tnput Bias Current Ve =0V, [, = 0 mA 0.2 1 pA (Max)
tos input Offset Current Ve =0V, I, =0mA 0.01 0.2 A (Max)
is Quiput Current Limit WV = IV =10V, 1, = 10 m§, V5 = OV & A(Min)
Voo 'Ouiput Dropeout Veltage W=Vl V= 20V, |, = +100 mA 1.6 5 V (Max)
: W~V V- = -20V, |, = -100 mA 27 5 V (Max)
*PSHR Power Supply Rejection Ratic V* = 40V to 20V, V™ = 40V,
Ve = 0V, I, = 0 mA 120 85 .
V' = 40V, V = ~40V to -20V, 120 gs | °B (M)
Vo =0V, |, = 0mA
‘CMRR Common Mode Rejection Ratio V= B0V to 20V, V™ = -20V to 60V, 120 80 dB (Min)
Vim = 20V to 20V, |, = 0 mA
"Agen Qpen Loop Voltage Gain IV = IVT] = 40V, R, = 2 k2, AV, = 60V 120 90 dB (Min}
GBWP Gain-Bandwidih Product WV = V-] = 40V B 5 MHz
to = 100 kHz, V), = 50 mVrms {Min}
e tnput Noise {HF — A Weighting Filter
" i R = 60002 Snpu? Referred) 20 80 |V {Max)
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LM3875

Electrical Characteristics (Notes 1, 2) (Continued)
The following specificatians apply for V* = +35V, V- = -35V with R, = 8.2 unless otherwise specified. Limits apply for T, =

25°C.
LM3875 .
. Units
Symbol Parameter Conditions Typical Limit (Limits)
{Note 6) [ (Note 7)
SNR Signal-to-Naise Ratio Po = 1W, A-Weighted, 98 dB 4B
Measured at 1 kHz, Ry =25¢2
P, = 40W, A-Weighted, . 114 dB 4B
Measured at 1 kHz, Rg =252
P.. = 100W, A-Weighted, 122 dB 4B
Measured at 1 kHz, Rz =25¢2
iMD Intermadulation Distorlion Test 60 Hz, 7 kHz, 4:1 (SMPTE) 0.004 .
60 Hz, 7 kHz, 1:1 (SMPTE) 0.006 *

*DC Eiectrical Test; refer to Test Circuil #1
" AC Electrical Test; reler to Test Circuit £#2.

Mole 1: Absolute Maximutn Ratings indicate limits heyond which damage to the device may cccur. Operaling Hatings indicate conditions for whicn the device is
Jlunclional, but do not quarantes specific pedormance limits. Etectrical Characletistics state DC and AC electneal specifications under paricular test conditions which
guarardee specific perormance limits. This assumes thal the device is within the Operating Ratings. Specifications are not guaranteed for parameters whste na hmn
is given, however, the typical value is a good indication of device pefformance

HNote 2: All vollages are measured with respact 1o supply GND, uniess otherwise specifico

Mote 3: For operating at case temperatures above 25°C, the device must be derateo based on a 150°C mazimum junction temoerature and a thermal resistances
of iy = 1.0 C/W (junction to case). Retor to the Thermal Resistance figurs in the Appiication information scctien under Thermal Considerations.

Note 4: human body medel, 100 pF discharged through a 1.5 kil resistor.

Nate 5: The operating junchen temperature maximum i1s 150 C, however. the instanianeous Sate Operating Area temperature 1s 250°C.
Note 6: Typicals are measured al 25'C. and reeresent the pararnetric norm

Mote 7: Limits are guaranteed to National's ACQL (Average Qutgeing Quality Level]

Note B: Tho LM3875T package TA118 is a non-isolated package, seliing the tan of the device and the heal sink at V  potential when the LM3875 is directly mounted
to the heat sink using anly thermal compound. i a mica washer is used in addition to thermal compound, U (case to sink) is increased, but the heat sink will be
isolated fram V™,

Note 9: The feedback compensation network limits the bandwidth of the closed-loop response and sa the slew rate will be reduced due fo the high trequency rolt-off
Without teedback compensalion, the slew rate is typically 16V/us

Mote 10: The oculput aropoul voltage s the supply voltage minus the ¢lipping veltage. Reler to the Clipping Vollage vs. Supply Vollage graph in the Typical
Parformance Characteristice sectien

Test Circuit #1 (DC Electrical Test Cireuit)

24.8k0
WA

!
— o LO07mH 200kn
220 pF put

b—O0
QUTRUT

-4
19.90 %

1
I

Q1448075
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Test Circuit #2 (AC Electrical Test Circuit)

SQURCE

Ri Tk Ry 20k
A AN & AAA &
| yyrw [ LA A 4
C; 50pf Rpp 20k01
Q v+
N

Cc 220pF

L 0.7 uH

L
o— 1,

Single Supply Application Circuit

T\H

INPUT Ry 100 K0

¢ 10 pf

Rin 4_{“
10k0 1

I Ry 100kf

Ry 20%0

i
mprI

4 ) .
Ri & < Rey
1kQ i iz.m

*Cp S0pf "Rgy 20k0

OUTRUT
""
R
R 100 rkn
0114480
C 4700 uF/50V "L 0.7 uH
+ ouTPUT
R
L
R t0Q an

IU.I,UF

1744803

“Oplional corrpenenls dependent upon specitic design requirements. Refer 1o the Exlerna! Components Description section lor a compenent tunction

description

FIGURE 2. Typical Single Supply Audic Amplifier Application Circuit
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LM3875

External Components Description
{Figure T and Figure 2)

Components Functional Description

1. Rin Acts as a volume control by setting the voltage level allowed to the amplifier's input terminals.

2. R, Provides DC vollage biasing for the single supply operation and bias cusrent for the positive input terminal.

3 C, Provides bias filtering.

4. C Provides AC coupling a the input and output of the amplifier for single supply operation.

5. Rp Prevents currents from entering the amplifier's non-inverting input which may be passed through to the load
upon power-down of the system due to the low input impedance of the circuitry when the under-voltage
circuitry is off. This phenomenon occurs when the supply voltages are below 1.5V,

6. Ce, Reduces the gain (bandwidth of the ampdifier) at high frequencies to avoid quasi-saiuration oscillations of the
output transistor. The capacitor also suppresses external electromagnetic switching noise created from
fluorescent lamps.

Ri tnverting input resistance to pravide AC Gain in conjunction with R,,.
*Ci Feedback capacitor. Ensures unity gain at DC. Alsc a low freguency pole (highpass ratl-off) at:
f. = 1/(2n Ri Ci).

9. R, Feedback resistance ta provide AC Gain in conjunction with Ri.

10. Ris At higher frequencies feedback resistance works with G, to provide lower AC Gain in conjunction with Ry and
Ri. A high frequency pote (fowpass roli-offy exists at:

te = [Ra Rl (3 + 1/Rsz CA(Ryy + Reg) (s + 1/C, (Ryy +R)].

1. *Cy Cempensation capacitor that works with R, and Ry, to reduce the AC Gain at higher frequencies.

2 *Ray Works with Cy,, to stabilize the cutput stage by creating a pole that eliminates high frequency oscillations.

13. “Capg Works with R, to stabilize the cutput sfage by creating a pole that eliminates high frequency oscillations.  f,
= 1/2aRyn Csp).

4. L Provides high impedance at high frequencies so that R may decouple a highly capacitive load and reduce the
Q of the series resonant circuit due 1o capacitive load. Also provides a low impedance at low frequencies to
short out R and pass audio signals to the load.

15. R

16. Cq Provides power supply filtering and bypassing. _

*Optional components dependent upon specilic design requirements. Reofer to the Application informalion section tor more information

L.

www national.ccm

OPTIONAL EXTERNAL COMPONENT INTERACTION

Although the optional external compenents have specific
desired functions that are designed to reduce the bandwidth
and eliminate unwanted high frequency oscillations they may
cause certain undesirable effects when they interact. Inter-
aclion may occur for components whose reactances are in
close proximity 1o one another. One example would be the
coupling capacitor, C, and the compensation capaciter, C;.

These two components act as low impedances o cerain
frequencies which witl couple signals from the input to the
output, Please take careful note of basic amplifier compo-
nent functionality when designing in these components.

The optional external components shown in Figure 2 and
described above are applicable in both single and split volt-
age supply configurations.
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