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Abstract

Thesc thesis concerns about telling book which uses a micro-controller, MCS-51 family
ATR9CS52 to function as CD-ROM player via a port IDE interface ATAPL The function such as
EJECT, CLOSE, PLAY, PUASE, STOP and chapter selection could perform by pressing the keys
navigated by Braille alphabets. User can select to listen to title, Introduction and context which is

previous recorded on CD-ROM
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NN 4
A Fundamental Introduction to CD player
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4.1 A Fundamental Introduction to CD player

quc!y.d'. 1T Ao o fA Y a 3w I 1 Iy
“lu‘nqmuumimmummﬂuQﬂﬂsmmnQuﬂﬂﬂhﬂuagmnnwunmmmazma

1

= d' :’ : o dI! Q VI = He o aoM =
waluladuaznisoonuuuidyadiaiiouas Tufewssnnilddus Inaildnfifonaamite

-

o ¥ A g YA a ¥ = 0 33/ i) =2 dt,
‘W?ﬂ.ﬁ]'ﬂ6@ﬂuﬂ1“ﬁﬁﬂ1ﬁlﬁﬂﬂﬂ1ﬂlﬂﬂ (Lﬂﬂ?ﬂ'iﬂiJ‘]J‘H‘WUWU'IiJ"Hilﬁﬂ'lalﬁﬂﬂ'luvlﬂﬂﬁ'lﬂﬂﬁwuj'm

w a & v o ¥ S oA Y 3 o
wazndanmsihauluaieududdnag T uazdrddmbanmimadrumalssuana fyya
. . < a 9 0 3 3
(Signal Processing) Avev s niuausadhlanniy

L1l

ANUanyTIDIAINea lamu

ar [l Qs = oo 4 LY | 3 =
Tumiiunou Inifa 19AdY (Thomas Edison) 18ad1anseaiusinidoatuuluil 1877 54

o = =y ] a A [ @ = 1 [~/
1anansyRy Iafluediannlumuniifoidestunstuinges wazbiesdunsy-

ojj =g . g w f o L}
mumnuﬂaummmﬂﬁuﬁ?am mﬂuﬁuq ﬂ‘l.l'ﬁﬁﬂﬂ'lﬁﬁuj']'Hﬂ‘iz“]JTl-JﬂTi!ﬁﬁBUﬂH ATTH

& )

= 2 3/ oy 1 as 5
dgyameodlonnszuuniameninniens Idune e uisofaaofudonarenis

@ R

= a a ' as : a a3
vunindtvailudglassalunisdianied ndwmimivalszann 1001 owiaeneed Tof Tduni

'
=

w 3 A4 W dmaq y d 4 o e A d 2
ﬁ]ﬂﬂ‘“ﬂ')I,Lﬁg‘UE]‘UﬂWEE]Qﬂlﬂﬂ')ﬂu‘ixﬂﬂﬂu’]ﬁﬂﬂﬂllhl'ﬁL'Hull‘lﬂ‘uu ﬂﬁuulﬁf)ﬂﬁ]ﬂﬂﬁ‘lﬂ‘lﬂﬂﬁqqfﬂu

9

munnuasalumsisznd lugadougadosdig

¥
LY

ludygrmeuaeminiidonnnsowinn luds edrasu adunlantaouilzluegiy
- @

ar o n!: { o vooda 1 w .
dyanaduuuudniulvvnsivhimaaudz lifimswanindyia Noise ie dyanw

uoa

¥y o
g/ o oo

. . .. . =) 3/
Distortions 980 11910 Original signal TuszuvBUIRBNNNT TZULIETHATIUR BRI LT 01Ty
F 31 A da . . o , oo g x
FolduAdyniusunauvesszuuFaifonasmueDistortions 1 noise AR YU TallA

as 1% P o a
aziluees unzhefigagunsalevineniines 9 grasumimaslyl

o o o ‘ﬁ = g S - ¥ o " 4 3
asuausniluiagaosmigluuveedlovaiilsing It usdadanuuazis1ila

¥ ] r
mAasaood leflugsud lugadougadesiifieglussuuvessuinendeddinvosdng o
ATADADDA 1DADIUMUITONEN Noise AU Distortion 80n9INd sy isouIDenod 1ol
fuMwsIdyuATaoa0od lo W degiina lnmsarunTednaraluss vy daudual s

.\ . . as Qs o 1 :
Frequency response, linearity ttaznoiseludndsnauntasainasaoa liduowrasniviniy



41

(DAC) duiladuinuinussuufinoanod 101sEnauaiy Bandwidth N1900A 1891 5-22000
Hz, 90+ dB dynamic range U0 ¥ felt Response ARDAYINAIND
v ci = 9 as A'! 1T A =, 3 = ada 3 3 ey
AeufivziinsdsanTeanudalull 1982 1y maluladussvguifinutedddiin
» A o 1= EY a oo A O it & . .

Wi lansuaaunil 1841 vnadamansni¥ooadafu-vgud 1A% (Augustin-Louis Cauchy)
Yo = a . w & - ¢ S
l& i ueruenguin1suwuilas (Sampling Theorem) Haavminafszing 801 wisa.end aidu

YA o o o A 3 a o P o A s . .
(JL.R Carson) "lﬂﬂwnwwm'nwmmﬂummmmwmmaﬂmmmmmm Time Sampling in
communications 143l 1982 A1SUTILWA American Institute of Electrical Engineers W18 1as
- o a o 4 o . R .
Tun3a (Harry Nyquist) 18¥1n1sAgeumgufluna9e “Certain Topics in Telegraph
- ~ ~ g o e
Transmission Theorem” 1411937 uazluil 1948 A. Reeve TadnaueTes Pulse Code
= I
Modulation (PCM) {182 John Bordeen, William Shockley, 8% Water Braltain "lé’fﬂsmug BJT
=T = WY a A o :
Transistor muj Bell Labs 21)@031 14311950 Richard W. Hamming IA@ AuAunaunefuGes
o = I
error correction and detetioncodes. 11311958 C.I1. Tawnes 1Az A.L.Shonvlow 1A%1n Sﬂﬁzﬂ‘klg
o 3 A1y a el 2 4 ﬁ'
o803 (Laser) YU 11ilifou 1.5.Reed and G.Solomon IAARNALNAIMN UTOIUB error
R . q 3K - == 1 ¥ o A | A \ &
correction and detetioncodes N1 14 TUATDAAUTA HaznounINnTauandTAvzoongRa ALY
15 3/ a¥p11iu NHK Technical Research Institute 181n13naaesludiuu09 PMC Digital audio
I A a . |28 =Y ] oo ad o
recorder A286AT1 Larwldan 30 kHz uazANWAzBuADYR 12 Ua 2 Uaou UHM TaHA
EB’ =) [T t=:.w = ~ Id‘. =3 1 = = cﬁ
Vumnilounudaswwsuilag 47.25 kHz naganuazdonogn 13 ia @ udnNEN lanils
v oA o @ & 9 d o ] a
WnHTnd¥129n% Klaas Compaan T 1Surunmlumanugluailas1enis mod neanud
e . Y a . 4 W 4 ¢
#iPhilips Laboratories 411 1id3luil19733/an5 Philips 185uAuhinsAuainlszgnda
{ o o . a Vo { Y
AssluazuuRB e UNUNIAIY “Video” Aanauuuulydasimauyuldan 44 kHz uag 1%
DAC 14 1in uead S/N 14 80 dB uag 18 lduamawaaiuluaiu Tokyo Audio Fair 14l 1977 Tae
$UTHN Mitsubishi,Sony,Hitachi 183w uluanudana1ndn 11 down Philips 1dd320d0lu
. o : 'oan o L @
@oudiuiny 1979 Philips 1aiTladadiwniouandaluglsl uazSony Ammunisuduiy
Philips H&9910AUTHN Matsushita 1&UGras Taids wmolwdeniquiend 1980181013
' A o ] i 3 = oy = = oo =1
Taufleotuothatlunianiudr 1dauoinasves cp uazdn 1 Jaownlul 1981 UTEW Sharp A
o o a Y] 1 ) w
szauanuduiafiumaad i Semiconductor laser 111 1982 wasvnRANNs AR LML
a e 73 o y 1 1 | ' o s e
Ha1uT Sony 1) Philips A ldiTad unseuanuntesamalugladneu luvaldimsdads
Qs = r ar oy = ¢ t [l 4
Tuemigowsim 12 ¥ doun madmuimeduainensed loiulusdsrediouazgani 1y

' d o] @ ]
stesminuanuilueuiaenldgnuailunzaosniey



42

]
=

4.2 u;ﬂnﬁmﬁ’nﬁ’nzuu
4 1 aa I aa o = ' 4
alavoanTauduFALAZUALERIz g UAN LRI IR UN T “Red Book” &9

L)

fmuanissauilofuuesusin Sony, Philips, LAY PolyGram Swazifen’lduanisaniing

3/ i
REGRE]

Dis¢ " Specification

natlumsauuey 74 119 33 U0 (MAX)

d ' =
AT UMY UL 1.2 - L4 a3/

TEULUNTEHIUNTO 1.6 Junsou

durguina1g 120 dnfnas

AU U VO LY 1.2 Hanumiag

15 danuas

WU IGUOINA YOI
d:iu = o = o a
wWunlumsiuinn 46— 117 UnAunT
2 v
Wuhunsdayao 50 — 116 AnAAT
o Hq ¥ a [ o 3y oA 1w oA w vl
Taqn l9naaunu Faqlan ldhadwilvnmogil.s

4 1 a d
ANuY I BUNgAvB AR ANT 0.833 lunsou

i 1 oy o
ANULTININNYAVDATS AN 3.05 lunsou

= ] = o
ANuanTLLAaZ ANY Yszanm 0.11 lunsau

W r = o
anun N IUUAaZANT U521 0.5 lli]ﬂiﬂu

JSUY Optleal

ANYIINAY A=780 U1 THuAT (7800 DIAATDY)

+-2 luaseau

anuanns i

M13190 4.1 LL?TFNE’IUI‘WLﬁﬂﬂ'ﬁl'lilu'lﬂ‘iﬂ']u“llaﬁ “Red Book™



43

;ﬂuuuﬁ_’n‘;ﬂpm:. 0 s ' ,."___.:_S:iiétzci‘f_icatiun
UIMVDILFULUUD 2 uIIa
manaou lawdu 16-1in

e 44.1 KHz,
anudilavowaruna 4.3218 ngiinAun
anuSaiinundoya 2.0338 Wwnziia AN
sandmnuilaseng 8:17
sihudyena R o 'Sp_g;:ii“i"éhtion-':
doyanuuruuua
nunmﬁuﬂam%'u 8-14 uﬂg]m%“u (EFM)

A9 4.1(510) LAAITIBAIDEAAIULIATFIHYDY “Red Book

4 1oAan ¥ ' | ¥V &
IRTDUANTALTTNOVAIBTZU LYY 2 dAuAIuNUAD
L dmvenlszwianadyauniiesd louaz

2, AINVBITTVUAIUNWUASYOHDS 13 (servo)

1 o = s o) ¥ :
TavTudmvssszuvaugu, imesTa, Aamad woznszuiumsiiamsaanio
] T . . o 1 .
muﬁ’m'lﬂﬁammma spindle motor, auto-tracking, lens focus (LAZATIUUDY user interface 1
» [ ¥ !
auvaimIlszanadyg uesd 1ot 9 2ATUAUAILAT DU MLAYDFINT DUA

d A ] W o
‘Uﬁ'ﬂﬂllﬂﬂzuﬂﬁmjﬂuﬂ'i'admuﬂfﬂLlﬁﬂdvlﬂmm'ﬂd“ﬂ 4.1

3 [ P as ) 1 = o a 4 ]

Awalfinsiladuniounuda il 1982 amed TdTimsianundoaduiiu 3 ga
Tne

A 1oy A ar - Ao N 1o .
yrusmATouAUTAv Iiany M e ABiTli Multi bit DAC g1 brick wall filter
d' 4 T ] o o A P 3 . . ) ¥

gan 2 wivuaudAwidnyurfiraold Muli bit DAC wmileulugausnua 1
3 _ = . . 31 o | o
VDAY Digital over sampling filter nldsrunvewiaenlamos

gait 3 wIouauIRzidnumziede 1¥du low —bit ¥09 DAC 398U over

sampling filter



44
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ATAPI CD-ROM Specification
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Clears BSY

Wait for BSY=0, DRQ=0 ™

T SetsBSY

Initialize Task File
Issue Packet Command

Ready for Command Packet
Set CoDy, clear BSY, 10

Assert DRQ/INTRQ
Wait for DRQ or INTRQ -

Write Command Packet Bytes
Negate DRQ after 12th (or 16th) byte

Set BSY
Perform command

Set Byte Count i Cylinder High/Low
Set DRQ, clear BSY, CoD, IO

Assert INTRQ

Wait for INTRQ
Read IRQ Status - . . Negate INTRQ

IfDRQ =1
Read Cylinder High/Low (Byte Count)
Transfer Data Bytes

Set status in Status Register
Set IQ, CoD, DRDY, Clear DRQ, BSY

If DRQ = 0 (Command terminated) Assert INTRQ

Read Status .
" Negate INTRQ

1f Error, Read Error Register

Solid Lines indicate control flow, and dotted lines are actions taken but without direct control flow change occurring.
This Diagram is for Visualization only, design to text,

Figure 4 - Packet Command with PIQ Date Out from Host
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M

CD-ROM Model
CD-ROM Address Reporting Formats (MSF biy)

A

8.5.1 Packet Command Not Ready Status Utilization

Table 26 - Not Ready Error Reporting (by Command)

Command Opcode May Return Not Ready Error

[ TNQUIRY T2h No

LOAD / UNLOAD CD A6h Yes

MECHANISM STATLUS BDh No

MODE SELECT(10) S$5h No

MODE SENSE(I0) SAh No

PAUSE/RESUME 48h Yes

PLAY AUDIO 45h Yes

PLAY AUDIO MSF 47h Yes

PLAY CD BCh Yes

PREVENT/ALLOW MEDIUM REMOVAL 1Eh See Actions for Lock / Unlock / Eject

on page |36 for Actions allowed

READ(10} 28h Yes

READ{12) ASh Yes

READ CD-ROM CAPACITY 25h Yes

READ CD BEh Yes

READ CD MSF B%h Yes

READ HEADER 44h Yes

READ SUB-CHANNEL 4?h Yes

READ TOC 43h Yes

REQUEST SENSE 03h No

SCAN BAh Yes

SEEK 2Bh Yes

SET CD SPEED BBh No

STOP PLAY / SCAN 4Eh Yes
START STOP UNIT 1Bh Yes

TEST UNIT READY 00h Yes

8.6 CD-ROM Address Reporting Formats (MSF bit)

Several CD-ROM specific commands can return addresses either in logical or in MSF format. The READ HEADER,
READ SUB-CHANNEL and READ TABLE OF CONTENTS commands have this feature.

Table 27 - MSF Address Format

Bit
Byte 7 6 5 4 3 2 1 ¢
0 l-{eserved
1 M Field
2 S Field
3 F Field
L L ]

An MSF bit of zero requests that the logical block address format be used for the CD-ROM absolute address field or for
the offset from the beginning of the current track expressed as a number of logical blocks in a CD-ROM track relative ad-

dress field.

Page 78
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10.8.7 PAUSE/RESUME Command

The PAUSE/RESUME command requests that the device Stop or start an audio play operation. This command is used
with PLAY AUDIO commands that are currently executing,

Table 70 - PAUSE/RESUME Command

Bit
Byte

7 6 5 4 3 2 1 0

Opcration Code (4Bh)
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved Resume
Reserved
Reserved

11 Reserved

W o] ~1) o i 8| W o] =] o

=

A Resume bit of zero causes the drive to enter the hold track state with the audio output muted after the current block is
played. A Resume bit of one causes the drive to release the pause/scan and begin play at the block following the last
block played/scanned.

If an audio play operation cannot be resumed and the resume bit is one, the command is terminated with CHECK CON-
DITION status. If the resume bit is zero and an audio play operation cannot be paused, (no audio play operation has
been requested, or the requested audio play operation has been completed), the command is terminated with CHECK
CONDITION status. See "Figure 15 - Stop Play/Play Audio/Audio Scan/Pause/Resume Sequencing” on page 196 for ad-
ditional information.

1t shall not be considered an error to request a PAUSE when a pause is already in effect or to request a RESUME when a
play operation is in progress.

Table 71 - Recommended Sense Key, ASC and ASCQ for Pause/Resume Command Errors

Sense Key ASC ASCQ Description of Error
03 20 INVALID COMMAND OPERATION CODE
05 24 INVALID FIELD IN COMMAND PACKET
06 28 NOT READY TO READY TRANSITION
06 29 POWER ON, RESET OR BUS DEVICE RESET OCCURRED
02 04 00 LOGICAL DRIVE NOT READY - CAUSE NOT REPORTABLE
62 64 01 LOGICAL DRIVE NOT READY - IN PROGRESS OF BECOMING READY
02 04 02 LOGICAL DRIVE NOT READY - INITIALIZING COMMAND REQUIRED
02 04 03 LOGICAL DRIVE NOT READY - MANUAL INTERVENTION REQUIRED
02 3A MEDIUM NOT PRESENT
oB B9 . PLAY OPERATION ABORTED

working draft ATAPI Page 123
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————— e ——————————————————————
10.8.9 PLAY AUDIO MSF Command

The PLAY AUDIO MSF command requests that the ATAPI CD-ROM Drive begin an audio playback operation. The
command function and the output of audio signals skall be as specified by the settings of the mode parameters including
the SOTC bit described on page i11.

Table 76 - PLAY AUDIO MSF Command

Bi’tz 7 6 5 4 3 2 1 0

0 Operation Code (47h)
l Reserved

2 Reserved

3 Starting M Ficld

4 Starting S Field

5 Starting F Field

6 Ending M Field

7 Ending § Field

8 Ending F Field

9 Reserved

10 Reserved

3 Reserved

This command responds with immediate status, allowing overlapped commands. This command shaf set the DSC bit
upon command completion. See also "10.4 Immediate Command Processing Considerations” on page 90,

The Starting M field, the Starting S field, and the Starting F ficld specify the absolute MSF address at which the audio
play operation shalf begin. The Ending M field, the Ending S field, and the Ending F field specify the absolute MSF ad-
dress where the audio play operation shalf end. All contiguous audio sectors between the starting and the ending MSF
address shall be played.

If the Starting Minutes, Seconds and Frame Fields are set to FFh, the Starting address is taken from the Curent Optical
Head location. This allows the Audio Ending address to be changed without interrupting the current playback operation.

A Starting MSF address equal to an ending MSF address causes no audio play operation to occur. This skall not be con-
sidered an error. If the Starting MSF address is greater than the Ending MSF address, the command shall be terminated
with CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST.

If the starting address is not found, if the address is not within an audio track, or if a not ready condition exists, the com-
mand shail be terminated with CHECK CONDITION status.

See "10.8.8.1 Play Audio with Immediate Packet Commands" on page 126 for information on overlapped commands
during an Audio Playback.

Page 128 working draft ATAP/
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READ SUB-CHANNEL Command

10.8.18 READ SUB-CHANNEL Command

The READ SUB-CHANNEL command requests that the ATAPI CD-ROM Drive teturn the requested sub-channel data
plus the state of play operations.

Table 112 - READ SUB-CHANNEL Command

A

B'?;}tte 7 6 5 4 3 1 0
] Operation code (42h)
1 Reserved MSF Reserved
(Mandatory)
2 Reserved SubQ} Reserved
{Mandatory}
3 Sub-channel Data Format
Fi Reserved
5 Reserved
6 Track Number
7 MSB Allocation Length
] LSB
9 Reserved
10 Reserved
11 Reserved

Sub-channel data returned by this command may be from the last appropriate sector encountered by a current or previ-
ous media accessing operation. When there is no current play operation, the ATAP] CD-ROM Drive may access the me-
dia to read the sub-channel data. The ATAPI CD-ROM Drive is responsible for ensuring that the data returned are
current and consistent,

See "8.6 CD-ROM Address Reporting Formats (MSF bit)" on page 78 for a description of the MSF bit. Support for the
MSF bit is mandatory.

The sub Q bit set to one requests that the ATAPT CD-ROM Drive return the Q sub-channel data. The sub Q bit set to zero
requests that no sub-channel data be returned. This shalf not be considered an error. Support for the SubQ bit is mandato-
ry. When the sub Q bit is Zero, only the Sub-Channel data header is retamed.

Table 113 - Sub-channel Data Header Format

Bit
Byte 7 6 5 4 3 1 0
Sub Channel Data Header
i Reserved
] Audio Status
2 Sub-channel Data Length
3

The sub-channel data format field specifies the returned sub channel data. If this field is 01h, 02h or 03h, the requested

sub-Q data item is returned.

working draft ATAPI
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B

Table 114 - Sub-channel Data Format Codes

00h Res Reserved
0lh CD-ROM current position Mandatory
02h Media catalogue maumber (UPC/bar code) Mandatory
03h Track international standard recording code (ISRC) Mandatory
04h - EFh Reserved

FOh - FFh Vendor-specific Optional

The track number field specifies the track number from which the ISRC code is transferred, This field shalf have a valize
from 01h to 63h (99d), and is valid only when the sub-channel data format is 03h. If this field is nonzero for all sub-chan-
nel data formats other than 03h the drive will terminate the command with & check condition (INVALID REQUEST / IN-
VALID FIELD IN COMMAND PACKET).

10.8.18.1 CD-ROM Current Position Data Format

Table 115 - CD-ROM Current Position Data Format (Format Code 61h)

Bit
Byte 7 6 5 4 3 2 1 0
Sub Channel Data Header
0 Reserved
1 Audio Statys
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 Index Number
8 MSB Absolute CD>-ROM Address
9
10 See "Table 27 - MSF Address Format™ on page 78
[l LSB
12 MSB Track Relative CD-ROM Address
13
14
15 LSB
s _ m

The Audio Status field indicates the status of play operations. The audio status values are defined in "Table 116 - Audio
Status Codes"” on page 163. Audio status values 13h and 14h return information on previous audio operations; they arc
returned only once after the condition has occurred. If another play operation is not requested, the audio status retumed
for subsequent READ SUB-CHANNEL commands is 15h.
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10.8.19 READ TOC Command

The READ TOC command requests that the ATAPI CD-ROM Drive transfer data from the table of contents to the Host
Computer. Some drives will cache the TOC data and will be able to return it during an Play command. Drives that do not
cache the data will generate an error and not complete the command,

Table 125 - READ TOC Command

Bli’tlte 7 6 5 4 3 2 1 G

0 Operation code (431)

I Reserved MSF Reserved

{Mendatary}

2 Reserved I Format

3 Reserved

4 Reserved

5 Reserved

6 Starting Track / Session Number

7 MSB Allocation Length

8 LSB

9 Format ] Reserved

1 Reserved

11 Reserved |

M

See "8.6 CD-ROM Address Reporting Formats (MSF bit)” on page 78 for a description of the MSF bit. Support for the
MSF bit is mandatory.

To identify the multi-session CD TOC, the most significant 2 bits of the byte at offset 9 (Format) have been assigned to
identify this information. For handling multi-session and/or the Kodak PhotoCD, format 01b can be used. For drives that
do not support multi-session, the First session number should be equal to the Last session number in the returned TOC
information. Format field definition: When Format in Byte 2 is zero, then Byte 9 is used. Other values for this field are
reserved for definition in MMC,

Note: The Format field in Byte 9 is a vendor-specific area and will be removed in subsequent versions of this specifica-
tion. Functionality is moving to Byte 2.

00b Mandatory This mode is a backward compatible mode where the starting track field speci-
fies the starting track number for which the data sha#f be returned. If this val-
ue is zero, the table of contents data shalf begin with the first track on the
medium. The data are returned in contiguous ascending track number order,

01b Mandatory Multi-session mode and returns the first session number, last session number
and last session address. In this format the Starting Track is reserved.

10b Mandatory Retumns all Sub-channel Q data in the lead in (TOC) area, starting from a spec-
ified session number as specified in the Session Number Field. In this mode,
the drive will support  Subcode Point field values of ACh, Alh, A2h; Track
Numbers of BOh, Bth, B2h, B3h, B4h and COh.

11b Reserved

The Starting Track Field specifies the starting track number for which the TOC data will be returned. The data is re-
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turned in contiguous ascending order. Valid values for the starting track field are Oh to 63h. A value of AAh requests that

the starting address of the lead out area be returned. If this value is zero, the table of contents data will begin with the first
track on the disc.

If the starting track field is not valid for the currently installed medium, the command shalf be terminated with CHECK
CONDITION status. The sense key shalf be set to ILLEGAL REQUEST and the additional sense code set to INVALID
FIELD IN COMMAND PACKET.

NOTE The maximum TOC data length possible on currently available CD-ROM media is 804 bytey, or 100 TOC track descriptors.

Table 126 - Read TOC Data Format (With Format Field = 00b)

Bit
Byte 7 6 5 4 3 2 I 0
0 MSB TOC Data Length
i LSB
2 First Track Number
k] Last Track Number
TOC Track Descriptors
0 Reserved
t ADR I Control
2 Track Number
3 Reserved
4 MSB Absolute CD-ROM Address
5 See "Table 27 - MSF Address Format" on page 78
[
7 LSB

The TOC Data Block contains a four-byte header followed by zero or more TOC track descriptors.

The TOC Data Length specifies the length in bytes of the following TOC data that is available to be transferred to the
Host. The TOC Data Length Value does not include the TOC Data Length field itself.

The First Track Number field indicates the first track number in the table of contents, Valid track numbers are from 01d
to 99d (63h).

The Last Track Number ficld indicates the last track number in the table of contents before the lead-out track number,
The First Track Number is not required to be one. A disc may start at any valid track number. The track numbers be-
tween the First Track Number and the Last Track Number are required to be in contiguous ascending order, except for

the lead-out track.

The ADR field gives the type of information encoded in the Q sub-channel of the block where this TOC entry was found,
The possible ADR values are defined in "Table 117 - ADR Sub-channe! ¢ Field” on page 163,

The Control field indicates the attributes of the track. The possible Control field values are defined in "Table /33 - Values
Jor Control Field in Sub-channel 3" on page 176.

The Track Number field indicates the track number for which the data in the TOC track descriptor is valid. A track num-
ber of 0AAh indicates that the track descriptor is for the start of the lead-out arca.
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10.8.25 START/STOP UNIT Command
The START/STOP UNIT command requests that the ATAPI CD-ROM Drive enable or disable media access operations.

Table 154 - START/STOP UNIT Command

Bli'l“e 7 6 5 4 3 2 1 0
0 455&1’“011 code (EBh)
1 Reserved [ Immed
2 Reserved
3 Reserved
4 Reserved LoEj l Start
5
6 Reserved
7 Reserved
8 Reserved
9 Reserved
10 Reserved
il Reserved

An immediate (Tmmed) bit of one indicates that status shal! be returned as soon as the Command Packet has been vali-
dated. An Immed bit of zero indicates that status shalf be returned after the operation is completed,

A start bit of one requests the Device be made ready for use. A start bit of zero requests that the Device be stopped {me-
dia cannot be accessed by the Host Computer).

Table 155 - Start/Stop and Eject Operations

0 [} Stop the Disc
0 i Start the Disc and read the TOC
1 0 Eject the Disc if possible (See "Table 84 - Actions for Lock 7 Unlock 7/ Eject” on page
136)
1 1 Load the Disc (Close Tray)
— RO

Any attempt to Eject or Load a Disc when the Drive does not support that capability shal result in an error cendition be-
ing reported to the Host (Sense key 05 ILLEGAL REQUEST, Sense Code 24 INVALID FIELD IN COMMAND PACK.-
ET) .

A load eject (LoEj) bit of zero requests that no action be taken regarding loading or ejecting the medium. A LoEj bit of
one requests that the medium be unloaded if the start bit is zero. A LoE;j bit of one requests that the medium be loaded if
the start bit is one.

When the Loading Mechanism Type is a Changer utilizing individual disc change capability (4h), the Eject operation

shall only cject the disc that is currently in the Play Position. If the Loading Mechanism is a changer utilizing a Car-
tridge (5h), then the Cartridge shalf only be ejected when no media is in the play position,
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(E E TECHNICAL DATA BIPOLAR LINEAR INTEGRATED CIRCUIT
4 TERMINAL 2A QUTPUT LOW DROP
VOLTAGE REGULATOR
A c [DI | MILLIMEIERS
) r_- A 10004020
The KIA278R X X Series are Low Drop Voltage Regulator f i (B | 1swE0m
. . : = c 2
suitable for various electronic equipments. - L;@— b1 5T Carits
It provides constant voltage power source with TO-220 4 terminal = ' s e
lead full molded PKG. The Regulator has multi function such as ; | o o | M
over curTent protection, overheat protection and ON/OFF control. | BTy
LM K 1.45@:0,]0
ES T
FEATURES Mo
W 450:020
» 2.0A Output Low Drop Voltage Regulator. o | 7501
- Built in ON/OFF Control Terminal. Lo
+ Built in Over Current Protection, Over Heat i LR
T 1.30£001
Protection Function. T | almiel ]
1 F z v 130401
. SR Vo)
bedo 2 peoumndl,
@ ON/OFF CONTROL
LINE UP
ITEM OUTPUT VOLTAGE (Typ.) UNIT
KIA278ROSPI 5 TO-22015-4
KIA278RO6PT 6
KIA278RO8P1 8
KIA278R09P1 9 A"
KIAZ78R10PI 1
KIA278R12PI 12
* KIA278R15P1 15
* Note) * : Under Development.
VIAXIMUM RATING (Ta=25T)
CHARACTERISTIC SYMBOL RATING UNIT Remark
Input Voltage Vin 35 v -
ON/OFF Control Voltage Ve 35 v -
Output Current Iy 2 A -
Power Phgsipation 1 Py 1.5 w No heatsink
Power Dissipation 2 Pi 15 W with heatsink
Junction Temperature T; 125 T -
Operating Temperature Tope -20~80 T -
Storage Temperature Tug -30~125 T -
Soldering Temperature {10sec) Tl 260 T -

). 6,28 Revision No : 3 KELC 17



KIA278ROSPI~KIA278R15PI

ELECTRICAL CHARACTERISTICS (Ta=25 T)
(Unless otherwise specified, 1o=1.0A, Ta=257C, Notel.)

CHARACTERISTIC SYMBOL CONDITIONS MIN. | TYP, MAX UNIT
KIA278R0S - 4 RS 5.0 5.12
KIA278R0O6 - 5.85 6.0 6.15
KIA278R08 - 7.80 8.0 82
Output Voltage KIA278R09 Vo - 8,78 9.0 922 A
KIA278R10 - 9.75 10.0 10.25
KIA278R12 - 11.70 12.0 12.30
KIA278R 15 - 14.70 150 15.30
Load Regulation Reg Load [o=5mA~2A - 0.1 2.0 Yo
Line Regulation Reg Line (Note 2) - 0.5 25 %
Temperature Coefficient of Output Voltage TcVo Tj=0~125T - 002 | X005 | %WT
Ripple Rejection R-R - 45 55 - dB
Drop Out Voltage Vp 15=2A - - 0.5 v
Output ON state for control Voltage Veon) - 20 - - Y
Output ON state for control Current Ieony V=27V - - 20 2A
Output OFF state for control Voltage Voworn - - - 0.8 A
Output OFF state for control Current Iecorm V~04V0 - - -0.4 mA
Quiescent Current I 1o=0 - - 1o mA
Notel) Vp; of KIA278R05=7V Note2) Vi of KIA278R05=6 ~ 12V Note3) At V=095V,
" KIA278R06=8V " KIA278R06=7 ~ 15V
" KIA278R08=10V " KIA278R0§=9 - 25V
" KIA278R(9=15V " KIA278R09=10~25V
" KIA278R10=16V " KIA278R10=11 ~26V
" KIA278R12=18V " KIA278R12=13~29V
" KIA278R15=21V " KIA278R15=16~32V
BLOCK DIAGRAM
vin (O ~_/ @ Ve
M
¢ 9 +
H
BANDGAP §
REFERENCE. ASOD L
PROTECTION
l |
@ onmar
Cunitrol
OVER HEAT _[
PROTECTION
)
GND
001.6. 28 Revision No : 3 KEC




LM1877
Dual Audio Power Amplifier

General Description

The LM1B77 is a monofithic dual power ampiifier dagigned to
deliver ZW/channef continuous into AL loads. The LM 1877 is
desigred to operate with 2 low number of extemnal compo-
nents, and still provide Aexbility for use In stereo phono-
graphs, tape recorders and AM-FM sterec receivers, atc,
Esch power ampiifler is biased from a common Internal regu-
lator to provide high power supply rejaction, and output Gt
point centering. The LM1877 is internally compensated for
all gains greater than 10.

Features

u 2Wichannel

® -85 db ripple rejection, oulput refermed

B -85 dB channel separation, output referad

ﬂNatioual Semiconductor

B Wide supply range, 6V—-24V
w Very low cross-over distortion
8 Low audic band nolse

8 AC short clrouit protected

B |niemal thenmai shutdown

Applications

® Multi-channel audio systams
= Siareo phonographs

u Taps recorders and players
B AM-FM redio receivars

» Servo amplifiers

# |niarcom systems

| Automotive products

February 1805

Connection Diagram

Dualdn-line Package
or Surface Mount Peckage

BIAS b U L
GUTPUT 1 _2- -13- OUTMIT 2
w0 = 'L ano
GND = L ano
ﬁ"D—-‘l Jl?- 't 1]
INPUT 1 =y L eyt 2
FEEDBALK 1 mer e FecnACH 2
DBOGIPI -1

Top View
Order Number LM18TTM-2 or LMIBTTN-2
8ea NS Pacluge Number M14B or N14A

© 1695 National Semiconductor Gorparation  DSDO7913

www.nationa!.com

laylidwy Jamod olpny eng 228 LN



General Dsescription

The LM2575 serles of regulators are monolithic integrated
drcults that provide all tha active functions for & step-down
(buck) ewitching regulator, capable of driving a 1A lcad with
excellent fine and load regulation. These devices are avall-
able in fixed output volteges of 3.3V, 5V, 12V, 15V, and an
adjustable output version.

Requiring & minimum number of extemal components, thase
requiators are simple 1o use and include intemal frequency
compensation and a fixad-frequency caciltator,

The LM2575 serles offers a high-afidency replacement for
popular three-terminal linsar regulators. It substantially re-
duces the size of the heal sink, and in many casas no heat
sink is required.

A standard series of inductors optimized for use with the
LM2575 are available from several diffsrent manufaciurers.
This feature greatly simpiifies the dasign of switth-mode
power supplies,

Other features include & guarantesd +4% tolerance on out-
put vollage within specified input voltages and output laad
condiions, end 1 10% on the asdllator frequency. Extemal
shuldown |s induded, featuring 50 A (typical} standby cur-
rent. The output switeh includes cycle-by-cycte current limit-
ing, aa wall as thermal shutdown for full protection under
fault conditions.

&National Semiconductor

LM1575/LM2575/ILM2575HV Series
SIMPLE SWITCHER® 1A Step-Down Voitage Regulator

May 1998

Features
= 3.3V, 5V, 12V, 15V, and adjustable output varsions
8 Adjustable version cutput voltage range,
1.23V o 37V (57V for HV verslon) £4% max over
line and ioad conditions
u Guaranieed 1A output current
u Wide input voltaga range, 40V up to 60V for HY version
® Roquires only 4 external components
® 52 kHz fined frequency internal osclllator
B TTL shutdown capabllity, low power standby moda
B High afficiency
® Usas readily availabla standard Inductors
& Thermal ehutdown and cumrent imit protection
m P* Product Enhancement tested

Applications

® Simple high-efficiency step-down (buck) regulator
u Efficlent pre-regualior for linear regulators

® On-card switching regulators

& Positive 1o negative canverter (Buck-Boost)

Typical Application (Fied ouput Voitage Versions)

I 100 uf

Mote: Pin numbers are for the TO-220 packaga.

SIMPLE SWITCHER® in o raghuiietsd Iradsma—k of NeSional Bamjcondusor Comonon.

7¥ - &ov(E0Y) s | LM2575/
UNREGULATED LM2575HY
G INPUT l ! 5.0
+ q“ |

2
MECEE ETCE

FEEDBACK

~

Li +5Y
REGULATED
AUTPUT

1 A Load

OUTPUT

L Cour

Is:n WF

DSB134TE-1

© 1889 National Semicanductor Corporation 05011475

www.nationsl.com
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Block Diagram and Typical Application

R1 # Open, R2 = 01
Nods: Pin numbats s for the TO-220 package.

number.}

Straight Leads
S-Laesd TO-22 (T)

=1 5- OR/OFF

Gnd

FIGURE 1.

Bent, Siaggered Leads

b= ¢ - Fesiback
———— 3 Ground
e 2 Quiput
Q= A 1= Yy

o

DAN1147%-2
Top View
LM2875T-XX or LM25TSHVT-XOX
See NS Package Number TOSA

16-Lead DIP (N or J)

1 NS 18
¥ mmaed » ¥,
2 My
OUTPUT = 1—'Gm:u
Q1 iGND
oND EEP
. "
K1 fa "
F§ et p—*
# — Lcuforr
DEnii476-2
"No Internal Cannection
Top View
LM2STSN-XX or LM2573HVN-XX
Soe NS Packags Number N18A
LM1573J-XX-QML

See NS Package Number J18A

Ve
UNREGULATED INTERNAL s
o INPUT _L ! I REGULATCR HADFF |
S 4
= FERB~ 22 FIXED OAIN
BACK ERROA AMP
| 4MP
COUPARATON SMITCH
oUTPUT
> . Your
1 L
§1khz THERMAL § § CURRENT ¢
USCILLATOR SHUTDowN Y | LT ;
GO
CEOVI4TE-2
3V R = 17k
. R2 = 39K
12V, Rz = .64k
15V, RZ = 11.3k
For ADJ. Version

Connsction Diagrams (XX indicatss oulput voltage aption. See Ordering Information table for complate parl

Fina 1,3 & 58
S5Lead TO-220 (T}
— Ping 1 X 4
Gnd =T 5- ON/OFF
¥ 1 4~ Feadback
O 3 3- Greund DED AT
2~ Quiput
of 31- %y, Side View
B0 LM2575T-XX Flow LBO3 or
Top View LM2STSHVT-XX Flow LB03

See NS Package Number TOSD

24-Lead Surface Mount (M)

| S 24
FWA GND ~—f & ¢
o] T
A 22 ,
.l 2.
B 20 .
s AL
7 18
Fa—y f=—ourrut
& 17
510 GND veer L—oureut
L .
‘0 15
ON/OFF —r —
L 14 :‘"‘
x TN
13
PUR GNE = —
DSt U752
“No Intemat Connaction
Top View
LM2575M-XX or LM23TSHVM-XX

See NS Pachage Number M24B

www.natlonst.com




Philips Semiconductors Product specification

Remote 8-bit /O expander for 12C-bus PCF8574

4 BLOCK DIAGRAM

T 13 INTERRUPT
iNT + L
LOGIC P FILTER
1 PCFB8574
A 2
At 3 Ll IR
A2 1 1 5P
sCL 14 > 81 »p2
" INPUT ,| 1?c-sus Al S
SDA < i FILTER CONTROL g | SHIFT FEIT o ' I
REGISTER PORT ¢ » P4
0] »ps
i LU B
—21 4 p7
F F
WRITE pulsa
v 16 READ pulse
DD a POWER-ON
vss ——{] RESET

MBDSED

Fig.1 Block diagram (pin numbers apply to DIP16 and SO16 packages).
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Philips Semiconductors Product specification

Remote 8-bit I/O expander for I2C-bus PCF8574
5 PINNING
51 DIP16 and SO16 packages
SYMBOL PIN DESCRIPTION
A0 1 address input 0
Al 2 address input 1
A2 3 addrass input 2
PO 4 quasi-bidirectional /0 0
P1 5 quasi-bidirectional /0 1
P2 6 guasi-bidirectional ¥O 2
P3 7 quasi-bidirectional YO 3
Vss 8 supply ground
P4 g quasi-bidirectional /0O 4
P5 10 quasi-bidirectional /0 5
P& 11 quasi-bldirectional /O 6
P7 12 quasi-bidirectional /O 7
iNT 13 interrupt output (active LOW)
SCL 14 serlal clock line
SPA 15 serial data line
Voo 16 supply voltage
U
Ao 1] 16] Vop ao[1] U 78] Voo
mlz 15] spa a1 2] [15] spa
A2| 3 [14] sCL IVIE 14] scL
Po[4] pcreszap [12] T Po (2] | pcrasrar [12]WT
P1[5] PCFB574AP El p7 p1[51 [PCF857T4AT E P7
P26 11] P6 r2[e [11] Pe
|7 0] Ps P3[7] [10] Ps
Vss 8] B : vgs 8] B
MBDS79 MCEGOT
Fig.2 Pin configuration (DIP16). Fig.3 Pin configuration {SO16).
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TeExAS
INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS152C

September 1997 - Revised May 2003

CD54HC154, CD74HC154,
CD54HCT154, CD74HCT154

High-Speed CMOS Logic
4- to 16-Line Decoder/Demuitiplexer

Features

* Two Enable Inputs to Facllitate Demultiplexing and
Cascading Functlons

» Fanout {Over Temparature Range}
- Standard Qutputs
- Bus Driver Outputs

10 LSTTL Loads
15 LSTTL Loads

+ Wide Operating Temperature Range . . . -55°C to 125°C

» Balanced Propagation Delay and Transitlon Times

+ Significant Powsr Reduction Compared to LSTTL
LogiciCs

* HC Types
- 2V to 6V Operation
- High Noise immunity: Ny_ = 30%, Ny = 30%of ¥V at
Veoc =5V
* HCT Types
- 4.5V to 5.5V Oparation
« Direct LSTTL Input Loglc Compatibitity,
V= 0.8V (Max), V|4 = 2V (Min)
= CMOS Input Compatibility, I < 1pA at Vo, Vou

Description

The 'HC154 and 'HCT154 are 4- to 16-ine
decoders/demultiplexers with two enable inputs, E1 and E2.

A High on either enable input forces the output into the High
state. The demuitiplexing function is performed by using the
four input lines, AD to A3, to select the output lines YO to
Y15, and using one enable as the data input white hoiding
the other enable low.

Ordering Information
TEMP. RANGE
PART NUMBER {°c) PACKAGE

CDS4HC154F3A -55to 125 24 1.d CERDIP
CDS4HCT154F3A -65t0 125 24 Ld CERDIP
CD74HC154E -55t0 125 24 Ld PDIP
CD74HC154EN -55ta 125 24 Ld PDIP
CD74HC154M =550 125 24 Ld S0IC
CD74HC154M36 -55t0 125 24 Ld SOIC
CD74HCT154E -5510 125 24 Ld PDIP
CDT4HCT154EN -55t0 125 24 Ld PDIP
CD74HCT154M -551t0 125 24 Ld 80IC

NOTE: When ordeting, use the entire part number. The suffix 96
denotes tape and reel.

Pinout

o
v
vi[
vi[a
[
v[s
vz
v[E
V[
T
770 [

GND [i2]

CD54HC154, CD54HCT154
(CERDIP)
CD74HC154, CD74HCT154
(PDIP, SOIC)

TOP VIEW

CALITION: These davices ara sensitive to electrostatic discharge. Usare should follow proper IG Handling Procadures.

Copyright © 2003, Texas Instruments Incorporated
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CD54HC154, CD74HC154, CD54HCT154, CD74HCT154

Functional Diagram

a

2
1%

A 23
A3
X 18
EZ

A1

TRUTH TABLE

QUTPUTS

INPUTS

A VDIV [ YZ I VI[VA| VB |VB|YT{VE| VO |VIO|VIT|VIZ|V3| V14| VI8

Al | A2 | A1

H

Low Voltage Level, X = Don't Care

High Voltage Level, L

H=
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