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CDHR—X 103D D) Techmniocal Specificationm

This document describes the target specification of the
Freproduction model called CDR-X1000.
This model will not be released for commercial use.

The consumer CD-ROM drive CDR-X10Q00 is intended for
test and experimental use only for the purpose of field
testing a number of CD-ROM system applications. The drive is
especially suited for database and program—bank type of
stand alone applications such as electronic publishing.

The drive has a standard Small Computer Systems
Interface ¢ SASI / SCSI )}, so it can be linked to most
persanal- or home—computers.

There is no AUDIO-HiIFi output.

2. FUNCTIOMAL:

The CD-ROM drive has a built—-in intelligent controller
to simplify the control-software needed in the host-
computer.

The main function of the CD-ROM drive is to read data
from the disc and transfer the requested number of bytes
starting from a logical bvte address on the disc to the
host—computer.

CDR-X1004G can read all discs according to the CD-ROM
standard, i1ncluding discs with more Datatracks or discs with
mixed Audio and Data tracks.

All Data and Control communication tramnsfer is handled
via the S5CS8I-bus. All data bytes are sent with handshaking,
and so automaticaly adapting to the data transter speed of
the host-computer.

Inserting or changing of the disk can only be done,
when the disk is stopped.

A& diagnostic test, with a check of the drive hardware
1s done after "Fower up" or after "Hard reset'.

There is a RS2Z2 port inside the plaver, tao be used for
service diagnostics, but camn also be used for reading data
from the disc.



CDR-X1400

TARTZ-00B3

TYFE NUMBER:

ver.g8505849

Typenumber: 12NCs
CDR-X100Q0/00 (ZZ0volt) G097 210 0083é&
CDR=-X1000/17 (117volt) P07 210 00857
CABINET:
Usage: horizontal onlvy.
l.oading: tray, with motor—-control.

Dimensions:

with tray closed:
with tray opened:

Weigth:
Material:

Colors:
fromnt:
cabinet:
back:

Front panel:
switches:

LED indicationss

Rear pan=l/bottom:

Operating temp:

FOWER SUFFLY:

COR-X1000/00

CDR—-X1000/17

Indication

W * H = D
I20 % 95 x Z0O5 mm.
#* 95 % 454 mm.

I20

7 kg approx.

Metal /aluminium/polysterasne.

black.

brown—gray lacquered.

black.

Fower on/off.

Tray open/close.
Fowar (red) poOwWwer oOn.

Ready (yellow) drive active.
Busy {green) reading data.
SCSI connector ( std 30 pin ).
+3 to +40 deg. Celcius (amb.).

powercable type : fixed to drive.

powercable length: approx. 1.0 m.
prrimary fuse : inside drive.
power consumption: less tham 23 watt.
voltage range : 220 volt ( +/—- 104 )
line frequency: S0 herz ( +/— %W
voltage range : 117 volt ( +/— 104 )
line frequency: 60 herz ( +/—  Z4 )

red LED called '"power"
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6. FERFORMANCE:

Channel bit rate from disc: 4.3218 Mb/s.
Data bit rate after EFM/CIRC: 1.411Z Mb/s.
User data bit rate: . 2288 Mb/s.
User data byte rate: 132,600 byte/s.

Data transfer rate: Burst 176.4 tbyte/s.
Average 133.6 kKbvte/s.

I+ the hostcomputer can’'t handle the transfer rate of
176 kbyte/s then the transfer rate steps down to 2 kbvte per
revalution ( 1é kbyte/s at inside disc to 7.7 kbyte/s at
outside of disc ) or less depending on the host.

User data buffer size: 2048 bvyte.
Delaytimes: powar up time : 2.9 sec. typ.
spin  up time : I.3 sec. typ.
select track = 0.5 sec.
spin down time: .4 sec. typ.
Access time: average 1.2 sec. over 100M byte of data.
max. 1.0 sec. over &00OM byvte of data.

~d

. SCSI INTERFACE:

The SCSI-interface used in the CDR-X1000 CD-ROM drive,
is a subset of the ANSI standard XIT?.2/87-2 rev.14.

The subset is specified in the document ARY2-0070 and
is the minimum set of commands needed to read data from
the CD-ROM drive.

For stand alone applications cnly one drive will be
linked to one hostcomputer, therefore no selection phase is
rneeded. For compatibility reasons is the "BSY" signal tied
to ground. This means that no other drives or hostcomputers
can use the SCSI-bus as the bus iz allways occupied (busy)
by the CD-ROM drive. The drive will respond to all Logical
Unit Numbers (LUN) from O to 7. For futher details see the
standard documentation.

The drive has a build in databuffer of 2048 userbvytes. In
this buffer is the data temporary stored until it is checked
that the data is errorfree, before it send to the host. I+
the haost has not read out the data from the buffer in time,
before the next block of Z kbytes comes from the disc, then
the reading from the disc is stopped and the pic—up is
stepped one revolutiontrack backwards.
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8. SCSI-BUS CONNECTOR FIN ASSIGMMENTS:

SIGNAL FIN GROUND SIGNAL-NAME

2 1 ‘data < (1)
4 = ‘data 1°
=) S ‘data Z°
8 7 ‘data I
10 4 ‘data 4°
12 11 ‘data S°
14 13 ‘data &7
16 13 ‘data 77
4 K% TATR (2
26 35 "BSY allways low
RE~ 7 TACK S
4¢ 9 ‘RST (Z)
2 41 ‘MSG
44 47z "BEL (2)
4& 45 ‘C°/D
48 47 "REE
30 49 ‘'I°/0
(1) "7 means negative logic.
{2 Not implemented vet.
(2 'RST’ min pulslength is 20 microsec.

Data response time from REQ signal to ACK in the host:
for 130 kbvyte/s: MAaH . & microsec.

Data setup time from ACK to RER in the drive:
for 150 kbyte/s: min. 0.3 microsec.
max. b microsec.
for < S0kbyte/s: typ. 19 microsec.
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?. SCSI / SASI COMMANDS: For more information see ARPZ-0070.

During execution of the SCS5I commands 1in the drive,
the green LED "BUSY" lights up.

Actions:

Select

Closes the disc loading tray and disables the
control of the disc loading motor.

The disc is started up and the Table 0f Contents
in the leadin area is read.

If it is not a CD-ROM disc then this is detected
and an error message is given.

The drive is positiomned to the beginning of the
tirst datatrack on the disc, ready for a select
data track command.

The yellow LED "READY" lights up.

The 5TOF command stops the drive immediately and
enables the control of the disc loading travy.
The yvellow LED "READY" is turned off.

datatrack:

The SELECT DATA TRACK command can only be executed
i+ the CD-ROM drive unit has been started.

One data—-track number in the range of 1 to 99
{decimal) may be selected. I+ the selected data
track is not on the CD-ROM disk or out of range
then an error message occurs.

Read status:

Read data:

The READ STATUS command causes the CD~-ROM unit to
send the present status of the drive.

The result of the diagnostic test done after
"power up" or atter a "Hard reset" is also indicated.

The READ DATA command reads userdata from the
selected data track on the disc and transfers a
specitied number of bytes to the host, starting
from a specified byte address.
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10,

1G.1
10.2
10.3
11.

ERROR RATES:

The drive has a build in Error Correction additional to the
standard CIRC errorcorrection to correct for errors in the
userdata from the disc. This is possible due to that for
2ach block of 2 kbvte of user data on the disc there are 288
bytes of parity.

I+ an error occurs in the user data then data is
corrected by the microcomputer in the drive before it is
send to the host. No unreliable data will be send to the
host.

The delay time for correcting an erroneous block of 2 kbyte
1s max. 130 ms.

The error rate is messured in MBBE, which stands for Mean
Bits Between Error and should be seen more as an indication
of what can be expected as they also depend on the disc
quality.

Soft read ervror rate : MEBRE = 1011,

A sott error means a correctable error. The data was
recovered atter error-correcting (ECI) or a re-read.

Hard read error rate : MBRE = 103,

A hard error means an uncorrectable error. The data
could not be recovered after a re—-read and the ECC failed
due to too many errors in the Zkb block. This will force a
break of the read data command.

Undetected read error rate: MBRE= 1039,

AN error 1n the data occurs without being detected.

RS 232 MONITOR FORT:

The monitor is meant as a diagnostic tool for service
but can also be used for reading data from the disc.

The communication with the MONITOR is through the R3-
ZIZZ2 port with 1200 baud, 7 bits, even parity, 1 stopbit and
full duplex with no handshaking.

For more information see document ARIZ-0081.
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12, CDR-X1000 MICRO COMFUTER SOFTWARE:

The software is structured in a modular form.

There are four main—-modules:

- Initialisation with sel+test of SW and HWw.
- RS-2Z2 Maonitor.

- Servo and Data control.

- SASI/SCSI interface.

1=, CD-ROM DISC SFECIFICATION:

User data capacity: 1 block = 2048 bytes
1 second = 73 blocks
1 minute = &0 seconds

600 tMbyte = &2 minutes on the disc.

Bit density: 24000 bits per inch.

Disc diameter: outer 120 mm.
inner 13 mm.

Rotational speed : max. 480 rpm. (inside).
min. 220 rpm. {(outside).

Linear velocity: 1.2 - 1.4 m/s.
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CDR—-X1000 SASI/SCSI Command Specification

1. GENERAL:

This document specifies the subset of SCSI, XIZT7.2/82-2
used in the Fhilips consumer CD-ROM drive CDR—X1000 built in
intellegent controller, as the minimum set of commands
needed for CD-ROM applications.

The drive executes only the INFORMATION TRANSFER
phases: Command, Data, Status and Message. The SCSI-bus can
never be in more than one phase at the time and should be
executed in above mentioned aorder.

No selection phase is rneeded asz the "BSY" signal 1s
tied to ground.

Inserting or changing of the disc can only be done when
the disc is stopped.

Group: O
QZH s Reguest sense ( read status )
OBH e Seek ( select data track )
1BH = Start/stop unit

Group: 1
28H Read data ( bytes

All other commands will not be accepted by the target
ED-ROM drive unit and an "illegal reqguest" error will be
returnd exept for a write command where a “data protect®
error will be returnd instead.

The "read data" command can only be executed i+ the
disc is started and a data track is selected, otherwise an
"1llegal reguest" error occurs.
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At the end of each command one status bvte is sent during
the STATUS phase to the Initiator, unless the command is not
Cleared by a "Hard Reset".

Status Byte Format: bit 7 654 Z 210
O 0 G 0 O Q08 0
Eit 1:
S =0 Bood Status, no error occured during execution of
the command.
S =1 Check Condition, an error occured during execution

of the command.

The Target preserves the Ssense Data, until it is retrieved
by the Initiator with a Request Sense Command or until the
receipt of any subsequent command.

MESSAGE BYTE:

After the STATUS byte, then is a MESSAGE byte sent during
the MESSAGE phase to the Initiator, unless the command is
not cleared by a "Hard Reset'.

Message Byte Format: bit 7 6535 4 2 21 0
D00 QO 00 000

The MESSAGE byte is allways zero to indicate the termination
of the command.
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4.0 Command: Regquest sense / Read status

' Rit Y7 63 4 X210 0765435210 2 hex !

b e e ——— e — t

! Byte O ! Group! Opcode FPo oo o0 oo 1 1 3 03

' Byte 1 ! LUN ' Reserve L I S St UG !

' Byte 2 ! Re s er ved! «x g 1 x b Mg X !

' Byte 3 it Re s er ved!'! tx x ¥ 1 X % % 3 X !

! Byte 4 ! Alloc. length PO o o0 ol oo0oo0 08!

! Byte S ! Reser ved! x x xx g ®x % 2 3 X !

Group (Hex): 0O

]
gs]
n
u]
o
m
I
1]

LUN (Hesx

O3

}): Not used.
Alloc.length: 08

= t
-

he number of bytes allocated +for
eturned sense data. {(Extended +format).

The Initiator sends this command immediately after it
receives CHECK CONDITION Status on the prior command.

The command causes the Target to send eight bytes of Sense
Data to the Initiator.

The Sense Data is reserved by the target until it is
retrieved by the Request Sense command or any other command.

Sense / Status Data Format :

m
~
rt
m

Sense ky
Info byte :
Add. Sense

SENSE KEYS:

P76 S 4 321007 654321 0 @ Hex !

b e v i s e e I e e e e e e e o e o i i i e et 1 e o comen e e vte e i e e e e v e i i o B g ot e i i
ViClass'!Err code! O 1 1 1 O O QO O 1 70 !
Segment nr PO 000000 o 00 !
Reserve!Sense ky! O O 0 © 8§ 5 8 § S !
Info byte (msb) ! O O O O O O O O (910] !
Info byte OO 000000 00 !
Info byte VOO0 0 0 0000 » 00 !
Info byte (lsb)y ! O O O 0 O O O O QO !
Add. Sense len OO0 0 00 000 00 !

Address valid (bit 7) = O

Error Class (bit 4-6) = Q7H

Error code (bit ©0-3) = 0OOH

Sense key (bit 0-3) = see table below
Information bytes (byte J-&4) = OOH
len : Additional Sense Length = 0OOH

QOO0 = No Sense or Nao error.

QOO1 = Recovered error. Soft error.

0010 = Unit Not Ready or Still busy.

0011 = Disc Error or no CD-Rom disc.

0100 = Hardware Error.

0101 = Illeqgal Request.

0110 = Unit Attention.Disc may have been changed.
0111 = Data protect. Write protected disc.

1011 = Aborted command. The initiator may try the

command again.
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5.0 Command: Start/Stop Unit

' Bit "7 65 4321007 634 3210 2 hex !

P e e [ i o e HE !

! Byte O ! Group'! Opcode oo o1 1011 i !

' Byte 1 !V LUN O O B - S CON T B C A X !

! Byte 2 ! L S <3 X !

! Byte 3 ! D O O S : X !

! Byte 4 ! Reserved 'sta ! O 0 0 O G O O S s !

! Byte 5 ! ! MoK ®oo X !

Group (He: )
Opcode (He:x)

LUN (Hex) :

Sta (bit )

5.1 ERRORG:

SENSE KEY:

: QO
: 1R

H O

QOO0

0011

0100

i

not used

Stop.

Stops the disc and enables the disc
loading motor.

Start.

Closes the disc loading tray, disables
the disc loading motor and starts the
disc.

No Sense.

I+ no error occured during execution of
a start command and allways after a stop
command.

Disc Error.

No disc loaded or no CD-ROM disc.

For start command only.

Hardware error from selftest.

This sense key is NOT cleared aftter read
status.
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Command: Seek or S5elect CD-ROM Data Track
' Rit Y7 654 3210107 63543210 hex !
o e e e e e e e e e e e e e e e e e e e e B o e e i
! Byte O ! Group! Opcode PO 0o 0011 01 s OR !
' Byte 1 ' LUN ! L O S S O A ' S X !
! Byte 2 ! L O O O S S A S S X !
! Byte 3 ! O O A ST X !
! Byte 4 ! Track address o T TTTTTT s T !
! Byte 5 ! ! HoOoK®oHo% : X !
Group (Hex) Q0 ¥ = don't care.
Upcode (He:) QR

)

: not used

T (byte $): Data Track Address

Selected CD-ROM Data Track number in the range
of 1 to 992 in binmary format.

=== The SELECT TRACKE command will only be
executed if the farget unit is started.

SENSE KEY: Qo0
001l

No Sense or No error.
Medium error.
Selected track is no CD-ROM data track.
Q100 = Hardware Error or Bad Disc.

Target unit can not read subcode

aftter 5 retrys.
0101 = Illegal Request.
I+ not the selected data track can be
found on the CD-ROM disc or the target
unit is not started.
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7.0 Command: Read Data

' Bit Y7 6342210076542 10 her !
UV e ———— e e e et e e et —————— . Bt e e 1
' Byte O ! Group! Opcode PO O 1 01 000 28 !
' Byte 1 ! LUN ! A S S SR LA X !
' Byte 2 ! LBA ( msb ) "8 AAAAAAA Al
' Byte Z ! LBA '"ARARAAAAAA: Al
! Byte 4 ! LERA 'R AAAADAAC A !
' Byte § ! LEBA ( lsb ) "AADAAAAAA: a !
! Byte & ! TL ( msb ) L L L L Ll Lo
' Byte 7 ! TL L T T A T [
! Byte B ! TL ¢ 1sb ) L OO T T T T L
! Bvte 7 ! O Ot S TN L O S S X !
Group (Hex) 01 = don’'t care.

Opcode (He:x) 08

LUN (Hew) not used

LEA (byte Z-4): 4 bytes with the Logical Byte Address of the
first byte to transfer.

TL (byte 6-8): 3 bytes with the data Transfer Length.

The "Read" command reads data from the selected data track
on the disc and transfers the specified number of bvtes,
starting with the byte address specified in LEA.

=E===== If a data track is not selected then an illegal
request error will be returned.

SENSE KEY: QOO0 No Sense or No error.

1l

001l = Medium Hard error (Bad Disc).
Target unit can mot read disc data after
10 retrys.

0100 = Hard =rror or Bad Disc.
Target unit can not read subcode after 5
retrys.

0101 = Illegal Request.

No data track selected or a logical byte
address outside the selected data track
areaa.
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CDR—X 1L OO Mormitor Specificationm

The monitor is primary meant as a Service debug-tool
for the drive but can also be used for reading data from the
disc with the restriction of 1200 baud datarate.

The communication to the monitor is through a RS-ZIZ
port, which should be linked to a terminal.

FUNCTION:

After FOWER OM or after a HARD RESET +from the 5ASI/SCSI
port the microcomputer in the CD-ROM drive CDR-X1000 will
first do a SELFTEST of the hardware. The result of this test
is messaged via the RS5~-23Z port.

The monitor will output a promt ">" to show that it is
waiting for an input of a command. Commands are terminated
with a "Return'.

If a SASI/SCSI command is executed, then the monitor is
switched off until the SASI/SCSI command is ready. To
indicate that the monitor is active again a new promt is
sent out.

If a command can not be correctly executed or an error
occurs then an error—-message is sent to the terminal.
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I RE5-222 FORT:

Baudrate : 1200
Farity : aven
Stopbit : 1

Duplex H full
Handshake : not used

Z.1 RS-2I2 CONMNECTOR:

The 4 pin connector i3 pléced on the data-pcb inside
the drive. To connect the terminal the bottomplate has to be

removed.

pin signal
1 R input
2 ground
3 Tx output
4 ground

2.2 CONNECTOR LOCATION:
Data-pcb

Componentside

R ——— o 1
Gnd ~—-=! o 2
T -——=!'a I s
Gnd --——! o 4 'SCSI/S5ASI connector!
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CDR-

X1000 HMonitor spec.

4. SELFTEST OF DATA-FCE:

ver.B8350515 page:3 ot 6

Atter a Reset or FPower On a selftest is done.
Before the selftest is the following text sent,

Test data-pcb version

I+ during testing an
sent to the terminal with
error—code. ( see 6. )

When the selftest is ready is the tollowing text

c.1 date 10/03/8% ".

error occurs, then this is
the text: "Error" plus an

sent, "Selfttest is ready".

4.1 FROM test with a checksum over all bytes. The checksum
is also diplayed as: " Checksum = C0O8D ¢

4.2 RAM test.

4. % Test port 2.

5. DERUG COMMANDS:

letters
invalid

=

i
S

beep
I+

ASCII

-

Commands can only be entered via the RS5-23L
port after the promt " » "
long, followed by O to I parameters. Any

Command—-charachter
{ ASCII 7 )y + w722

. Each monitor Command is two

will cause an error and a
+ CRLF to be sent out.

any parameters are expected then a "EBlank"”

RAZIE

-t

is sent out.

separated by a comma.

.
{
5\

|
—

All owed
promt

Comma
Feturn
BIN

bvte
Address
port
+rom

to

The command shcould be
ASCII 12 ).

Definitions:

Avuwasl Al -2
ASCII &2

. ASCII 44

CR ASCII 13

Rinary output

8 bit HEX number
16 bit HEX number
bvte

address

address

Farameters should be

terminated by a "Return®

lower case are treeted as
upper case.

Monitor waiting for a new
command.

Farameter separator.
Conmand termination.

ex. 1 ¢ 1 1110

Msb first.

ex. fBA,1F,CD,FF,35

ex. 10OFF

a0 to I,

1000 to 1FFF.

1000 to 1FFF. The "to"

address must be higher
~then the "from" address.
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n

w

w

]

h

Fort Commands:

rp <port Read I/0-port (O..3).
Display of In—port (0..3) in bin. format
with MSRE +irst.

sp “porti,ibytex Set I/0-port (0O..735).
Set Out-port (0..3) to bvte.

RAM—-memory Commands:
sm “addressr,<byte’ Set content of RAM-memory address to byte.
rm <fromr,<stor Read bytes from RAM-memory and displavy

in HEX and ASCII with 16 bytes per line.
Memory dump <from> until <tor address.

"ADDRESS" "14 HEX bytes" "16 ASCII chrs”
fm <fromi, tor, bytex Fill RAM-memory with byvte.
Warning !'! The drive may hang up i+ the

addressrange is used higher then 1EQO.
ra Fead Header in RA&M (Min,Sec,.Block).

Register Commands:

rr “registerr Read Internal registers in the range of
¢ 00 ... 7F ).

sr “reglister r,<byter Set content of Internal registers
in the range of ( 00...7F ) to byte.

SCSI/SAS1 Commands:
s5 “byter Set SCSI status byvte.

- C Read 10 bytes from the SCSI command-
buffer (RAM address 1FO1-1FQ2A) and 1
byte (RAM-address 1FO0) with the number
ot command bytes in the buffer and
display in HEX format. The byte-counter

1s reset to QO.

om <fromi,Tto> Output to SC5I1-bus the specified data-
bytes From RAM memory.
Warning !'! All bvtes must be read by the

host controller before the command 1s
terminated.
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o

~d

SOl l

Disc Commands:

rt Read Table 0Of Content ( TOC ) for all
tracks on the disc and display as:
Tracknumber, Abs.time, Mode (Datas/Audio).

rs Read SUBRCODE @G-channel.
- Rel.time (Min,S5ec,Frame).
- Abs.time (Min,5ec,Frame).
- Track number.
- X.

rh Read HEADER registers on the data-pch.
( Min , Sec , Elock )

MONITOR ERROR CODES:

ERROR CODE NAME

01 Invalid port address

02 Out of memory address

70 FROM error

71 RAM error

72 D-FF error

76 Read TOC error
DATA-FCE HARDWARE: “

FROM size 16 kbytes ( 27128).
RAM size is 4 kbytes. Address 1000 to 1FFF.
The I/0 ports are memory-—-mapped.

QUTFORT ©O: bit name

o
oy
0

Not connected
Not connected

O bR e O
T
0O

QUTFORT 1:
Not used.
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AR QUTFORT 2: bit name description
Q SEN Master reset of sync. HW.
1 REN Ready Enable of data
block DMA from disc.
2 DMA Selects RAM to BOS1 or DMA.
= DEN Elock—-data output enable

for direct read in SSI-mode.

4 5 Pirect bleockdata output selesctor
4 851 Direct blockdata output selector
S 1/0 SCSI-signal, selects bus-
direction in/out.
& C/D SC5I-signal, selects
Command/Data mode.
7 MSG SC5I-signal, selects
Message mode.
7.3.4 OUTFORT 3 bits description
Quvaa? SCSI-databyte ocutput.
7.3.5 INFORT O
Not used.
7.35.6 INFORT 1: byte name description
BCD MIN EBlockheader address byte.
7.3.7 INFORT 2: bit name description
O LCK Sync. lock flag clocked
by HDR.
1 RDY Ready Enable flag clocked
by HDR. ( DMA transfer
Ready flag ).
2 HDR Header access flag.
= DAV Data Enable flag clocked
by HDR. .
4 ERR Blockerror flag clocked
by HDR and stops DMA by
setting RDY=1.
b ATN SCSI-signal Attention.
6 REG SC8I-signal at data-transfer.
7 ACH. SCSI-signal at data-transfer.
7.353.8 INFORT Z=: bits description

Qe ? SCSI-databyte input.



