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To prevent fire or shock hazard, do not expose the unit to rain or 
moisture. 

To avoid electrical shock, do not open the unit. Opening the unit 
by unauthorized personnel voids the warranty. Refer servicing to 
qualified personnel only. 

CAUTION 

As the laser beam used in the SMO-E501-XX is harmful to the 
eyes, do not attempt to disassemble the unit 

This label is affixed both on the 
top cover and, internally. on the 
cartridge tray of this unit. 

The export of this product is subject to the authorization of the 
government of the exporting country. 
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CLASS 1 LASER PRODUCT 
LUOKAN 1 LASERLAITE . 
CLASSE 1 PRODUCT LASER 
LASER KLASS£ 1 
?'Uv-If-II 
PRODUCTO LASER DE CLASE 1 

laserstrahl 

This MO unit is classified as a 
CLASS 1 LASER PRODUCT. 

The CLASS 1 LASER PRODUCT 
label is located at the top cover 
of the unit. 

This label is affixed, internally, on 
the cartridge tray of this unit. 
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1. INTRODUCTION 

The Sony SMO-ESO, is an embedded SCSI, rewritable optical direct access mass storage device. 

Unlike conventional magnetic storage devices and due to the utilization of magneto optical effects this 

drive can access a vast amount on information within a few seconds. This drive complies with the 

ISOIIEC DIS 10089 format A (Continuous-C<;>mposite Format) proceedings for' 30mm Rewritable 

Optical Disk cartridges. 

This International Standard specifies the characteristics of 130mm rewritable optical disk cartridges of 

the type providing for information to be written, read and erased many times using magneto optical 

effects. 

The SMO-E501 utilizes, ISOIIEC DIS 10089 complying, 5.25 inch (130mm) magneto-optical (M.O.) 

disk cartridges. Each such disk cartridge can store approximately either 650 megabytes or 594 

megabytes of data. Information stored in MO disks can be archived for at least ten years with no 

maintenance whatsoever. Since MO media are removable the storage capacity of the SMO-ES01 is 

virtually unlimited. Removabitity allows not only for portability but security as well since each disk can 

be safely locked up. 

MO disks are pregmoved and formatted either with 1024 bytes per sector and 17 sectors per track, or 

512 bytes per sector and 31 sectors per track, using a spiral track configuration. 

The SMO-E501 contains mechanical and optical components, analog circuitry for data separation, 

servo systems, digital circuitry for drive control, formatting and .interfacing, and interfacing ciraJitry for 

communication with other devices. 

Communications with a host system is performed via SCSI (Small Computer System Interface) which 

complies with ANSI X3.131-1986 and the Common Command Set (CCS) Rev. 4B. The SMQ-ES01 

can be accessed by SCSI commands much as a conventional magnetic disk drive. The use of new 

digital LSls has resulted in a compact drive with a high degree of reliability. The inclusion of buffered 

memory allows the drive to achieve a high speed burst transfer rates through SCSI. 
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~. fN-STALL.A TI-QN 

2.1 Location Requirements 

Place the SMO-E501 in a well air-conditioned room. The recommended environmental 

conditions are approximately 25°C (n°F) temperature and 60% relative humidity. 

Forced-air cooling is required through'the drive, and is critical to preventing overheating of the 

mechanism and electronics residing in the drive. Forced-air cooling must be provided by the 

integrated system package. Refer to the drive specification section for the said cooling 

specifications. 

Place the SMQ..E501 drive horizontally or vertically on a flat plane. Mounting tilt is specified as . 

less or equal to 5 degrees from each mounting position. 

00 not place either the drive andlorthe media in environments that are normally subject to 

heavy olrt or dust contamination, or where continuous VIbration andIor shock may occur. 

00 not use the drive and/or the media in environments that are normally subject to strong 

external magnetic fields. 

00 not pface the drive and/or the media at locations exposed to direct sunlight or sudden 

changes in temperature and humicfdy generated by air conditioners. 

Always eject the media before moving the drive to a new location. 
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2.2 Precautions on Handling Disks 

• 
• 

• 

• 

• 

.. 
• 

Do not drop the disk or subject it to vibration. 

The disk cartridge is designed so that the shutter automatically opens when it is installed in 

the drive unit. Do not open the shutter manually or touch the disk inside. 

Do not disassemble the disk cartridge. Precise adjustments are made at the factory prior to 

shipping. 

An erase protection tab is provided on lhe cartridge. To protect the disk, slide the tab in the 

direction of the arrow; to write on the disk, slide the tab in the opposite direction. 

o 
__ co(jJ 

.e 
PROTECTED 

Moisture condensation caused by a sudden temperature change or high humidity may impair 

writing or reading capabilities. 

Notes on storage 

Keep cartridges in their cases. 

Keep cartridges away from heat sources, such as radiators, or places subject to direct 

sunlight, excessive dust and/or moisture. 
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Th~ front panel ot SMO-E501 has a BUSY indicator, EJECT button and emergency eject hole at the 

positions shown in the figure below. 

Disk 
Insertion 
slot 

··~I ~ ____ :_' __________ __ 

, 
BUSY Indicator 

EJECT button 

Emergency eject hole 

Fig. 2.1 Front View of SMO·E501 

2.2.1 BUSY Indicator 

Ughts up when read. write. erase or seek operations are performed. Do not eject the disk when the 

this indicator is lit. 

2.2.2 EJECT Button 

Press this button to eject any disk existing in the drive. You can also eject the disk using the software 

on the host computer. Please note that the disk will not b~ ejected in the event that the -lock 

Cartridge" software command had been issued from the host system. 

2.2.3 Emergency Eject Hole 

In the event the disk can not be ejected the normal way, insert a paper clip, or other similar object in 

this hole to eject the disk. 

2.2.4 Disk Insertion Slot 

Insert disks in this slot. 
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2.4 Rear Panel 

THe'SMO-E501 has a frame ground as well as three connectors; One for the power supply. an 

options jumper block and a SCSI connector. These connectors are located on the rear panel of the 

disk drive as shown in the figure below. 

OPTIONS JUMPER 
BLOCK 
(CN1) 

50 PIN SCSI 
Connector 

(CN2) 

SONY 

SMO-ES01 

DC Power 
Connector (CN3) 

00 0 0000000000 0 00 

Fig 2.2 Rear View of SMO-E501 

Frame 
Ground 
(CN4) 
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- - -- -

2.5 SCSI Connector (CN2) 

The ~CSI connector is located in the upper side of the SMO-E501 and between the Options Block 

and the DC power connectors, as seen from the rear. Information on SCSI termination is available in 

succeeding section 2.8. Setting of the SCSIID is described in section 2.7. 

The SMO-E501 uses a 50-pin header socket, 3M part type7950-5002SC, and is designed for use 

with a 3M type number 7950-6500SC connector. 
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Signal Name Pin No. Signal Name 

GND 1 2 DBO 
GND 3 4 DBl 
GND 5 6 Da2 
GND 7 8 DB3 
GND 9 10 DB4 
GND 11 12 DBS 
GND 13 14 DB6 
GND 15 16 DB7 
GND 17 18 DBP 
GND 19 20 GND 
GND 21 22 GND 
GND 23 24 GND 
OPEN 25 26 (TERM PW) 
GND 27 28 GND 
GND ·29 30 GND 
GND 31 32 ATN 
GND 33 34 GND 
GND 35 36 BSY 
GND 37 38 ~ ACK 
GNO 39 40 RST 
GND 41 42 MSG 
GNO 43 44 SEL 
GND 45 46 C/O 
GND 47 48 REO 
GND 49 50 Tlo 

Table 2.1 Pin Assignments of SCSI Connector 



2.6 Options Jumper Block (CN1) 
V 

The' Options Jumper Block, located in the upper left corner of the SMO-E501 and under the upper 

circuit board, as seen from the rear, is for setting the SCSI drive number and other configurations as 

shown in the table below. Information on SCSI termination is described in section 2.B. Setting of the 

SCSI 10 is described in section 2.7. 

The SMO-E501 uses a 20-pin header socket, JAE part type PS-20PE-04LT1 or equivalent 

header socket, and is designed for use with a JAE type number PS-20SM-04P1 or 3M type number 

7920-6500SC or equivalent connector. 

8 
A 

Signai Name 

FESERVED 

ftSERv'EI) 

TERM POWER 
to connector 

MANUAL EJECT 

R:SERVED 

ftSERv'EI) 

SCSI PARITY 

SCSI 10 (2) 

SCSI 10 (1) 

SCSI 10 (0) 

1 10 

OOQOOOO6i Fco~ 
00(1)0000 o. 

Pin No. Signal Name 

A1 B1 RESERVED 

K2. B2 GfON) 

A3 B3 TERM POWER 
from PCB 

A4 B4 GfON) 

AS B5 GfON) 

A6 B6 GR:JlN) 

A7 B7 <?fO.N) 

AS B8 <?fO.N) 

A9 B9 GO..ND 

A10 810 GU..N) 

Table 2.2 Options Block signal allocation 

In the example illustrated in table 2.1 directly above, SCSI 10 1 is selected, SCSI parity is enabled, the 

manual (media) eject mode is enabled, and terminator power is not provided to pin 26 of the CN-2, 50 

pin SCSI connector. 
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The options block setting assignment is described as follows. 

Bit 1 : Not used (internal use only) 

Factory setting = OFF position. 

Bit 2 Not used (internal use only) 

Factory setting = OFF position. 

Bit 3 : SCSI Terminator Power Selection 

ON: Terminator power enabled. 

OFF: Terminator power disabled (factory setting). 

Bit 4 : Manual Eject Mode Selection 

ON: Manual eject disabled. 

OFF: Manual eject enabled (factory setting). 

Bit 5 : Not used (internal use only) 

Factory setting = OFF position. 

Bit 6 : Not used ( internal use only) 

Factory setting =, OFF position. 

Bit 7 : SCSI Parity Check Mode Selection 

ON: Parity check disabled. 

OFF: Parity check enabled (factory setting). 

Bit 8,9,10 : SCSI 10 Setting 

Factory setting = 10 = O. 

NOT E : OFF means that no jumper(s) is/are present over the corresponding pin numbers 

(both A and B rows). The factory jumper setting is SCSI 10 0, as illustrated in the 

example in section 2.7.A number of jumpers are included with the drive as an 

accessory. 
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2.7 SCSI ID Setting 

The SCSI 10 number of the SMO-E501 is selected by setting the appropriate SCSI 10 jumpers on the 

Options Jumper Block. The table below shows the required bit (jumper position) configuration for 

each of the possible SCSI IDs. For termination and parity jumpers settings refer to section 2.6 in this 

manual. 

SCSI 10 . Bit 8 Bit 9 Bit 10 

0 OFF OFF OFF 

1 OFF OFF ON 

2 OFF ON OFF 

3 OFF ON ON 

4 ON OFF OFF 

5 ON OFF ON 
I 

6 ON ON OFF 

7 ON ON ON 

Table 2.3 SCSI 10 Setting 

NOTE: OFF means that no jumper(s) is/are present over the corresponding pin numbers 

(both A and B rows). The factory jumper setting is SCSI 10 O. as illustrated in the 

example below. 

1 10 

B 0000000000 
A 0000000000 

No jumpers on the block 
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2.8· SCSI Terminator 

The SMO-E501 drive has no internal SCSI bus terminators. The user is responsible for proper 

termination and powering of the SCSI bus in the host system. 

AMP #88-4163-081-1 or DATA MATE DM500-06-8 or equivalent external terminators can be used for 

drive termination purposes. 

For a single ended cable, a 50 signal conductor flat cable or a 25 signal twisted cable can be used. The 

maximum length should be maintained at 6.0 meters. 
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2.9 DC Power Connector ( CN3 ) 

The 4 pin DC voltage power supply connector is located at the upper right comer of the SMO-E501 

and under the upper circuit board, as seen from the rear. The pin assignments of the connector are 

illustrated in the figure below. 

The connector is a female MATE-N-LOCK contact socket AMP type number 61173-4 and is 

designed for use with MATE-N-LOCK conneC?t0r plug AMP type number 1-480824-0. 

Pin No. 

1 

2 

3 

4 

CN3 Connector 

4 3 2 1 

Voltage 

+12 V DC ±5"10 

12V Return 

5V Return 

+5V DC +5% 

Fig 2.3 Pin Assignments of DC Power Connector (CN3) 

Installation page 15 



2.10 Cooling Requirements 

The drive should be cooled such that the conditions listed below are met under all environmental 

conditions specified in this document. 

NOTE: 

MEASURING POINTS 

Above Disk 

Below Disk 

MAXIMUM TEMPERATURE ( deg C) 

45 

50 

A fan with a minimum of 0.7 rn3/min. free air, air specification, located less than 80 mm 

behind the drive is required in order to maintain the specifications described in this 

document. The airflow direction should be from the front towards the back of the 

unit. 

The drive must always be operated under the cooling conditions 

specified above. 
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2.11 Mechanical Dimensions 
All dimensions are shown in mm. 

Fig 2.4 - OVERVIEW -

Installation page 17 



~ 

o ~ 
LO . 
C') 

LO 

--L..Ha-MeenaAleal-Dimen si on-s-
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Fig 2.5 - FRONT VIEW -
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NOTES: 

1. The eject button protrudes from the front panel by 3.5 mm. 
2. The media cartridge slot is centered with respect to the front panel. 
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2.11 b Mechanical Dimensions 
All dimensions are shown in mm. 

... 
o .. 

CD 

lD 
CD 

3 .5:tO.8 

4.8:t0.1. 

.. 
o .. 
lD 

47 . 5%0.5 

Fig 2.6 - SIDE VIEW -

o 

4-M3 1 
I 51 de Pene [ 

79.2:1:0.5 

203.2:to.3 

... 
o .. 

CD 

N 
CD 

"* 

"*Thisdlmenslon Includes a .1.3mm moving 
clearance for Insulation. 

TIT 
~ 

I IfFf 
a \\..:. ~M:..:.:e:.:c:..:..h:.::a:......:::.D..:..ec.::..k~ 

Screw 

Side Panel 

SECTION AA 

NOTES: 

1. The interlace connectors protrude from the rear panel of the drive. 
2. The four (4) M3 taps are provided to stabilize the position of the mounted drive. 

(CAUTION: The length-L must be kept to less than 5.5 mm) 

Installation page 19 
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All dimensions are shown in mm. 

Fig 2.7 - BOTTOM VIEW -

203~O.3 

79.2%0.6 

~ 
~ 

.~ ~ -
~@ LD t 

CD . 
~ -... 

~ 
.. .. ... a. to 

('I') 
.. 
(l) 0"; . .. CD 

0) 0) oq-
oq- ('I') ~ 
~ ~ 

"'r--A 
~OO ! ~ I c§ ........ -

Panel! ~. 
I . ···\Sl~e -Front LD 4...:M3 Panel CD 

. . . 
. ..... - .. 

7, Gromet Holder 

NOTES: 

Screw 
Side Panel 

L 

SECTION /AlA 

,. The four (4) M3 taps are provided to stabilize the position of the mounted drive. 
(CAUTION: The length L must be kept to less than 5.5 mm) 

2. The front panel and the mounting holes on the bottom are centered with respect to the 
chassis. 
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2.11 d Mechanical Dimensions 
All dimensions are shown in mm. 

Fig 2.8 - REAR VIEW -

FCN-l PC8(tl 6) . 
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-\ 

1\1 .. 
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[00 0 00000000000000000 0 00] 
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t 

FCN-l PCB 
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:1 
9.S CD 

II 2. S4 
..-i 

2.54 . • I ~ · Ii· ~ C"1, t 
I . , , . -- II 1 1. .. ~ : .. : : :.:: : : : : : :1: -: ~:: I If : I ,,.. -

<::T LD 
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LD ml ~ . • LD co 

CD • -C'\I 
N <::T 
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2.12 Mounting 

Th~ figure below illustrates the mounting holes available on the unit. All dimensions are shown in mm .• 

Dimensions in inches are shown in parentheses. For additional information on mounting and cooling 

requirements see the appropriate sections. 

Fig 2.9 - MOUNTING -

0 
0 

0 

4-M3 

47.5~0.6 79.2:0.5 

'" 

4-M3 
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2.13 Maintenance 

In order to avoid dust build-up in the unit, which might result to errors, periodical cleaning of the optical 

unit's lens is required as means of preventive maintenance. 

Lens cleaning should be performed by means of inserting to the unit a lens cleaning cartridge, shown 

below (SONY model number MOA-LSS) once a month, at a frequency of four (4) to five (S) insertions per 

cleaning time. Lens cleaning maintenance mLlst be performed when the unit power turned off. Additional. 

lens cleaning procedures are described in the MOA-L55 user's manual. 

Fig 2.10 - LENS CLEANING CARTRIDGE -

I@) .. @): 
I I 
I 1 
I I 
I I l . MOA-L55' : 
I ?9-:-J1a-.-9~7111.v!t/HOV to Insert the cleanlno cartrldoe. I 

! type U1(1IIt/vet1iy.e j 

I I· 
I I 
I 7~~.~~eV~.A1~. I 
I Iwrt ,Ita be 10111" aldt .. be rllllt. I 
I I 
I I 

: @) SONY I@' : 
I ~ I 

: MADE IN JAPAN : 

.., r---,r---,r---,r---,r--..,r---,r---,r---, r 
"1 ". II II· II II 
II " II II II II 

-11 II II II II IL 
1 ·11 /I II II I 

0 1 II II " " 10 J---~-__ ~ __ ~L __ JL __ ~L __ ~_~_~ ___ L 
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3.SPECIFICATIONS 

Item Soecitication Remarks 

Disk 130mm (5.25 inch) Formatted Address: 

double sided MO Disk Track 0 Sector 0 to 

with a cartridge Track 18750 Sector 16 or 30 

Capacity 1M .10& 

Formatted (per disk) 650Mbytes (1024 bytes/sector) . 
594Mbytes (512 bytes/sector) 

(per side) 325Mbytes (1024 bytes/sector) 

297Mbytes (512 bytes/secto r) 

Unformatted (per side) 433.5Mbytes 

Disk Format Continuous/Composite complied with ISO/IEC DIS 10089 format A 

Rotational Mode CAV CAV: Constant Angular Yelocity 

Bytes per Sector 1024 or 512 

Sectors per Track 17 or 31 

Total Tracks per Side 18751 

Host Interface SCSI ANSI X3.131-1986 

(SmaD Computer System Interface) (Asynchronous. single ended) 

Transfer Rate 

User Data Transfer Rate 680Kbytes/sec (1024bytes/$ector, 1 K = 1024) 

620Kbytes/sec (512bytes/sector) 

Burst Transfer Rate 1.2M bytes/sec (max) 

Bit Error Rate less than 10-12 after error correction 

and defect management 

Error Correction length 80bytes (max) 1024 bytes/sector format 

40bytes (max) 512 bytes/sector format 

Buffer Memory Capacity 64Kbytes 64 blocks (1 024 bytes/sector) 

128 blocks (512 bytes/sector) 

Rotational Speed 2400rpm CAV 

Average Latency 12.5msec 

Seek Time 

Single Track 10msec(avg) Measured at SCSI level 

Short Stroke (±64 Tracks) 22msec(avg) exduding SCSI communication overhead 

Average (113 full stroke) 95msec(avg) 

Full Stroke 185msec(avg} 

Table 3.1 DRIVE SPECIFICATIONS 
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Item Specification Remarks 

Loading Time 6.4sec (avg) Including spin-up time 

Spin-up Time 2.Ssec (avg) 

Unloading Time 3.6sec (avg) Including spin-down time 

Spin-down Time 1.8sec (avg) 

Bias Magnet 

Rotation Time 18msec '(avg) 

Mechanical Dimension 82.5 (H) x 146.0 0N) Without front panel and connector 

x 203.2 (D) mm 

3.25 (H) x 5.7501'1) 

x 8.00 (D) inch 

Weight 2.5 Kg (5.5 Ibs) 

Power Requirements 

Power Dissipation 17W (typ) 

DC Voltage +SV::S% Ri;Jple vottag9 < SOmVpp 

+12V±S% Ripple voltage < 100mVpp 

DC Current 

+5V 1.2A (max) 1.0A (typ) 

+12V 3.0A (max) 1.0A (typ) Max. at spin.up 

Power Supply Delay < 0.5sec 90% of the final value for both 

(SeQuencing) power on and power off 

Operating Mount Horizontal or Vertical 

Mounting Tilt <+5° 

Environmental 

Operating 

Temperature 5 - 40°C (41 -104°F) See cooling requirement 

Relative Humidity 10 - 90% Not condensing 

Max. Wet-bulb Temp. 2goC (84.2°F) 

Temperature Gradient 10°C I Hour (18°F I Hour) 

Non-operating No disk 

Temperature -30 - 60°C (-22 - 140°F) 

Relative Humidity 5-90% Not condensing 

Table 3.2 DRIVE SPECIFICATIONS 
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Item Specification Remarks 
" 

Laser Diode Laser Produd Classification: Class 1 (IEC. 825) 

Type Semiconductor Laser GaAIAs 

Wavelength 785nm, Continuous 

Output Power 30mW(max) 

Vibration 

Operating f: 5 to 350Hz No customer perceivable error 

PSD: 0.00015G2/Hz PSD: .E:ower ~ectrum Uensity 

f: 350 to 500Hz 

-6db/Oct 

t: 500Hz 

PSO: 0.0001 G2IHz 

Non-operating t: 5 to 100Hz No permanent damage 

PSD: 0.02G21Hz 

t: 1 00 to 137Hz 

-6db/Oct 

t: 137 to 350Hz 

PSO: 0.0107G21Hz 

t: 350 to 500Hz 

-6dblOct 

f: 500Hz 

PSO: 0.OO52G21Hz 

Shock 

Operating 30G 3msec HaH Sine No data loss 

Non-operating 89G 3msec Half Sine No permanent damage 

30G 28msec Trapezoidal 

Transportation 

Vibration f: 5 to 200Hz No permanent damage 

PSO: O.015G2/Hz 

Impact 76cm (30in) No permanem damage 

Table 3.3 DRIVE SPECIFICATIONS 
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Item Soeciiication Remarks 

Altitude 

Operating -305m to 2.438m 770mmHg to 565mmHg 

(-1 .000ft to 8.000tt) 

Non-operating -305m to 7.620m 770mmHg to 252mmHg 

(-1 ,ooott to 25. OOOft\ 

Electric Susceptibility 1V/m(14KH~to 1GHz) 

Maanetic Susceptibility 0.5Gauss (47.5 to 198Hz) 

Electromagnetic Emissions 

Maanetic Field Interference < 10 Gauss peak to peak 

MTBF 20,OOOPOH POH: Eower Qn !iours 

MTTR 30min 

Life Expectancy 5 years or 30,OOOPOH 

Regulatory - UL 478 5th Edition USA 

- CSA C22.2 No. 220 Canada 

j - DHHS Laser Compliance 2 i USA 

CFR subchapter J 

-TOv Certification according Europe 

to IEC 380NOE 0806 

- TOv Certification according Europe 

to IEC 950lEN 60 950 

- TOV Certification according Europe 

to IEC 825NOE 0837 

Table 3.4 DRIVE SPECIFICATIONS 
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Item Soecification Remarks . 
Acoustical Noise 55d8A (max) Measuring distance: 1 m 

45d8A (typ} Measurinq response: Fast 

Electrostatic Discharge (ESD) Discharge to front panel ONLY 

C .. 200 pF, R = 100 ohms 

10kV No data loss 

20kV No permanent damage . 
Electromagnetic Emissions 

Radio Frequency Interference - FCC 47 CFR Part 15 USA 

(Tested as a subsystem) Subpart J Class 8 

- DOC S0Rl88-475 Class 8 Canada 

- VDE 0871 (8) Class 8 I West Germany 

VDE 0875 Class N 

- VCCI Class 2 Information Japan 

Technology Equipment 

Cooling Requirements 

above disk 4S°C (113°F) max Ta = 40°C (104°F), during any operation 

below disk 50°C (122"F) max 

Table 3.5 DRIVE SPECIFICATIONS in System Environments 
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3.2 Media Format Specifications 

This· section describes the various media format parameters that the SMO-E501 complies with and 

supports. The Sony SMO-E501 complies with the ISOIIEC DIS 10089, format A, standard for 

Continuous-Composite Format of 130mm Rewritable Optical Disks. For a complete description of the 

media format standard please refer to the above referenced ISOIIEC DIS document. 

3.2.1 Formatted Zone 

The formatted zone of the media extends from radius 29.00 mm to radius 61.00 mm and is divided as 

follows. Dimensions are given as references only, and are nominal locations. 

• Formatted zone 29.00 - 61.00 mm 

• Control track PEP zone 29.00 - 29.50 mm 

• Transition zone for SFP 29.50 - 29.52 mm 

• Control track SFP zone 29.52 - 29.70 mm 

• Media manufacturer zone 29.70 - 30.00 mm 

- Guard band 29.70 - 29.80 mm 

- Manufacturer test zone 29.80 - 29.90 mm 

- Guard band 29_90 - 30.00 mm 

·User zone 30.00 - 60.00 mm 

• Manufacturer zone 60.00 - 60.15 mm 

• Control track SFP zone 60.15 - 60.50 mm 

• Lead out zone 60.50 - 61.00 mm 

3.2.2 Modulation Code 

The SMO-E501 implements RLL (2,7) as the modulation code, adopting pit-position as the recording 

method of the RLL (2.7) code. n the table below. The RLL(2, 7) code translation is shown i 

Data bits Channel bits 

10 0100 

010 100100 

0010 00100100 

11 1000 

011 001000 

0011 00001000 

000 000100 

Table 3.6 Modulation Code 
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3.2.3 Sector Format 

The Sector Format, for 1024 and 512 byte media, is shown in figures 2.2. and 2.3 respectively. The 

10 Field contains the preformaned triple 10's. The Data Field contains 1024 bytes or 512 bytes of user 

data. Each signal in the said format(s} is defined throughout this section as follows. 

SECTOR (SM): 

The Sector Mark has a 5 byte length and is used for the purpose of detecting a sector header. 

The Sector Mark pattern is shown below, where T corresponds to the time length of one channel bit. 

The signal obtained from a mark is less than a signal obtained from no mark. The long mark pattern 

shall be followed by the channel bit pattem: 00X0010010 where X can be ZERO or ONE. 

no 
mark 

mark 

10T 6T 6T 14T 6T 6T 

Long mark pattern 

Sector mark 

00x0010010 

6T 6T 10T \ 
if -

II 
II .. 
II .. 
U - !4-

1T 

VARIABLE FREQUENCY OSCILLATOR- signals (VFO): 

VFO consists of four areas designated VF01, VF02. and VF03. VF01 and VF03 have a 12 length 

and VF02 has a 8 byte length. VFO is used for the purpose of synchronizing the PLO (Phase 

Locked Oscillator) with the read out signal. The continuous channel bit pattern for the VFO areas is as 

follows: 

VFO 1: 192 Channel bits = 0 1 00 1 0 0 1 00 1 ... 0 1 0 0 1 0 

VFO 2: 128 Channel bits = 1 001 001 001 0 ... 01 001 0 or 

VFO 2: 128 Channel bits = 0 0 0 1 0 0 1 0 0 1 0 ... 0 1 0 0 1 0 

VFO 3: 192 Channel bits = 01 001 001 001 ... 01 001 0 
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ADDRESS MARK (AM): 

The Address Mark is one byte in length and is used for the purpose of detection of 10 field(s). 

AM is a channel bit pattern not used in RLL (2,7) and is a run-length violation for RLL (2,7). 

This 16-bit channel bit pattern is: 01 00 1 000 0000 01 00 

IDENTIFICATION (10)+ CYCLIC REDUNDANCY CHECK CODE 
(CRC): 

The 10 consists of 2 bytes of a track address and 1 byte of a sector address followed by 2 bytes of 10 

field check bytes (CRC) as follows. The 2 byte CRC code is for detecting 10 failure. The MSB (most 

significant bit) of the track address is output first 

2 bytes 1 byte 2 bytes 

MSB LSB b7 bO 

I Track Address I Sector Address , CRC 

bO-b4: Sector Number (0 - 16 or 30) 

b 5: a (Reserved) 

b6, b7: 10 number (100 - 102) 

The 2 byte CRC checks the track and sector numbers. The codes are generated using the CCITT 

polynomial G(X) = X16 + X12 + XS + 1 The initial value of the CRC resister is all ONEs. 

POST AMBLE (PA): 

The Post Amble consists of 1 byte to allow the last byte of CR~ to achieve closure of a few uncertain 

bits in the (2,7) RLL encoding schame. 

OFFSET DETECTION FLAG (ODF) & GAPS: 

The Offset Detection Flag and gaps area contains the following bytes. Please refer to figures 2.2 and 

2.3 for the actual layout. 

OOF: 1 byte of mirror area with neither grooves nor preformatted data. 
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FLAG: 5 bytes of the flag area to prevent inadvertent write operations over previously written data. 

The SMO-E501 does not use this area due to its rewritable operations capability. 

ALPC (Automatic Laser Power Control): This area is designated as a test area for 
( 

calibration ot the laser power levels. 

GAP: 3 bytes length to absorb the timing shift when writing a FLAG. 

SYNCHRONIZATION (SYNC]: 

The Synchronization area consists of 3 bytes to give the data separation timing for the succeeding 

DATA field. 

redundant sync pattern for data (triple sync pattern) 

0100 0010 0100 0010 0010 0010 0100 0100 1000 0010 0100 1000 

DATA FIELD: 

For 1024 bytes/sector format disks: 

The data field consists of 1024 bytes of user data and 223 bytes of CRC. ECC and Resync, plus 12 

bytes of control information (DMP). The data format is shown in section 3.2.4, figure 2.4. 

For 512 bytes/sector format disks: 

The data field consists of 512 bytes of user data, 124 bytes of CRC, ECC and Resync, 2 bytes of 

reserved data (FFH), plus 12 bytes of control information (DMP). The data format is shown in section 

3.2.4, figure 2.5. 

Resynchronizatlon Mark (RESYNC) 

The purpose of the RESYNC marks is to prevent the loss of byte synchronization when the VFO must 

ride through defects within a data field and to limit the propagation of errors. The RESYNC consists of 

1 byte pattern (16 channel code bits) of illegal RLL (2,7) modulation code. 

The one byte pattern channel code is as follows: 0 0 1 a a 0 0 0 a 0 1 0 0 1 0 0 

BUFFER: 

The BUFFER consists of a total of 20 (1024 bytes/sector) or 15 (512 bytes/sector) bytes of (,eserved 

space to allow for motor speed and other electricaVmechanical tolerances. 
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3.2.4 Data Field Format 

For 1024 bytes/sector format. the data field consists ot 1024 bytes of user data. 12 bytes of control 

information. 4 bytes of CRC data. 160 bytes of EDAC (Error Detection and Correction) data and 59 

bytes of RESYNC pattern. The data configuration is shown in figure 2.4. The 10 way interleave is 

adopted for increased error correction capability purposes. 

For 512 bytes/sector format. the data field consists of 512 bytes of user data. 12 bytes of control 

information. 4 bytes of CRC data. 80 bytes of EDAC (Error Detection and Correction) data, 2 bytes of 

reserved data and 40 bytes of RESYNC pattern. The data configuration is shown in figure 2.5. 

The 5 way interleave is adopted for increased error correction capability purposes. 

The EDAC method utilized is the Reed-Solomon code, known as Long Distance Code (LDC), with a 

degree of redundancy of 16. The ECC (Error Correction Code) polynomial expression is as follows. 

Primitive Polynomial: 

Element: 

a i= (f3i)88 

where ~ is the root of Gp(x) 

Generator Polynomial: 

i=135 

G(X) = II (x+ai) 
i=120 

The initial set value of the ECC register is all ZEROs. The ECC data output to the media are inverted 

from that calculated. 

The 4 byte CRC is calculated over the data field, including the control data. The same primitive 

polynomial as the ECC calculation is used. The CRC generator polynomial is as follows. 

i=139 

G(X) = II (x+ai) 
i=136 

Initial set value is all ZEROs. Input sequence is MSB to LSB. Output value to the media is not 

inverted from that calculated. 
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SYNC 

~1~----------10----------~i 

DO 01 02 03 04 05 06 07 08 09 

010 011 012 013 014 

030 ---•• ~ R I W Direction 

User Data DO - D 1 023 

PO,1 

ECC 

9,14 

6,15 P7,1S PB,1S 9,15 

~ User Data (1024 Bytes) 

Resync Byte (Every 20 Bytes) 

Control Data ( "FFtf) 

ipn.mi Parity (Reed - Solomon Code Data) 

Fig 3.3 : 1024 Bytes/Sector Data Block Configuration 
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SYNC 00 01 02 03 04 

05 06 07 08 09 

010 

:f:111W~I~i 015 

020 

R I W Direction 

User Data 
DO - 0511 106 

122 

Note: Hex value "FF" 
1oE---t--t---t written in 2 bytes. 

P1,0 P2,0 P3,0 P4,0 

ECC 

16 

~ User Data (512 Bytes) 

Resync Byte (Every 15 Bytes) 

,111, Control Data ( "FF ) 

,pn,m, Parity (Reed - Solomon Code Data) 

Fig 3.4 : 512 Bytes/Sector Data Block Configuration 
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4. SYSTEM CONFIGURATION 

The SMO-ES01 M.O. Disk Drive consists of several mechanical blocks, an optical block, electrical 

blocks and SCSI control blocks. The electrical blocks contain aI/ of the analog and digital circuitry 

required for the various drive functions. The analog circuitry includes the laser diode drive, RF block 

and the servo systems for focusing and tr~cking. The digital circuitry includes the analog and 

mechanical control logic, modulator/demodulator, drive interface logic and the SCSI control block. 

The SMO-E501 can be connected to a host system through the SCSI (Small Computer System 

Interface) which complies with ANSI X3.131-1986 and the CCS (Common Command Set) Rev. 48, 

and it employs the lDC (Long Distance Code) for the error detection and correction code as 

described in the previous section 3.2.4. 

The block diagram of the SMO-ES01 drive is shown in Fig.4.1. 
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4.1 Optical Head 

Erasing. writing and reading are performed via a laser diode and photo detectors residing in the optical 

head housing. The laser diode driver and RF/servo pre-amplifiers are built in this optical head as well. 

4.2 Laser Diode Drive Block 

This block drives the laser diode at the correct power in each mode for reading, writing and erasing 

using an Automatic Power Control (APC) circuit. APe is performed by means of measuring the read 

power at the GAP area. and the write and erase power at t~e ALPC area in the recording fonnat and 

holding these levels. 

4.3 Data Separation Block 

The read-out signal from the photo-detectors is divided into two different band-width signals for data 

separation and servo systems. The RF Signal is amplified. equalized and differentiated for peak data 

detection. The PLO (Phase-Locked Oscillator) generates a phase-locked clock in order to separate 

the data correctly. The d~~ulator decodes the RLL (2,7) in accordance with this PLO clock. 

4.4 Servo Blocks 

The SMO-E501 contains the following four servo blocks. 

(1) Spindle Servo 

(2) Focus Servo 

(3) Tracking Servo 

(4) Slide Servo 

The Spindle Servo block rotates the MO disk at a constant 2400 rpm by a digital frequency-lock servo 

method which uses the Frequency Generator (FG) signal. 

The Focus Servo block controls a two-axis actuator to focus the laser diode beam on the disk writing 

surface by an astigmatism focus servo method. 

The Tracking Servo block controls a two-axis actuator to follow the tracks utilizing Sony's DPP 

(Differential Push-Pull) servo method. 
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The Slide Servo block drives a slide motor (flat linear motor) for accessing the designated track(s) 

during seek operations. 

4.5 Bias Magnet Control Block 

This block rotates a permanent bias magnet and senses its polarity in order to provide an erasing bias 

magnetic field with opposite polarity to that of the writing bias. 

4.6 Loading Block 

The Loading block consists of a loading motor and the necessary switches to load and eject a 

cartridge. 

4.7 MPU Block 

The MPU block consists of an MPU (~PD7831 0), 32K bytes of PROM and 8K bytes of RAM. This 

block supervises the drive and controls the analog and mechanical blocks. In addition it supervises 

communications with the SCSI block of the drive. Most of the control lines are transferred via the lOP 

block. However, part of the servo control signal is connected directly to the MPU. A real time monitor 

program manages each control task. 

4.8 lOP Block 

The lOP (Input I Output Processor) block provides control lines to the analog, mechanical and all 

other blocks described in this section, with the exception of the SCSI controller block. The lOP block 

also handles control handshakes with the SCSI circuitry of the drive via the DRIVE INTERFACE IC 

(ADS10COO). 

4.9 MDA Block 

The MOA (Modulator, Demodulator & Address decoder) block performs encoding and decoding of 

.the RLL (2,7) data and in addition detects the read addresses in the 10's of the disk. The encoded 

channel clock rate is 14.797 MHz at 2400 rpm. The SYNC and RESYNC in the format are encoded in 

this block. The MOA block provides the laser drive block with the control signals for laser power 

modes, and provides the RF block with a switch signal for the equalizer. 
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4.10 Microprocessor (SCSI) 

The· MPU for SCSI is the V40 (JlPD70208), and it has a 64KB Program ROM and 32KB of working 

RAM on the MPU bus. Another main function of this MPU is error correction of read out data. This 

module performs the following functions: 

1. Management of SCSI modules. 

2. Management of SCSI communication. 

3. Control of the drive via the SCSI interface. 

4. DMA of ECC syndrome data and error correction. 

5. Defect Management. 

6. Error Recovery and Management. 

7. Diagnostic Functions. 

The RAM is divided into 4 areas; program working area, defect management information area, control 

information area and ECC syndrome butter area. 

4.11 Buffer Memory Manager 

This module performs the internal data bus management and generates addresses for Buffer 

Memory. The data fromlto the Buffer Memory is transferred in the DMA mode. The Buffer Memory 

Manager arbitrates DMA requests according to the priority of each channel. 

4.12 Buffer Memory 

Buffer Memory is composed of a 64K bytes of static RAM. Only the user data (1024 bytes or 512 

bytes) are stored in both the read and write modes. 

4.13 SCSI Controller 

The SCSI Controller controls the SCSI bus and transfers the data fromlto the internal bus. This SCSI 

implementation conforms to ANSI X3.131-1986. User data from/to the Buffer Memory are transferred 

in the DMA mode. 
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4.14 Drive Interface Controller 

This module is composed of the Internal Interface and Address Detector. The internal Interface 

controls handshaking for transfering commands and status. The read/write data are converted into 

serial-paralleVparaliel-serial data streams in this module. The Address Detector (CXD8127) checks the 

IDs by computing CRC. 

4.15 ECC Encoder/Syndrome Generator 

This module encodes the Reed-Solomon Long Distance Code and the CRC on the fly during write 

operations, and generates the syndrome during read operations. Corrections are performed by the 

SCSI microprocessor. 

4.16 Bus Control Logic (SCSI) 

This module performs two functions. One is to switch either the MPU bus or the Buffer Memory Data 

bus to the SCSI Controller bus. It's second function is to. select the designated bus data among the 

user, control and ECC/CRC data. 
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5. HOST INTERFACE EXPLANATION 

The. SMO-E501 is connected to a host systems via the SCSI (Small Computer System Interface) which. 

complies with ANSI X3.131-1986. In this section. only a summary of the Sony Rewritable Optical Disk 

SCSI specification is described. For a detailed explanation of the drive interface please refer to the 

SMO-E501 Magneto Optical Disk Drive SCSI Implementation manual. 

5.1 Data Bus and Signal Lines 

.J. ... 
V Data bus (bit 0-7, parity bit) ....... 

i\.. / 
~ ,.. 

Busy (BSY) .. - -
- Select (SEL) .. -Reset (RST) 

E ~ 

~ - 0 
Control/Data (C/O) to 

'" W :>. 
en 6 
iii .- Input/Output (1/0) :::E 
0 - en 

:I: - Message (MSG) - Request (REO) 

-- Acknowledge (ACK) .. 
Attention (A TN) 

_ .. -
Fig 5.1 : SCSI Data Bus and Signal Lines 

The SCSI interface uses the 18 signal lines indicated in figure 5.1 above. Nine of the signals are used 

for control and the rest for data. (Data Signals include the parity signal option.) 

These signals are described as follows: 

BSY (BUSY) : An "OR-tied" signal that indicates whether the bus is being used. 

SEL (SELECT) : A Signal used either by the initiator to select a target or by a target to reselect an 

initiator. 
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c/o (CONTROUDATA) : A signal driven by a target that indicates whether CONTROL or DATA 

information is on the DATA BUS. True indicates CONTROL. 

I/O (INPUT/OUTPUT) : A signal driven by a target that controls the direction of data movement on 

the DATA BUS with respect to an initiator. True indicates input to the initiator. This signal is also used 

for distinction between SELECTION and RESELECTION phases. 

MSG (MESSAGE) : A signal driven by a target during the MESSAGE phase. 

REQ (REQUEST) : A signal driven by a target to indicate a request for a REQ/ACK data transfer 

handshake. 

ACK (ACKNOWLEDGE) : A signal driven by the initiator to indicate an acknowledgement for a 

REOIACK data transfer handshake. 

ATN (ATTENTION) : A signal driven by an initiator to indicate the ATTENTION condition. 

RST (RESET) : A "OR-tied" signal that indicates the RESET condition. 

DB(7-o,P) (DATA BUS) : Eight data-bit signals, plus a parity-bit signal form the DATA BUS. DB(7) 

is the most significant bit and the highest priority during the ARBIT~ATION phase. Bit number, 

significance, and priority decrease downward to DB(O). A data bit is defined as ONE when the signal 

value is true and is defined as ZERO when the- signal value is false. Data parity DB(P) is odd. 

For the status of the signals relating to control of the drive and details of the timing of the SCSI bus, 

refer to the ANSI X3.131-1986 document. Single-ended drivers have been adopted for the bus 

drive. Use a device which satisfies the standards for the drive and receiving circuits. 
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5.2 Drive Control through SCSI 

5.2.1 General 

The SMO-ES01 interfaces with a host system via SCSI (Small Computer System Interface). This 

section provides an overview of the control phases supported, in addition to a listing of the SCSI 

commands that the drive supports. For the Jllaterials not described in this section, refer to ANSI 

X3.131-1986 (SCSI) and the SMO-E501 Magneto Optical Disk Drive SCSI Implementation manual. 

The SMO-ES01 SCSI implementation provides the unit with a standard set of features and functions. 

• 

• 

• 

• 

• 

Asynchronous communication mode 

Single ended configuration 

Full implementation of mandatory commands 

Full support of all the phases specified in the SCSI standard 

Provision of terminator power 

DEFINITIONS 

The role of the host computer and the controller and the addresses of a disk are defined in the SCSI 

specifications as follows. 

Initiator and target device: The unit which issues the drive control commands is called 

the initiator. This term usually refers to the host computer. 

The device which controls the drive with initiator's command is called as a target device. In this case 

the SMO-ES01. 

Physical and logical addresses on disk: With SCSI, all data on a disk are handled in 

blocks, regardless of the type of media. 

Commands are executed by specifying the address assigned to each of these blocks.· One block 

corresponds to one sector on the MO disk. When the disk drive is under control, all disk addre~ses 

are specified as Logical Block Addresses (LBA). Physical Addresses are defined as the preformatted 

track and sector addresses on the disk. 
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5.2.2 Control Method and Procedures 

The following flowchart is an example of the procedure for controlling the drive through the built-in 

SCSI interface. Each step of the procedure is referred to as a phase. The role of each phase and 

SCSI command is described in the SMO-E501 Magneto Optical Disk Drive SCSI Implementation 

manual .. 

Unked 

IDENTIFY message (BOH to FFH) 

Disconnected 

Not disconnected 

L-__ --,....--__ ---I DISCONNECT 

,..--...;..-.-..1------, message 

Fig.5.2 Drive Control Flowchart through SCSI 
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The SMO-E501 supports the following SCSI 1 phases. 

• ARBITRATION phase 

• SELECTION phase 

• RES ELECTION phase 

• DATA phase 

• COMMAND phase 

• MESSAGE phase 

Command complete 

Save data pointer 

Restore pOinters 

Disconnect 

Initiator Detected Error 

Abort 

Message reject 

No operation 

Message parity error 

Linked command complete 

Linked command complete (with FLAG) 

Bus device reset 

Identify 

• STATUS phase 
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5.2.4 Command Summary 

The. ~MO-E501 supports the following group 0 and group 1 commands. 

GROUP 0 (6-byte commands) 

Code 

OOH 

01H 

03H 

04H 

07H 

08H 

09H 

OAH 

OSH 

Description 

TEST UNIT READY Provides a means to check if the logical unit is ready. 

REZERO UNIT Moves the optical head to the physical track O. 

REQUEST SENSE Requests the detailed error information. 

FORMAT UNIT Initializes the medium. 

REASSIGN BLOCKS Reassigns the defective sectors. 

READ Reads data from the specified logical block address. 

ERASE Executes erase operation from the specified logical block address. 

WRITE Writes data to the specified logical block address. 

SEEK Moves the optical head to the physical track where the specified 

logical block exists. 

12H INQUIRY Reads information related to the drive unit. 

15H MODE SELECT Sets medium or drive unit parameters. 

16H RESERVE Gains the exclusive control of a specified logical unit. 

17H RELEASE Releases a specified logical unit from the reservation state. 

18H COpy Copies data from a specified area of the logical unit (medium) to 

another area of the same logical unit. 

1 AH MODE SENSE Reads medium and drive parameters. 

1 SH START/STOP UNIT Starts or stops rotating the medium, and/or ejects the 

medium from the drive unit. 

1 CH RECEIVE DIAGNOSTIC RESULTS Requests analysis data be sent to 

the initiator. 

1 DH SEND DIAGNOSTIC Requests the drive to perform diagnostic tests. 

1EH PREVENT/ALLOW MEDIUM REMOVAL Prevents or allows removal of 

the medium in the logical unit. 
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GROUP 1 (10-byte command) 

Code 

2SH 

28H 

29H 

2AH 

2BH 

2EH 

2FH 

37H 

3AH 

Description 

READ CAPACITY Reads the capacity of the medium. 

READ Reads data from the specified logical block address. 

ERASE Executes erase operation from the specified logical block address. 

WRITE Writes data to the specified logical block address. 

SEEK Moves the optical head to the physical track where the specified 

logical block exists. 

WRITE AND VERIFY Writes data to the medium and then verifies the 

written data by checking the error correction code. 

VERIFY Verifies the data starting from the specified logical block address by 

checking the error correction code. 

READ DEFECT DATA Reads the medium defect information. 

COpy AND VERIFY Copies data from a specified area of the logical unit 

(medium) to another area of the same logical unit and then verifies the written 

data by checking the error correction code. 

3BH WRITE BUFFER Writes data to the data buffer of the SMO-ES01. 

3CH READ BUFFER Reads data form the data buffer of the SMO-ES01. 

3EH READ LONG Reads data from the specified logical block address with ECC 

data. 

3FH WRITE LONG Writes data to the specified logical block address without 

using the ECC generatio~ circuitry. 
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SECTION 1 INTRODUCTION 

This document describes how the SONY SMO-ES01 Magneto Optical Disk Drive 

implements the SCSI specification, defined by the American National Standard for 

Information Systems in the documents Small Computer Systems Interface ANSI 

X3.131-1986 and Common Command Set (CCS) of the Small Computer Interface 

(SCSI) ANSI X3T9.2-85-82. revision 48. 

For the materials not described in this documents. refer to the ANSI X3.131-1986 

Small Computer Systems Interface, the Common Command Set (CCS) of the Small 

Computer Interface Rev. 48, the Sony SMO-E501 Magneto Optical Disk Drive -

Specifications and Operating Instructions and the ISOIIEC JTC1- Format A-

130mm Rewritable Optical Disk Cartridges for Information Interchange. 

SECTION 1 describes all the SCSI specifications with the exception of the command 

description of the SMO-ES01. SECTION 2 describes, in detail, the command 

specification of the SMO-ES01. 
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SECTION 2 SCSI SPECIFICATION 
2.1 PHASES 

The SMO-ES01 supports all the phases specified in SCSI standard. The following paragraphs 

describe each phase: 

2.1.1 ARBITRATION phase 

When the SMO-ES01 tries to reconnect to an initiator for the purpose of continuing command 

operation, it waits for the BUS FREE phase to occur, and then enters the ARBITRATION 

phase. 

2.1.2 SELECTION phase 

The SMO-ESOl detects that it is selected when SEL and its SCSI 10 bit are true and BSY and 

1/0 are false for at least a bus settle delay. The SMO-E501 examines the DATA BUS in order 

to determine the SCSI 10 of the selecting initiator and if it cannot detect the SCSI 10 of the 

initiator, the SMO-E501 treats this selection as single initiator option. In case of single initiator 

option, the SMO-E501 handles the SCSIID of the initiator as that of the SMO-E501 internally. 

In this case, IDENTIFY message with disconnect bit set is rejected by MESSAGE REJECT 

message. 

The SMO-E501 responds to the selection from an initiator even before the completion of the 

previous command. However, as the SMO-ESOl does not support command queuing, it 

rejects the command for the same logical unit (for which the previous command was issued) 

and returns the BUSY status. 

2.1.3 RES ELECTION phase 

When the SMO-E501 tries to reconnect to an initiator for the purpose of continuing command 

operation, after winning the arbitration, it reselects the initiator. If the initiator does not 

respond to the RESELECTION within the Selection Timeout Delay (250ms), the SMO-E501 

releases the SCSI BUS and after a short period of time (about 100 J.1S), retries the 

RESELECTION after winning the arbitration. The SMO-E501 repeats this sequence up until 

the RESELECTION succeeds. 

The SMO-E501 always generates parity during RES ELECTION. 

2.1.4 INFORMATION TRANSFER phase 

When the information is transferred from an initiator to the SMO-ES01, ttie SMO-E501 ~ 

performs a parity check iUhe SCSI parity checking Options Jumper Block is enabled. When 
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the infonnation is transferred from the SMO-E501 to the initiator, parity is always generated, by 

. the SMO-E501. Refer to the Magneto Optical Disk Drive SMO-E501 Specification and 

Operating Instructions for detailed information about Options Jumper Block setting. 

2.1.5 DATA phase 

The SMO-E501 supports asynchronous data transfer only. Synchronous data transfer is not 

supported. 

If the parity error detection is enabled by the Options Jumper Block, the SMO-E501 checks 

the parity during the DATA OUT phase. When a parity error is detected, the SMO-ES01 may 

send RESTORE POINTERS message and retry the data transfer. If the data transfer is not 

executed properly, the SMO-E501 returns the CHECK CONDITION status and sets the 

Sense Key/Additional Sense Code to HARDWARE ERRORlSCSllnterface Parity Error. 

When an INITIATOR DETECTED ERROR message is sent from an initiator during the data 

transfer from the SMO-E501 to the initiator, the SMO-E501 may send a RESTORE 

POINTERS message to the initiator and retry the data transfer. 

2.1.6 COMMAND phase 

If the parity error detection is enabled by the Options Jumper B~, the SMO-ES01 checks 

the parity during the COMMAND phase. When a parity error is detected. the SMO-ES01 

returns the CHECK CONDmON status and sets Sense Key/Additional Sense Code to 

HARDWARE ERRORlSCSlinterface Parity Error. 

See SECTION II for a detailed deSCription of the commands supported in the SMO-ES01. 

2.1.7 MESSAGE phase 

If the parity error detection is enabled by Options Jumper Block. the SMO-E501 checks the 

parity during the MESSAGE OUT phase. When a parity error is detected, the SMO-E501 

retries the MESSAGE OUT phase according to the following sequence: 

1. Continue the REOIACK handshakes until the initiator negates ATN (all message 

bytes received). 

2. Notify the initiator to resend all previous MESSAGE OUT message bytes within the 

current phase, by not changing the phase and by asserting REO. 
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If the message is not received correctly, the SMO-ES01 terminates the present command with 

a CHECK CONDITION status and sets the Sense Key/Additional Sense Code to HARDWARE 

ERROR/SCSI Interface Parity Error. 

The SMO-ES01 supports following messages: 

Code Direction Description 

OOH N COMMAND COMPLETE 

02H N SAVE DATA POINTER 

03H N RESTORE POINTERS 

04H N DISCONNECT 

OSH OUT INITIATOR DETECTED ERROR 

OSH OUT ABORT 

07H IN/OUT MESSAGE REJECT 

OSH OUT NO OPERATION 

09H OUT MESSAGE PARITY ERROR 

OAH N LINKED COMMAND COMPLETE 

OBH N LINKED COMMAND COMPLETE (WITH FLAG) 

OCH OUT BUS DEVICE RESET 

SOH-7FH IN/OUT IDENTIFY 

(IN: SMO-ES01 to initiator OUT: initiator to SMO-ES01) 

COMMAND COMPLETE OOH 

This message is sent from the SMO-ES01 to the initiator to indicate that the exerution of a 

command has terminated and that valid status has been sent to the initiator. After 

successfully sending this message, the SMO-ES01 goes to the BUS FREE phase by 

releasing BSY. 

SAVE DATA POINTER 02H 

This message is sent from the SMO-ES01 to direct the -initiator to save a copy of the present 

active data pointer for the currently attached logical unit. The SMO·ES01 issues this message 

when it disconnects the SCSI BUS during data transfer or when the block of data, that of 

which length is specified by the Buffer Full Ratio for reading or by the Buffer Empty Ratio for 

writing, is transferred. 

SECT/ON 2: SCSI SPECIFICATION 9 



RESTORE POINTERS 03H 

This message is sent from the SMO-E501 to direct the initiator to restore the most recently 

saved pointers to an active state. The SMO-E501 may send this message when INITIATOR 

DETECTED ERROR message is sent from the initiator during DATA IN or STATUS phase. 

DISCONNECT 04H 

This message is sent from the SMO-E501 to inform an initiator that the present physical path 

is going to be broken, but that a later reconnection will be required in order to complete the 

current operation. 

INITIATOR DETECTED ERROR OSH 

When the SMO-E501 receives this message during DATA IN or STATUS phase, it may retry 

the transfer after sending RESTORE POINTERS message. 

ABORT 06H 

This message is sent from the initiator to the SMO-E501 to clear the present operation. All 

pending data and status which was made by the current command is cleared and the SMO­

E501 goes to the BUS FREE phase. Pending data and status for other initiators are not 

cleared. No status or ending message is sent for the operation. 

MESSAGE REJECT 07H 

This message is sent from either the initiator or SMO-ES01 to indicate that the last message 

was inappropriate or has not been implemented. 

When the SMO-E501 receives a MESSAGE REJECT message from the initiator, it takes the 

following action based on which message is rejected. 

COMMAND COMPLETE: ThG SMO-E501 goes to the BUS FREE phase and 

does not consider this as an error. 

DISCONNECT: The SMO-E501 does not diSconnect and continues the current 

command. 

IDENTIFY: The SMO-E501 goes to the BUS FREE phase and aborts the 

command. Sense Key/Additional Sense Code is set to HARDWARE 

ERRORlMessage Reject Error. 
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LINKED COMMAND COMPLETE or LINKED COMMAND COMPLETE 

(WITH FLAG): The SMO-E501 goes to BUS FREE phase and sets the Sense 

Key/Additional Sense Code to HARDWARE ERROR/Message Reject Error. 

MESSAGE REJECT: The SMO-E501 terminates the command with CHECK 

CONDITION status and set the Sense Key/Additional Sense Code to HARDWARE 

ERROR/Message Reject Error. 

RESTORE POINTERS: The SMO-E501 goes to the BUS FREE phase and sets 

the Sense Key/Additional Sense Code according to the error condition. 

SAVE DATA POINTER: The SMO-E501 does not disconnect and continues the 

current command. 

NO OPERATION OSH 

This message is ignored by the SMO-E501. 

MESSAGE PARITY ERROR 09H 

When the SMO-ES01 receives this message, it retries the operation by resending the original 

message once. If the message cannot be sent successfully, the SMO-ES01 immediately 

goes to the BUS FREE phase and aborts the current SCSI command. No further 

reconnedion is attempted and no status or COMMAND COMPLETE message is returned for 

the command. The SMO-ES01 sets the Sense Key/Additional Sense Code to HARDWARE 

ERROR/SCSI Interface Parity Error. 

LINKED COMMAND COMPLETE OAH 

This message is sent from the SMO-ES01 to an initiator t9. indicate that the execution of a 

linked command has been completed and that the status has been sent. 

LINKED COMMAND COMPLETE (WITH FLAG) OBH 

This message is sent from the SMO-ES01 to an initiator to indicate that the execution of a 

linked command (with the flag bit set to 1) has been completed and that the status has been 

sent. 

BUS DEVICE RESET OCH 

This command is sent from an initiator to reset the SMO-ES01. 
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IDENTIFY 80H-FFH 

These messages are sent by either the initiator or the SMO-ES01 to establish the physical 

path connection between the initiator and the SMO-ES01 for a particular logical unit. 

Bit 7 This bit is always set to 1. 

Bit 6 This bit is set to 1 by the initiator to indicate that the initiator has an ability to 

accommodate the disconnection and reconnection. 

Bit 5-3 Reserved. 

Bit 2-0 These bits specify a logical unit number. 

Only one logical unit number is identified for anyone selection sequence. 

2.1.S STATUS phase 

A status byte is sent from the SMO-ES01 to the initiator during the STATUS phase at the 

termination of each command unless the command is cleared by an ABORT message, by a 

BUS DEVICE RESET message, or by a RESET condition. The SMO-ES01 supports the 

following status codes: 

Code 

OOH 

02H 

OSH 

10H 

18H 

GOOD OOH 

Status 

GOOD 

CHECK CONDITION 

BUSY 

INTERMEDIATE/GOOD 

RESERVATION CONFLICT 

This status indicates that the target has successfully completed the command. 

CHECK CONDITION 02H 

Any error, exception, or abnormal condition that causes. sense data to be set, causes a 

CHECK CONDITION status. The REQUEST SENSE command should be issued following a 

CHECK CONDITION status, to determine the nature of the condition. 

BUSY OSH 

The SMO-ES01 is busy. This status is returned when the SMO·ES01 is in the spinning up 

sequence of the disk. This status is also returned when another command is being executed 

for the drive. 
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INTERMEDIATE/GOOD 10H 

Unless an error, exception, or abnormal condition causes a CHECK CONDITION status or a 

RESERVATION CONFLICT status, the INTERMEDIATE/GOOD status is returned for every 

command in a series of linked commands, excluding the last command. If this status is not 

returned, the chain of linked commands is broken: no further commands in the series are 

executed. 

RESERVATION CONFLICT 18H 

This status is returned when an SCSI device attempts to access a logical unit that is reserved 

for another initiator. 
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2.2 CONDITIONS 

-2.2.1 ATTENTION condition 

The ATTENTION condition allows an initiator to inform the SMO-E501 that the initiator has a 

message ready. The SMO-E501 gets this message at its convenience by performing a 

MESSAGE OUT phase. The SMO-E501 detects the assertion of the ATN signal when a 

block of information bytes is received or sent. Until the SMO-E501 performs a MESSAGE 

OUT phase, the initiator has to send or receive (dummy) information. 

2.2.2 RESET condition 

The SMO-E501 is reset when power is on, RST signal is asserted, or the BUS DEVICE 

RESET message is received. These three conditions have the same effect on the SMO­

E501 except that the self-diagnostic sequence is performed only when the power is on. 

When the SMO-E501 is reset, it clears aU the uncompleted commands, releases all 

reservations, and resets any SCSI device operating modes (MODE SELECT, 

PREVENT/ALLOW MEDIUM REMOVAL commands, etc) to their default conditions. 

2.2.3 UNIT ATTENTION condition 

An UNIT ATTENTION condition for a logical unit begins for each initiator when the medium is 

loaded (inserted into the drive unit), the SMO-E501 is reset, or MODE SELECT parameters 

are changed. The UNIT ATTENTION condition persists for each initiator until that initiator 

issues a command to the logical unit other than the REQUEST SENSE or INQUIRY for which 

the SMO-E501 returns the CHECK CONDITION status. If the next command from that initiator 

to the logical unit (following the CHECK CONDITION status) is REQUEST SENSE, UNIT 

ATTENTION sense key is returned. (If any command other than REQUEST SENSE is 

received, the UNIT ATTENTION condition is lost.) 

If an INQUIRY command is received from an initiator with a..pending UNIT ATTENTION 

condition (before the SMO-E501 reports CHECK CONDITION status), the SMO-E501 

performs the INQUIRY command and does not clear the UNIT ATTENTION. 

If a REQUEST SENSE command is received from an iri-itiator with a pending UNIT A TTENnON 

condition (before the SMO-E501 reports CHECK CONDITION status), the SMO-E501 

discards any pending sense data, reports UNIT ATTENTION sense key, and clears the UNIT 

ATTENTION condition for that initiator. 
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2.3 DISK FORMAT 

The SMO-E501's role is to manage the 130mm Magneto Optical Drive and Disk as a direct 

access device through SCSI. It supports two types of defect management schemes, that are: 

-ISO standard defect management scheme for 130mm Rewritable Optical Disk 

-Sony unique defect management scheme 

To manage the different defect management schemes, there are 4 disk-management modes: 

Fonnat Mode 0, 1, 2 and 3. Format Mode 3 is a mode which supports the ISO defect 

management Fonnat Mode 0, 1 and 2 is a mode used to handle the Sony unique defect 

management. 

Throughout this section, the sector number is that of 1024 bytes/sector medium. The value 

of the 512 bytes/sector medium is written inside the parentheses just after the value of 1024 

bytes/sector medium. 

ISO standard defect management scheme 

The disk is divided into following areas and is managed by the SMO-E501: 

Track 0 
1 
2 

3 

18747 
18748 

18749 
18750 

Sector 
o 

~ 

~ 

PDL+SDL 

PDL+SDL 

I DDS I 

User Area 

1 DDS 1 

PDL+SDL 

PDL+SDL 

Sector 
16(30) 

-

The ODS (Disk Definition Structure) defines the defect allocation algorithm and the way the 

user and spare area is divided into data blocks and spare blocks. The POL (primary defect list) 

is established upon certification of the medium. The SOL (secondary defect list) is used to 

record defective sectors after the certification of the medium. 
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Format Mode 3 

Format Mode 3 is a mode which supports the ISO standard defect management. In Format 

Mode 3, tracks from 0 to 2 and from 18748 to 18750 are used for ~OS, POL and SOL. And 

tracks from 3 to 18747 is used for user area (data blocks + spare blocks) 

Sony unique defect management scheme 

The disk is divided into following areas and is managed by the SMO-E501: 

Track 0 

1 
2 

3 

4 

18748 

18749 
18750 

Sector 
o 

Control Data Area 0 I Control Data Area 1 

Reserved 

Defect Table Area 

User Area 

Control Data Area 2 I Control Data Area 3 

Reserved 

Sector 
16(30) 

I 

I 

There are 3 disk-managing modes in the Sony unique defect management scheme: Format 

Mode 0, 1 and 2. Normally, format mode information is saved in the CoA (Control Data Area) 

and retrieved from the disk when it is spun up. The format mode can be changed by using 

MODE SELECT command and the information can be written onto the disk by FORMAT UNIT 

command. 

Format Mode 0 and Format Mode 1 

Format Modes 0 and 1 are Sony unique modes without defect management. These modes 

are for testing or such a host that can handle the defect management, requires fast access 

speed, etc. The difference between Format Mode 0 and 1 is that in Format Mode 0, the 

initiator can access the disk even when the CDA is invalid. In both modes, Logical Block 

Address 0 starts from the physical track 4 sector O. In Format Mode 0, the initiator can access 

from track -8 to track 18843. And in Format Mode 1, it can access from track 2 to track 18748. 
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To access track -8 to 3, issue group 1 access type command with the negative logical block 

address. 

Format Mode 2 

Format Mode 2 is a mode which supports the Sony unique defect management. In Format 

Mode 2, tracks 2 and 3 are used for DTA (Defect Table Area) which includes the SOT 

(Skipping Defect Table) and BST (Band Sparing Table). Tracks from 4 to 18748 are used for 

user area (data blocks + spare blocks). 

Refer to the Magneto Optical Disk Drive SMO-E50 1 Disk Management Explanation and the 

ISOl130mm Rewritable Optical Disk Cartridges Standard Document (ISO lOP 10089-2A) for 

details. 
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2.4 MISCELLANEOUS 

"2.4.1 LOGICAL UNIT NUMBER 

After the RESET condition, the SMO·E501 examines the drive block which are connected to 

the SCSI controller block. If the SMO·E501 finds a drive block with an drive number 1, this 

drive block is treated as logical unit O. If the SMO-E501 cannot find the drive block with an 

drive number 1, the commands for the logical unit 0 are rejected and the Sense 

Key/Additional Sense Code is set to ILLEGAL REQUEST/Invalid LUN. In this situation, 

INQUIRY command returns the INQUIRY data with its peripheral device type field set to 7FH 

(Logical unit not present). A command for LUN 1 to 7 is always rejected and Sense 

Key/Additional Sense Code is set to "ILLEGAL REQUESTllnvalid LUN". 

2.4.2 POWER UP SEQUENCE 

The SMO-ES01 performs some tests automatically when the power turns on. The following 

table shows the power-on test sequence of the SMO-E501 : 

SMO-E501 Power up sequence (SCSI controller block) 
Step Action Explanation 

1 PROM Test Checks the check sum of the PROM. 
2 RAM Test Writes FFH pattern to the entire 

CPU RAM and checks the data. 
3 RAM Test Writes OOH pattern to the entire 

CPU RAM and checks the data. 
4 HIC Test Checks Host Interface Controller 

chip (WD33C93). 
5 BMM Test Checks Buffer Memory Manager 

chip (ADS3570). 
6 DIC Test Checks Drive Interface Controller 

chip (ADS10COO). 
7 ECC Test Checks Error Correction processor 

Chip (WD60C80). 
8 Buffer RAM Test Buffer RAM test. 
9 Reserved Reserved 
10 Drive Connection Test Checks the drive block 

connected to the SCSI controller block. 
11 Drive Configurationl Sets the drive configuration 

Status Access Test to the internal variables. 

If the test fails during Step 5 through 9, SMO-E501 goes into the "Power on diag failure 

mode". A "HARDWARE ERROR/Power On Diagnostic Failure" status is returned instead of 

"Unit AttentiOn/Power On or Reset or Bus Device Reset occurred" through SCSI. In this 

mode, only the following four commands are available: 

• REQUEST SENSE 

• INQUIRY 
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RECEIVE DIAGNOSTIC RESULTS 

SEND DIAGNOSTIC 

If another command is issued, SMO-E501 returns "HARDWARE ERROR/Power On 

Diagnostic Failure" to notify the host computer that the SMO-E501 is in the "Power on diag 

failure" mode. 

When an SCSI RESET condition (SCSI bus reset or BUS DEVICE RESET message) happens 

to the SMO-E501 which is nonn the "Power on diag failure" mode, Step 4 trough 7 and Step 

10 through 11 will be executed. When the SMO-ES01 is in the "Power on diag failure" mode 

and the SCSI RESET condition happens, Step 4 trough 11 will be executed. 

2.4.3 DISK SPIN UP SEQUENCE 

After the disk is spun up, the SMO-ES01 tries to execute the following sequence. This 

process is performed at the time of the first spin-up after the disk is loaded. A RESET 

condition makes the SMO-ES01 resume the following from process 2: 

1. Read PEP (Phase Encoded Part) of the control track. 

2. Read SFP (Standard Formatted Part) of the control track. 

3. Erase/Write/Read test using the inner manufacturer zone. 

4. Read the data of Sector 0 in Track 0 (DDS or OTA may be written). 

If the SMO-ES01 recognizes that the medium is formatted by Format Mode 3, it proceeds to 

the following process: 

S. Read POL 

6. Read SOL 

Else if the SMO-ES01 can't recognize that the medium is formatted by Format Mode 3, then 

the next steps are followed: 

5. Read format information sector in the CDA. 

6. Read mode information sector in the COA. 

If Format Mode is 2 

7. Read Defed Table Area (OTA). 

ISO standard defect management scheme 

If an error happens during process 1, 2, or 3, the access to the disk is rejected. During 

process 4,5 and 6, the SMO-ES01 tries to read (DDS, POL, SOL), and checks the validity of 

the data. At least, one set of (DDS,POL,SOL) information sedor has to contain the valid 

information. If the error happens during process 1, 2, or 3, or the valid information is not _ 

retrieved in the process 4. Sand 6, medium-access commands return the CHECK 
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CONDITION status with its Sense Key/Additional Sense Code being set to "MEDIUM 

, ERROR/Medium Format Corrupted", 

Sony unique defect management scheme 

If an error happens during process 1, 2, or 3, the access to the disk is rejected. During 

process 5 or 6, the SMO-ES01 tries to read CDA 0 through 3 and checks the validity of the 

data. At least, one information sector has to contain the valid information. If the data of format 

information sector is not retrieved properly, access to the disk is denied unless the Format 

Mode is 0 (This means that if you set the Format Mode to 0 by the MODE SELECT command, 

you can access the disk). If the error happens during process 1,2, or 3, or the valid 

information is not retrieved in the process 5 (and Format Mode is not 0), medium-access 

commands retum the CHECK CONDITION status with its Sense Key/Additional Sense Code 

set to "MEDIUM ERROR/Medium Format Corrupted". When the data of mode information 

sector is retrieved propeny, the mode select parameters are replaced by this information. If it 

cannot be retrieved propeny, mode select parameters are not changed. In Format Mode 2, 

the SMO-ES01 reads the skip sparing table and the band sparing table in the DT A Each 

table consists of two identical information sectors, and one of them needs to be read 

successfully. It the retrieval is tailed, the medium-access command reports CHECK 

CONDITION status with its Sense Key/Additional Sense Code being set to "MEDIUM 

ERROR/Medium Format Corrupted". 

When the mode select parameters are retrieved from the disk, the target may report the UNIT 

ATTENTION condition with an additional sense code being set to "Mode Select Parameters 

Changed." This happens when the START/STOP UNIT command is executed by the other 

initiator after the "Medium Changed" Unit Attention has been cleared (by the initiator which 

will receive the "Mode Select Parameters Changed"). If "Power On or Reset or Bus Device 

Reset" occurred or "Medium Changed" Unit Attention is !.lot cleared yet, "Mode Select 

Parameters Changed" UNIT ATTENTION will never be reported (This means that "Power On 

or Reset or Bus Device Reset occurred" and "Medium Changed" implies "Mode Select 

Parameters Changed"). 
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SECTION 3 COMMANDS 

INTRODUCTION 

This section describes detailed functions of each command supported in the SMO-ES01. 

Entries are arranged in order of the operation code. 

Each entry includes: 

Command name 

Operation code 

Brief description of the command (FUNCTION) 

Command descriptor block (COB) 

Detailed description of the command (EXPLANATION) 

The following are explanations of each component: 

Command name and operation code 

Command name and operation code are printed at the first line of each entry in large fonts. 

The operation code is written in hexadecimal notation. 

FUNCTION 

Brief description of the command is described here. 

COS 

This part shows the format of the command supported in the SMO-ES01. The logical unit 

number field is used to specify the logical unit when the IDENTIFY message is not sent to the 

SMO-ES01. If the logical unit is specified by IDENTIFY message, contents of this field are 

ignored by the SMO-ES01. A link bit of 1 indicates that the SMO-ES01 links to the next 

command upon successful completion of the current command. When the command is 

terminated successfully, the SMO-ES01 returns the INTERMEDIATE/GOOD status and 

LINKED COMMAND COMPLETE or LINKED COMMAND COMPLETE (WITH FLAG) message 

depending on the state of the flag bit. The flag bit may be set to 1 only when the link bit is 1. If 

this bit is set to 1 with the link bit, the SMO-ES01 returns the LINKED COMMAND COMPLETE 

(WITH FLAG) message upon successful completion of the command. If this bit is set to 0, it 

returns the LINKED COMMAND COMPLETE message. During the linked commands, the 

logical unit number field has to contain the same value unless the logical unit number is -

specified by IDENTIFY message. If the logical unit number field is different from that of the 
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-

previous COB, the command returns the CHECK CONDITION status and sets the Sense 

. Key/Additional Sense Code to "ILLEGAL REQUESTllnvalid LUN". Some group 1 commands 

have a relative address (ReIAdr) bit. The RelAdr bit is set to 1 to indicate that the logical block 

address of the command descriptor block is a two's complement displacement. This negative 

or positive displacement is to be added to the logical block address last accessed on the 

logical unit to form the logical block address for this commands. The Reserved (or Rsrvd) field 

indicates that the field is reserved and has to be set to 0 by the initiator. 
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The SMO-ES01 supports the following group 0 and group 1 commands (upper 3 bits of the 

operation code is called group code). 

group 0 (6-byte command) 

Code 

OOH 

01H 

03H 

04H 

07H· 

08H 

09H 

OAH 

aBH 

Description 

TEST UNIT READY Provides a means to check if the logical unit is 

ready. 

REZERO UNIT Moves the optical head to the physical track O. 

REQUEST SENSE Requests the detailed error information. 

FORMAT UNIT Initializes the medium. 

REASSIGN BLOCKS Reassigns the defective sectors. 

READ Reads data from the specified logical block address. 

ERASE Executes erase operation from the specified logical block 

address. 

WRITE Writes data to the specified logical block address. 

SEEK Moves the optical head to the physical track where the 

specified logical block exists. 

12H INQUIRY Reads the information related to the the drive unit. 

15H MODE SELECT Sets medium or drive uhit parameters. 

16H RESERVE Gains the exclusive control of a specified logical unit. 

17H RELEASE Releases a specified logical unit from the reservation 

state. 

18H COpy Copies data from a specified area of the logical unit (medium) 

to another area of the same logical unit. 

1 AH MODE SENSE Reads medium or drive unit parameters. 

1 BH START/STOP UNIT Starts or stops rotating the medium, and/or 

ejects the medium from the drive unit. 

1 CH RECEIVE DIAGNOSTIC RESULTS Requests analysis data to 

be sent to the initiator. 

1DH SEND DIAGNOSTIC Requests the SMO-ES01 to perform 

diagnostic tests. 

1 EH PREVENT/ALLOW MEDIUM REMOVAL Prevents or allows 

removal of the medium in the logical unit. 
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group 1 (10-byte command) 

Code 

2SH 

28H 

29H 

2AH 

2BH 

2EH 

2FH 

37H 

3AH 

Description 

READ CAPACITY Reads capacity of the medium. 

READ Reads data from the specified logical block address. 

ERASE Executes erase operation from the specified logical block 

address. 

WRITE Writes data to the specified logical block address. 

SEEK Moves the optical head to the physical track where the 

specified logical block exists. 

WRITE AND VERIFY Writes data to the medium and then verifies 

the written data by checking the error correction code. 

VERIFY Verifies the data starting from the specified logical block 

address by checking the error correction code. 

READ DEFECT DATA Reads the medium defect information 

COpy AND VERIFY Copies data from a specified area of the 

logical unit (medium) to another area of the same logical unit and then 

verifies the written data by checking the error correction code. 

3BH WRITE BUFFER Writes data to the data buffer of the SMO-ES01. 

3CH READ BUFFER Reads data form the dafa buffer of the SMO­

ES01. 

3EH READ LONG Reads data from the specified logical block address 

with ECC data. 

3FH WRITE LONG Writes data to the specified logical block address 

without using the ECC generation circuitry. 

EXPLANATION 

Detailed description of the command is explained here. 

The Reserved (or Rsrvd) field in returned data indicates that the field contains O. 
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TEST UNIT READY OOH 

FUNCTION 

Provides a means to check if the logical unit is ready. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 31 Bit 2 I Bit 1 1 Bit 0 

0 Operation Code (DOH) 

1 Logical Unit Number I Reserved 

2 Reserved· 

3 Reserved 

4 Reserved 

5 Reserved I Flag I Link 

EXPLANATION 

This command is used to check if the logical unit is ready. When the logical unit is not ready to 

accept a medium-access command, this command returns a CHECK CONDITION status. 
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REZERO UNIT 01H 

FUNCTION 

Moves the optical head to physical track o. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (01 H) 

1 logical Unit Number I Reserved 

2 Reserved 

3 Reserved 

.4 Reserved 

5 Reserved I Flag I Link 

EXPLANATION 

This command is used to recalibrate the optical head. The optical head is moved to the inner­

most track (physical track 0). 
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REQUEST SENSE 03H 

FUNCTION 

Requests detailed error information from the drive. 

COB 

Byte Bit 7 I Bit 6 t Bit 5 I Bit 4 J Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (03H) 

1 logical Unit Number I Reserved 

2 Reserved 

3 Reserved 

4 Allocation Length 

5 Reserved 1 Rag I Link 

EXPLANATION 

In the event a command ended unsuccessfully, the drive stores the error information in the 

internal RAM area and returns the CHECK CONDITION status. The information stored is 

called 'sense data' and is preserved for the initiator (which issued the command resulting in 

the CHECK CONDITION status) until it is retrieved via the REQU'EST SENSE command or 

until any other command for the same logical unit has been received. Upon receipt of any 

subsequent command to the logical unit from the initiator receiving the CHECK CONDITION 

status, the SMO-E501 clears the Sense Key/Additional Sense Code to No Sense/No 

Additional Sense Information. 

The REQUEST SENSE command requests the target to transfer the sense data to the 

initiator. The allocation length specifies the number of bytes that the initiator has allocated for 

returned sense data. If the allocation length is set to 0, the SMO-E501 returns sense data in 

the Nonextended Sense Data Format. In this case, 4 bytes of sense data are returned. If the 

allocation length is set to a nonzero value, the SMO-E501 returns sense data in the Extended 

Sense Data Format. The SMO-E501 transfers allocation length bytes or all available sense 

data (18 bytes), whichever is less. 

The first byte of the sense data consists of AdValid, Error Class and Error Code field. Error 

Classes 0 through 6 use the Nonextended Sense Data Format and Error Class 7 uses the 

Extended Sense Data Format. 
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Nonextended Sense Data Format 

. The Nonextended Sense Data format is shown in the following table. 

Byte Bit 7 Bit 6 I Bit 5 I Bit 4 Bit 3 I Bit 2 I Bit 1 J Bit 0 

0 AdValid Error Class Error Code 

1 Logical Block Address (MSB) 

2 logical Block Address 

3 Logical Block Address (LSB) 

When the address valid (AdValid) bit is set to 1, the logical Block Address field contains valid 

information related to the Error Class and the Error Code. Bit 0 to 6 of byte 0 (Error Class + 

Error Code) contains the same value as the Additional Sense Code in the. Extended Sense 

Data Format. Refer to the next paragraph for detailed information about the Additional Sense 

Code. 
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Extended Sense Data Format 

The table below shows the format of the Extended Sense Data which consists of 18 bytes: 

Byte Bit 7 Bit 6 I Bit 5 I Bit 4 Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Ad Valid Error Class (7) Error Code (0) 

1 Reserved 

2 Reserved Sense Key 

3 Information Byte (MSB) 

4 Information Byte 

5 Information Byte 

6 Information Byte (lSB) 

7 Additional Sense length (OAH) 

8 Reserved " 

9 Reserved 

10 Reserved 

11 Reserved 

12 Additional Sense Code 

13 Reserved 

14 Reserved 

15 Reserved 

16 Reserved 

17 Reserved 

, The Error Class is 7 and it specifies extended sense. The Error Code is 0 and it specifies the 

extended sense data format. The Sense Key reports the error condition. Refer to the Sense 

Key descriptions in the next paragraph. When the address valid (AdValid) bit is set to 1, the 

Information Byte field contains valid information related t6 the Additional Sense Code. During 

'write' type commands ( WRITE (OAH, 2AH), WRITE AND VERIFY, and WRITE LONG 

command), bytes 8 to 11 are set with non zero values. 

Sense Key 

The Sense Key in the Extended Sense Data reports either the nature of the detected error or 

the drive condition. The following Sense Keys are implemented in the SMO-ES01. 
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Sense Key Description 

OH NO SENSE Indicates that there is no specific sense key 

information to be reported for the designated logical unit. This sense 

key is returned when the command is completed successfully. 

1 H RECOVERED ERROR Indicates that the last command was 

completed successfully with some recovery action performed by the 

SMO-ES01. 

2H NOT READY .Indicates that the logical unit cannot be accessed. 

3H MEDIUM ERROR Indicates that the command terminated with an 

unrecovered error condition caused by a medium defect. 

4H HARDWARE ERROR Indicates that the SMO-ES01 detected a 

hardware error. 

5H ILLEGAL REQUEST Indicates that there was an illegal parameter 

in the command descriptor block or in the additional parameters 

supplied as data for some commands. 

6H UNIT ATTENTION Indicates that the medium has been loaded, 

the unit has been reset, or the Mode Select parameters has been 

changed. 

7H DATA PROTECT Indicates that a command that writes the 

medium has been attempted but cannot be performed due to the 

Write Protect setting of the medium cartridge switch. 

AH COpy ABORTED Indicates a COpy or COpy AND VERIFY 

command was aborted due to an error condition on the source 

device, the destination device, or both. 

Additional Sense Code 

The Additional Sense Code provides either detailed error information or the drive condition. 

The following list shows the Additional Sense Codes implemented in the SMO-ES01 and the 

related Sense Keys. 
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Code 

OOH 

02H* 

03H 

04H 

Description 

No Additional Sense Information (NO SENSE) 

No additional sense information to report. 

No Command Complete (HARDWARE ERROR) 

The command complete signal was not returned from the drive block. 

Write Fault (HARDWARE ERROR) 

The Write command failed. The logical block address where the fault 

was detected may be returned in the Logical Block Address field or 

the Information Byte field of the sense data. 

Drive Not Ready (NOT READY) 

The READY signal from the drive block was negated. (The medium in 

the drive is not spun up, the focus or slide servo is unlocked.) 

OSH Drive Not Selected (NOT READY) 

The drive block is not selected. 

07H Multiple Drives Selected (HARDWARE ERROR) 

Multiple drives responded for the same drive number. 

08H Logical Unit Communication Failure (HARDWARE ERROR) 

An error was detected during communication between the drive 

block and the SCSI controller block (e.g. parity error). 

09H Track Following Error (HARDWARE ERROR) 

Still-jump failed and the optical head could not stay on the same track. 

OAH* No Disk (NOT READY) 

A medium is not inserted into the drive unit. 

OBH* Load/Unload Failure (HARDWARE ERROR) 

A failure was detected during loading or unloading the cartridge. 

OCH* Spindle Failure (HARDWARE ERROR) 

The spindle servo was not locked with the reference signal and the 

medium was not rotated correctly. 

ODH* Focus Failure (HARDWARE ERROR) 

The focus servo was not activated. Issue the START/STOP UNIT 

command with the Start bit set to 1 to restart the drive . 

.., These codes are newly added or have a different meaning from that of CCS Rev 48. 

SECTION 3: COMMANDS 31 



OEH"' Tracking Failure (HARDWARE ERROR) 

The tracking servo could not be locked. 

OFH'" Bias Magnet Failure (HARDWARE ERROR) 

The bias magnet of the drive failed. 

10H 10 CRC Error (HARDWARE ERROR) 

The 10 field could not be read without a CRC error. 

11 H Unrecovered Read Data Error (MEDIUM ERROR) 

15H 

18H 

20H 

Data errors could not be corrected by the error correction code. The 

logical block address where the fault was detected may be returned 

in the Logical Block Address field or Information Byte field of the 

sense data. 

Seek Positioning Error (HARDWARE ERROR) 

Seeking to the specified track failed despite a number of retrials. 

Recovered Read Data with ECC Procedure (RECOVERED 

ERROR) 

An interleave containing 7 or 8 error bytes was located. Error 

correction was successful. 

Invalid Command Operation Code (IllEGAL REQUEST) 

The specified command operation code is not implemented or an 

invalid command is requested. 

21 H Illegal Logical Block Address (ILLEGAL REQUEST) 

The specified logical block address was outside the valid area. 

23H* Illegal Function for Medium Type (ILLEGAL REQUEST) 

The format parameter is invalid for the medium type. 

24H Illegal Field in COB (ILLEGAL REQUEST) 

There was an error in the received Command Descriptor Block (COB). 

This Additional Sense Code is r~turned under the following 

situations. 

- The reserved field in COB is not zero. 

- Invalid combination of parameters (e.g. Both the eject bit and the 

start bit are set in the START/STOP UNIT command). 

- Illegal parameter at that state (e.g. A command using the relative 

address (ReIAdr) bit is set to 1 is issued after a command who's link 

bit is not set to 1). 

* These codes are newly added or have a different meaning from that of CCS Rev 48. 
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25H 

26H 

27H 

28H 

29H 

2AH 

Invalid LUN (ILLEGAL REOUEST) 

LUN 1 through 7 is specified or the specified LUN (0 ) does not 

respond to the selection from the SCSI controller block. 

Invalid Field in Parameter List (ILLEGAL REOUEST) 

There was an error in the received parameters. 

Write Protected (DATA PROTECT) 

Erasing or writing was aborted because the write protect switch of the 

cartridge is on. 

Medium Changed (UNIT ATTENTION) 

A medium was loaded. This Additional Sense Code is used to notify 

the initiator that the medium has been changed since the execution 

of the last command. This code implies that the Mode Select 

Parameters may be changed (2AH). 

Power On or Reset or Bus Device Reset Occurred 

(UNIT ATTENTION) 

This Additional Sense Code is used to notify the initiator that a 

RESET condition has taken place since last command. This code 

implies that the Mode Select Parameters may be changed. 

Mode Select Parameters Changed (UNIT ATTENTION) 

This Additional Sense Code is used to notify the initiator that the 

mode select parameters have been changed since the execution of 

the last command. 

30H* Incompatible Cartridge (MEDIUM ERROR) 

The 10 hole{s) location of the cartridge isfare invalid. 

31 H* Medium Format Corrupted (MEDIUM ERROR) 

32H 

PEP, SFP, the format information sector in the CDA, or DDS isfare 

invalid. 

No Defect Spare Location Available (MEDIUM ERROR) 

The number of defect sectors listed in the POL and SOL (DTA) for 

the format mode 3 (2) exceeded the 2048 (1024) limit, or the number 

of defect sectors listed in the 'SDL exceeded the specified value 

calculated by the number of groups and spare blocks per group. 

38H* Recovered with Automatic Reallocation (RECOVERED 

ERROR) 

Automatic write reallocation was executed successfully. 

* These codes are newly added or have a different meaning from that of CCS Rev 48. 
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39H* Automatic Reallocation Failure (MEDIUM ERROR) 

Automatic write reallocation failed after retrying three times. 

3AH* Defect List Update Failure (MEDIUM ERROR) 

Updating of the defect table failed after the successful sparing of the 

data sector. 

3DH* Defect List Not Available (MEDIUM ERROR or RECOVERED 

ERROR or ILLEGAL REQUESl) 

The specified defect list is not available. 

42H* Power On Diagnostic Failure (HARDWARE ERROR) 

The power on diagnostics failed. 

43H Message Reject Error (HARDWARE ERROR) 

44H 

47H 

48H 

49H 

The command was aborted because the initiator rejected the 

message from the SMO-E501 by issuing the MESSAGE REJECT 

message. 

Internal SCSI controller Error (HARDWARE ERROR) 

The SMO-E501 detected an error related to the SCSI controller 

block hardware or firmware. 

SCSI Interface Parity Error (HARDWARE ERROR) 

The command was aborted due to parity error on the SCSI bus. 

Initiator Detected Error (HARDWARE ERROR) 

The command was aborted because the INITIATOR DETECTED 

ERROR message was sent from the initiator. 

Inappropriate/illegal Message (HARDWARE ERROR) 

The command was aborted due to an inappropriate illegal message 

from the initiator. 

80H* Limited Laser Life (HARDWARE ERROR) 

Over-current was detected in the}aser diode or the laser power is 

below the lower limit. 

81H* Focus Coil Over-current Failure (HARDWARE ERROR) 

Over-current was detected in the focus coil of the optical pick up.The 

coil is protected by a relay. 

82H* Tracking Coil Over-current Failure (HARDWARE ERROR) 

Over-current was detected in the tracking coil of the optical pick 

up.The coil is protected by a relay. 

83H* Temperature Alarm (HARDWARE ERROR) 

The Internal temperature of the drive exceeded the limit (60°C). 

* These codes are newly added or have a different meaning from that of CCS Rev 48. 
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The SMO-E501 supports the following Extended Sense Data for the COPY ABORTED(AH) . 

The COPY ABORTED format is as follows. 

Byte Bit 7 Bit 6 I Bit 5 I Bit 4 Bit 3 1 Bit 2 I Bit 1 I Bit 0 

0 !AdValid (1 Error Class (7) Error Code (0) 

1 Segment Number 

2 Resewed Sense Key (AH) 

3 Information Byte (MSS) 

4 Information Byte 

5 Information Syte 

6 information Byte (lSB) 

7 Additional Sense length ( OAH) 

8 Relative Source Sense Data (OOH or OBH) 

9 Relative Destination Sense Data (OOH or OSH) 

10 Status Byte from SourcelCestination 

11 Reserved SourcelDestination Sense Key 

12 Source/Destination Additional Sense Code 
. ~ 

13 Reserved 

14 Reserved 

15 Reserved 

16 Reserved 

17 Reserved 

The Segment Number contains the number of the current segment where the unusual 

condition is detected. Up to 256 segments are supported beginning with segment O. The 

information bytes contain the difference(residue) of theJequested number of blocks minus 

the actual number of blocks copied for the current segment descriptor. The Relative Source 

Sense Data specifies the byte number, relative to the first byte of sense data of the beginning 

of the source logical unit's sense data. A zero value indicates that there is no error information 

from the source logical unit. The first byte of the area pointed to by the Relative Source 

Sense Data contains the Sense Key from the source logical unit. The Relative Destination 

Sense Data specifies the byte number, relative to the first byte of sense data of the beginning 

of the destination logical unit's sense data. A zero value indicates that there is no error 

information from the destination logical unit. The first byte of the area pointed to by the 

Relative Destination Sense Data contains the Sense Key from the destination logical unit. 

The Status Byte from Source/Destination contains the status byte from the source or 
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destination logical unit. The Source/Destination Sense Key contains the Sense Key of the 

.error from the source or destination logical unit. The Source/Destination Additional Sense 

Code reports the Additional Sense Code of the error. 
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FORMAT UNIT 04H 

FUNCTION 

Initializes the medium. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 1 Bit 2 I Bit 1 J Bit 0 

0 Operation Code (04H) 

1 logical Unit Number I FmtData I Cmplst I Defect Ust Format 

2 Reserved I MkCDA I MkPlst 

3 Reserved 

4 Reserved 

5 Rsrvd I ErsCntl I Reserved I Flag I link 

EXPLANATION 

The FORMAT UNIT command is used to make the required information on the medium for the 

SCSI controller to manage it. The make CDA (MkCDA) bit* and the make P list (MkPlist) bit** 

are effective only for the Sony unique defect management (Format Mode 0, 1 and 2). These 

bits have no effect to Pormat Mode 3. When the MkCDA bit is 1, the drive creates CDA on the 

medium. If the MkPlst bit is 1 at this time, the primary defect list is written in the CDA. When 

an unformatted medium is formatted in Format Mode 0, 1, or 2, the make CDA bit must be set 

to 1. 

An erase control (ErsCntl) bit .... of 0 causes the automatic erase operation before the writing 

of the data when the SMO-E501 is directed to perform the certify operation by the initiator. 

An ErsCntl bit of 1 suppresses the erase operation. 

Normally, the format mode is set by the initiator using the MODE SELECT command before 

the execution of FORMAT UNIT command. Unless the MODE SELECT command is used, 

the current mode select parameters are used to format the medium. If the Format Mode is 0 or 

1, FrntData, CmpLst, and Defect List Format fields must be O. If the Format Mode is 2 or 3, 

* This bit is a vendor unique bit. 

:"* This bit is a vendor unique bit. 

*** This bit is a vendor unique bit. 
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Defect List Format may be Block Format or Physical Sector Format. FmtData, CmpLst arTd 

. Defect List Format fields are one of the following: 

FmtData CmpLst Defect List Format 

(bit 4) (bit 3) (bit 2) (bit 1) (bit 0) 

0 0 0 0 0 

1 x 0- 0 0 

1 x 1 0 1 

All other codes 

(x: arbitrary) 

Description 

No Defect List Header and no 

Defect Descriptor 

Block Format 

Physical Sector Format 

Reserved 

When the complete list (CmpLst) bit is set to 1, the previous G list is not used to make the 

defect list. When the CmpLst bit is clear to 0, the previous G list is added to the defect Jist. 

When the FmtData bit is 1, the SMO-ES01 goes into DATA OUT phase and receives the 

defect list from the initiator. The defect list contains a four-byte header followed by zero, one, 

or more defect descriptor(s). The length of the defect descriptors varies with the format of the 

defect list. The defect list format is as follows: 
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Byte Bit 7 I Bit 6 I Bit 5 

0 

1 FOV I OPRY I DCRT 

2 

3 

a(O)-b(O) 

a(1)-b(1) 

a(I)-b(i) 

Defect List Header 

I Bit 4 I Bit 3 I Bit 2 I Bit 1 

Reserved 

I Rsrvd I Reserved 

Defect List Length (MSB) 

Defect List Length (LSB) 

Defect Descriptor(s) 

Defect Descriptor 0 

Defect Descriptor 1 

• 
• 
• 

Defect Descriptor i 

a(i)=i1 
b(i)=(i+1 )1-1 

I Bit 0 

I:Jength of Defect Descriptor 

The format options valid (FOV) bit must be 1 when the DCRT and/or DPRY bit is set, otherwise 

the CHECK CONDITION status will be returned. The disable certification (DCRT) bit controls 

the target certification routine. A DCRT bit of 1 disables the SMO-ES01 from certifying the 

medium. If this bit is set to 0, the SMO-ES01 will certify the entire medium, and defective 

sectors detected during certification will be used to make a new defect list. The disable 

primary bit (DPRY) is effective only for the disk which was formatted as Format Mode 2. A disk 

formatted in Mode 3 is not affected. A disable primary (DPRY) bit of 1 indicates that the 

primary defect list is not used to make the new defect list. If this bit is set to 0, the primary 

defect list is added to the new defect list. 
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Byte Defect Descriptor 

0 Reserved 

1 Track Number of Defect (MSB) 

2 Track Number of Defect (LSB) 

3 Reserved 

4 Reserved 

5 Reserved 

6 Reserved 

7 Sector Number of Defect 

Physical Sector Format 

In the physical sector format, the track number of defect field indicates the physical track 

number of the defect and the defect sector number field indicates the physical sector number 

of the defect. 

Byte Oefect Descriptor 

0 Reserved 

1 Defect Block Address (MSB) 

2 Defect Block Address 

3 Defect Block Address (LSB) 

Block Format 

In the block format, the defect block address field ir:ldicates the logical block address of the 

-- defective sector. The logical block address is converted to the phYSical track/sector by the 

SMO-ES01 according to the current format mode of the medium. 

In both cases, the defective sector list has to be in ascending order. 
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REASSIGN BLOCKS 07H 

FUNCTION 

Reassigns the defective sectors. 

cos 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 \ Bit 2\ Bit 1 . I Bit 0 

0 Operation Code (07H) 

1 Logical Unit Number I Reserved 

2 Reserved 

3 Reserved 

4 Reserved 

5 Reserved J Rag I Link 

EXPLANATION 

The REASSIGN BLOCKS command reaSSigns the specified defective sectors to the nearest 

spare band. This command is valid for the medium which is formatted in Format Mode 2 or 3. 

The initiator transfers a defect list that contains the logical block addresses to be reaSSigned. 

The specified defective sectors will be listed in the BST (Format' Mode 2) or SOL (Format 

Mode 3), and are controlled by the Band Sparing AlgOrithm or by the linear Replacement 

Algorithm. The defect list contains a four-byte header followed by zero, one, or more defect 

descriptor(s). The length of each defect descriptor is four bytes. 
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Byte Bit 7 I Bit 6 I Bit 5 

0 

1 

2 

3 

a(O)-b(O) 

a(1 )-b(1) 

a(l)-b(l) 

Defect list- Header 

I Bit 4 1 Bit 3 J Bit 2 I 
Reserved 

Reserved 

Defect List Length (MSB) 

Defect List Length (LSB) 

Defect Descriptor(s) 

Defect Descriptor 0 

Defect Descriptor 1 

• 
• 
• 

Defect Descriptor I 

a(I)=1I 
b(I)=(I+ 1 )1-1 

. 
Bit 1 I Bit 0 

1:length of Defect Descriptor 

The defect list length specifies the total length in bytes of the defect descriptors that follow. 

The format of the defect descriptor is as follows: 

Byte Defect Descriptor 

0 Reserved 

1 Defect Block Address (MSB) 

2 Defect Block Address 

3 Defect Block Address (lSB) 
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READ 08H 

FUNCTION 

Reads data from the specified logical block address. 

COB 

Byte Bit 7 I Bit 6 1- Bit 5 I Bit 4 1 Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (OSH) 

1 logical Unit Number I Logical.Block Address (MSB) 

2 Logical Block Address 

3 Logical Block Address (LSB) 

4 Transfer Length 

5 Reserved I Flag I Link 

EXPLANATION 

The READ command requests the SMO-E501 to read data from the medium and transfer this 

data to the initiator. The logical block address field specifies the logical block at which the read 

operation begins. The transfer length field specifies the number of contiguous logical blocks 

of data to be transferred. A transfer length of 0 indicates that 256 logical blocks are 

transferred. Any other value indicates the number of logical blocks to be transferred. Unless 

the RC bit of the mode select parameters is set to 1, the data read from the medium is ECC 

corrected. 
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ERASE* 09H. 

FUNCTION 

Erases data from the specified logical block address. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (09H) 

1 Logical Unit Number I Logical Block Address (MSB) 

2 Logical Block Address 

3 Logical Block Address (LSB) 

4 Block Length 

5 Reserved I Flag I Link 

EXPLANATION 

The ERASE command requests the SMO-E501 to erase data from the medium. The logical 

block address field specifies the logical block at which the erase operation begins. The block 

length field specifies the number of contiguous logical blocks to be erased. A transfer length 

of 0 indicates that 256 logical blocks are erased. Any other value indicates the number of 

logical blocks to be erased. 

If the AWRE bit is set to 1 (MODE SELECT command 15H). and the specified block is 

detected as defective during the erase operation (in this case, 10 error, tracking failure, or 

focus failure due to medium defects), automatic reallocation occurs. 

See the succeeding WRITE command for information on the interaction of the ERASE and 

WRITE commands. 

• This command is a vendor_unique command. 
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WRITE OAH 

FUNCTION 

Writes data to the specified logical block address. 

COB 

Byte Bit 7 I Bit 6 1 Bit 5 I Bit 41 Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (OAH) 

1 logical Unit Number I Logical Block Address (MSB) 

2 Logical Block Address 

3 Logical Block Address (LSB) 

4 Transfer Length 

5 Rsrvd I ErsCntl I Reserved I Rag I Link 

EXPLANATION 

The WRITE command requests the SMO-E501 to write data to the medium. The logical block 

address field specifies the logical block at which the write operation begins. The transfer 

length field specifies the number of continuous logical blocks of data to be transferred. A 

transfer length of 0 indicates that 256 logical blocks are transferred. Any other value indicates 

the number of logical blocks to be transferred. When this command is performed, the SMO­

E501 automatically adds the error correction code (ECC) to the each logical block data and 

then writes to the medium. 

An erase control (ErsCntl) bit* of 0 automatically invokes the erase command before the 

writing of the data --- usually this option is used. An erase control bit of 1 suppresses the 

erase operation. This option is for applications in where increased writing speed is desired. 

When this option is used, the initiator has to erase the area where the write operation is to be 

done using the ERASE command before the WRITE command is executed. 

If the AWRE bit is set to 1 (MODE SELECT command 15H), and the specified block is 

detected as defective during the write operation of this command (in this case, 10 error, 

tracking failure, or focus failure due to the medium defect), then the automatic write 

reallocation occurs. 

* This bit is a vendor unique -bit. 
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SEEK aSH 

FUNCTION 

Moves the optical head to the physical track where the specified logical block exists. 

COB 

Byte Bit 7 I Bit 6-1 Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (OBH) 

1 logical Unit Number I logical Block Address (MSB) 

2 Logical Block Address 

3 Logical Block Address (LSB) 

4 Reserved 

5 Reserved I Flag I Link 

EXPLANATION 

The SEEK command requests the drive unit to move the optical head to the physical track 

where the specified logical block exists. 
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INQUIRY 12H 

FUNCTION 

Reads the information related to the drive unit. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (12H) 

1 Logical Unit Number I Reserved 

2 Reserved 

3 Reserved 

4 Allocation Length 

5 Reserved I Flag I Link 

EXPLANATION 

The INQUIRY command requests that the information related to the drive unit be sent to the 

initiator. The allocation length specifies the number of bytes that the initiator has allocated for 

the returned INQUIRY data. Allocation length of 0 indicates that no INQUIRY data is 

transferred. This condition is not considered as an error. The SMO-E501 transfers allocation 

length bytes or all available INQUIRY data (36 bytes), whichever is less. 

If an INQUIRY command is received from an initiator with a pending UNIT ATTENTION 

condition (before the target reports CHECK CONDITION status), the SMO-E501 performs the 

INQUIRY command and does not clear the UNIT ATTENTION condition. 

The INQUIRY data is returned in the following format: 
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Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Peripheral Device Type 

1 RMB I Device-Type Qualifier 

2 ISO Version I ECMA Version I ANSI-Approved Version 

3 Reserved 

4 Additional Length (1 FH) 

5 Reserved 

6 Reserved 

7 Reserved 

8-15 Vendor Identification (in ASCII) 

16-31 Product Identification (in ASCII) 

32-35 Revision Level (in ASCII) 

If the drive block is properly connected to the SCSI controller block and responds to the 

selection from the SCSI controller block, the INQUIRY data is returned with peripheral device 

type field set to 0 (Direct-access device). Otherwise, it is returned with the field set to 7FH 

(Logical unit not present). As the SMO-E501 does not support logical unit number 1 through 

7, an INQUIRY command to these logical units always returns 7FH for the peripheral device 

type. 

A removable medium (RMB) bit of 1 indicates the medium is removable. The SMQ-ES01 only 

supports removable media, so this bit is always set to 1. The SMO-E501 is not using the 

device-type qualifier field currently, and returns O. ISO version, ECMA verSion, and ANSI­

approved version fields indicate compliance of the current firmware to these standards. The 

additional length indicates the additional parameter length in bytes. This field always returns 

31 (1 FH). The vendor identification field retums "SONY" in ASCII. The product identification 

field returns "SMO-C501-xxE" in ASCII (xx is arbitrary numerical characters in ASCII). The 

revision level field returns the current firmware version in!'x.xx" format (x is arbitrary numerical 

characters in ASCII). 
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MODE SELECT 15H 

FUNCTION 

Sets medium or drive unit parameters. 

coa 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 1 Bit 1 I Bit 0 

0 Operation Code (1 SH) 

1 Logical Unit Number I PF I Reserved I SP 

2 Reserved 

3 Reserved 

4 Parameter List Length 

5 Reserved I Flag I Link 

EXPLANATION 

The MODE SELECT command provides a means for the initiator to specify medium or drive 

unit parameters. The parameter list length specifies the length in bytes of the MODE 

SELECT parameter list that will be transferred in the DATA OUT phase. A parameter list 

length of 0 indicates that no data is transferred. This condition is not considered as an error. 

The MODE SELECT parameter list contains a four-byte header, followed by 0 or more pages. 

A page format (PF) bit has no effect to SMO-E501. The MODE SELECT parameter list is sent 

with the page format, and 0 or more pages can be sent. The save parameters (SP) bit is 

effective for Format Mode 0, 1, and 2. In Format Mode 3, a CHECK CONDITION status will be 

returned if the SP bit is set to 1. A SP bit of 1 causes the SMO-E501 to save pages 01H and 

02H to the -Mode Information Sector of the CDA (Control Data Area) after changing the current 

value. A SP bit of 0 causes changes of the current value only. The format of the MODE 

SELECT parameter list is as follows: 

SECTION 3: COMMANDS 49 



Byte Bit 7 I Bit 6 J Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

MODE SELECT Header 

0 Reserved 

1 Medium Type (OOH) 

2 Reserved 

3 Block Descriptor length (OOH) 

Page(s) 

0 Reserved I Page Code 

1 Page -Specific Parameter length 

2 
I Page-Specific Parameters 
n 

The medium type field has to contain 0 {indicates default medium type} and the block 

descriptor field has to contain O. The SMO-E501 supports the following pages. 

Page Code Description 

01 H Error Recovery Parameters 

02H DisconnecVReconnect Control Parameters 

20H* Format Parameters 

Page 01 H Error Recovery Parameters 

Byte Bit 7 j Bit 6 Bit 5 I Bit 4 I Bit 3 1 Bit 2 I Bit 1 I Bit 0 

0 Reserved Page Code (01 H) 

1 Page length (06H) 

2 AWRE I Reserved I Fe J Reserved, 

3 Retry Count 

4 Reserved 

5 Reserved 

6 Reserved 

7 Reserved 

An automatic write reallocation enable {AWRE} bit of 1 {MODE SELECT command 15H} 

enables the automatic reallocation of the detective sector(s} when the SMO-E501 detects the 

• This page is a vendor unique page. 
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medium error during the write or erase operation of the write-type command (the ERASE 

(09H), WRITE (DAH), COPY, ERASE (29H), WRITE (2AH), WRITE AND VERIFY, COpy AND 

VERIFY, WRITE LONG command) or verify error during the WRITE AND VERIFY command or 

COpy AND VERIFY command. This bit is effective only when the disk is formatted as Format 

Mode 2 or 3. A read continuous (RC) bit of 1 requests that the SMO-E501 transfers the data 

without adding delays which would increase data integrity during the READ command. If this 

bit is set to 1. the SMO-E501 does not correct the error bytes by the ECC. The Retry Count 

field specifies how many times the SMO-E501 retries the read/write operation before it 

reports the error to the initiator. 

Page 02H Disconnect/Reconnect Control Parameters 

Byte Bit 7 I Bit 6 Bit 5 I Bit 4 I Bit 3 I Bit 2 1 Bit 1 I Bit 0 

0 Reserved Page Code (02H) 

1 Page Length (OAH) 

2 Buffer Full Ratio 

3 Buffer Empty Ratio 

4-11 Reserved 

The buffer full ratio and the buffer empty ratio fields indicate the numerator of a fractional 

multiplier that has 256 as its denominator. The buffer full ratio field indicates. on read-type 

commands. how full the buffer shall be prior to reconnecting. The buffer empty ratio field 

indicates, on write-type commands, how empty the buffer shall be prior to reconnecting. 

Page 20H Format Parameters 

Byte Bit 7 I BIt 6 Bit 5 ·1 Bit 4 I Bit.3 I Bit 2 1 Bit 1 I Bit 0 

0 Reserved Page Code (20H) 

1 Page Length (OAHl 

2 Format Mode 
.. ' 

3-11 Format Mode Specific Data 

When Format Mode is 0 or 1. Byte 3 through 11 must be DOH. When Format Mode is 2 or 3, 

depending on byte 3, the following two types of formats (Type 0 and Type 1) exist. In case of 

Format Mode 2. if the mode information is saved to the medium by the MODE SELECT 

command with the SP bit being set to 1 or in case of Format Mode 3 by the FORMATlJNIT 

command. Type 1 is transfonned to Type O,and then saved. 
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-Format Mode 2 and 3 

Type 0 

Byte Bit 7 I Bit 6 j Bit 5 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

Format Mode (02H or 03H) 

Type (OOH) 

Size of User Band (MSB) 

Size of User Band 

Size of User Band 

Size of User Band (lSB) 

Size of Spare Band (MSB) 

Size of Spare Band (lSB) 

Reserved 

Reserved 

The size of user band field indicates the length of a band in number of logical blocks. The size 

of spare band field indicates the length of a spare band located beside a user band in number 

of logical blocks. In Format Mode 2, each spare band consists of a lower spare band and an 

upper spare band, then the number of allocated spare blocks per band is twice as many as the 

specified value. In Format Mode 3, each spare band consists of only an upper spare band, 

then the number of allocated spare sectors per band is equal to the specified value. 

Type 1 

Byte Bit 7 I Bit 6 I Bit 5 J EHt 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

2 Format Mode (02H or 03H) 

3 Type (01H) 

4 Reserved 

5 ReserVed 

6 Number of Bands (MSB) 

7 Number of Bands (lSB) 

8 Size of Spare Band (MSB) 

9 Size of Spare Band (lSB) 

10 Reserved 

1 1 Reserved 
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The number of bands field indicates how many bands exist in the medium. The size of spare 

band field indicates the length of a spare band in number of logical blocks. The meaning of 

'size of spare band field' is the same as Type O. 

The default value of the parameters is as follows. This value is set when power on reset, SCSI 

bus reset or BUS DEVICE RESET message is received. (If the medium is inside of the drive 

when RESET condition happens, saved value is retrieved from the medium (if it exists) and 

set to the current value. It means that the default value is overridden by the saved value in the 

medium) 

paQe field default value 
01H AWRE 0 
01H RC 0 
01H Retry Count 2 
02H Buffer Full Ratio 80H 
02H Buffer Empty Ratio 80H 
20H Format Mode 3 
20H Type 1 
20H Number of Band 1 
20H Size of Spare Band 2048 
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RESERVE 16H 

FUNCTION 

Gains the exclusive control of a specified logical unit. 

coa 

Byte Bit 7 I Bit 6 .~ Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (16H) 

1 logical Unit Number I 3rdPty I Third Party Device 10 I Rsrvd 

2 Reserved 

3 Reserved 

4 Reserved 

5 Reserved I Rag I Link 

EXPLANATION 

This command is used to reserve the logical unit for exclusive use of the initiator. The 

reservation is effective until the reservation is superseded by another valid RESERVE 

command from the initiator that makes the reservation or until released by a RELEASE 

command from the same initiator, by a BUS DEVICE RESET message from any initiator, or by 

a RESET condition. If the logical unit is reserved for another initiator, attempts to perform any 

command except the REQUEST SENSE and INQUIRY command on the reserved logical unit 

is rejected with RESERVATION CONFLICT status. 

If the third-party (3rdPty) bit is set to 1, the logical unit is reserved for the SCSI device 

specified in the third-party device 10 field. This option is called as a third-party reservation. It is 

intended for use in multiple-initiator systems. If the 3rdPtybit is set to O,the specified logical 

unit is reserved for the initiator which issued the RESERVE command. 

f'n initiator that holds a current reservation may mOdify that reservation by issuing another 

RESERVE command to the same logical unit. The superseding RESERVE command 

releases the previous reservation state when the new reservation request is granted. 

54 SECTION 3: COMMANDS 



RELEASE 17H 

FUNCTION 

Releases a specified logical unit from the reservation state. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (17H) 

1 logical Unit Number I 3rdPty I Third Party Device 10 I Rsrvd 

2 Reserved 

3 Reserved 

4 Reserved 

5 Reserved I Flag I Link 

EXPLANATION 

The RELEASE command is used to release the specified logical unit which was previously 

reserved by the initiator. An attempt to release the logical unit which is not in the reservation 

state is not considered as an error. In this case, the SMO-E501 returns a GOOD status. 

When the logical unit is reserved using the third-party reservation option, the initiator that 

issued the RESERVE command with the third-party reservation option has to release the 

logical unit using the third-party release option. If the third-party (3rdPty) bit is set to 1, the 

reservation of the logical unit for the initiator specified in the third-party device 10 field is 

released. This option is called third-party release. If the 3rdPty bit is set to 0, the reservation 

of the logical unit for the initiator which issued the RELEASE command is released. 
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COpy 18H· 

FUNCTION 

Copies data from a specified area ot the logical unit (medium) to another area ot the same 

logical unit. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (18H) 

1 Logical Unit Number I Reserved 

2 Parameter List length (MSB) 

3 Parameter List Length 

4 Parameter list Length (lSB) 

5 Rsrvd I ErsCntl I Reserved I Flag I Link 

EXPLANATION 

The COPY command provides a means to copy data from one area of the logical unit to 

another area of the same logical unit. The SMO-ES01 does not support copies to or from 

another SCSI device, nor third party copies. The parameter list length specifies the length in 

bytes ot the COPY parameter list that will be transferred in the DATA OUT phase. A parameter 

list length of 0 indicates that no data is transferred. This condition is not considered as an 

error. The COPY parameter list begins with a four-byte header that contains the COpy 

function code and priority. Following the header is zero, one, or more segment descriptor(s). 

In the SMO-E501 one segment consists of 16 bytes and a maximum of 256 segment 

descriptors are permitted, and the parameter list length has to be 0 or4+16-n (n=O, 1, .. ,256). 

An erase control (ErsCntl) bit'" of 0 causes the automatic erase operation before the writing of 

the data. An ErsCntl bit of 1 suppress the erase operation. When this option is used, the 

initiator has to erase the area where the write operation is to be done using ERASE command 

before this command . 

... This bit is a vendor unique-bit. 
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If the AWRE bit is set to 1, and the specified block is detected as defective during the write 

operation of this command (in this case, 10 error, tracking failure, or focus failure due to the 

medium defect), then the automatic write reallocation occurs. 

The format of the COPY parameter list is as follows: 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

COpy Header 

0 Copy Function Code (02H) I Priority (OOH) 

1 Reserved 

2 Reserved 

3 Reserved 

Segment Descriptor(s) 

0 
I 

15 
Segment Descriptor 0 

16 
I Segment Descriptor 1 

31 

I I 

A 
I Segment Descriptor n 
B 

A = 16 * n, B = 16 • n + 15 

The copy function code and the priority has to be 02H (COpy transfers among direct-access 

devices) and OOH respectively. The format for the segment descriptors is as follows: 
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Byte Bit 7 I Bit 6 I Bit 5 Bit 4 Bit 3 Bit 2 I Bit 1 I Bit 0 

0 Source Address DC Rsrvd Source LUN 

1 Destination Address Reserved Destination LUN 

2 Reserved 

3 Reserved 

4 Number of Blocks (MSB) 

5 Number of Blocks 

6 Number of Blocks 

7 Number of Blocks (lSB) 

8 Source Logical Block Address (MSB) 

9 Source Logical Block Address 

10 Source Logical Block Address 

11 Source Logical Block Address (LSB) 

12 Destination Logical Block Address (MSB) 

13 Destination logical Block Address 

14 Destination Loqical Block Address 

15 Destination Loqical Block Address (lSB) 

The source address and destination address fields specify the SCSI devices and the source 

lUN and destination lUN specify the logical units used for this segment of the COPY 

command. In the SMO-E501 the source address and destination address have to contain the 

same SCSI 10 of the target that receives the COpy command. The destination count(DC) bit 

of 1 directs the SCSI controller to use the number of blocks(byte 4 through 7) with the value 

of the destination logical unit. The DC bit of 0 directs the SCSI controller to use the number of 

blocks with the value of the source logical unit. 
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MODE SENSE 1AH 

FUNCTION 

Reads medium or drive unit parameters. 

COS 

Byte Bit 7 I Bit 6 ~. Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (1 AH) 

1 Logical Unit Number I PF I Reserved 

2 PC I Page Code 

3 Reserved 

4 Allocation Length 

5 Reserved I Rag 1 Unk 

EXPLANATION 

The MODE SENSE command provides a means for the initiator to read the medium or drive 

unit parameters. The allocation length field specifies the number of bytes that the initiator has 

allocated for the returned MODE SENSE data. An allocation length of 0 indicates that no 

MODE SENSE data has been transferred. This condition is not considered as an error. The 

SMO-E501 transfers allocation length bytes or all available MODE SENSE data, whichever is 

less. 

A page format (PF) bit of 1 indicates that the MODE SENSE data is transferred in the format 

specified by the page control (PC) field and the page code field of the CDB. The PC field 

defines the type of parameter values to be returned as follows. In case of a PF bit of 0, the PC 

and page code field have the same meaning as in case ofa PF bit of 1. 

bit 7 

o 
o 
1 

1 

bit 6 

o 
1 

o 
1 

Type of parameter Values 

Current Values 

Changeable Values 

Default Values 

Saved Values 

The page code field specifies which page or pages are to be returned. The page code 01 H, 
. -

02H and 20H are available for the SMO-E501. If 3FH is specified as a page code, all the pages 
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(01 H, 02H and 20H) are sent to the initiator. In case of the page code of 0, a/l the pages are 

sent to the initiator as same as with the page code of 3FH. If the Format Mode is 3 and Page 

Control (PC) field bits are 11 for Saved Values, only page code 20H can be used. 

The MODE SENSE data contains a four-byte header, followed by zero or more pages. 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Sense Data Length 

1 Medium Type (OOH) 

2 WP I Reserved 

3 Block Descriptor Length (DOH) 

Page(s) 

0 PS I Rsrvd I Page Code 

1 Page -Specific Parameter Length 

2 
I Page-Specific Parameters 
n 

The sense data length specifies the length in bytes of the following MODE SENSE data. The 

medium type field always returns 0 (default medium type). A write protected (WP) bit of 1 

indicates that the medium is write protected. A WP bit of 0 indicates that the medium is write 

enabled. The parameters saveable (PS) bits of each page header are set to 1 to indicate that 

the supported parameters can be saved to the medium by the SMO-ES01. Refer to the 

MODE SELECT command for detailed information about each page. 
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START/STOP UNIT 1BH 

FUNCTION 

Starts or stops rotating the medium, and/or ejects the medium from the drive unit. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 Bit 1 Bit 0 

0 Operation Gode (1 BH) 

1 Logical Unit Number I Reserved 

2 Reserved 

3 Reserved 

4 Reserved Eject Start 

5 Reserved Rag Link 

EXPLANATION 

This command is used to start or stop rotating the medium inside the drive unit, and/or to eject . 

the medium from the specified logical unit. A start bit of 1 requests the SMO-ES01 to start 

rotating the medium. A start bit of 0 requests the SMO-ES01 to sto'p rotating the medium. An 

eject bit· of 1 indicates that the medium is to be unloaded if the start bit is O. If both the eject 

bit and the start bit are set to 1, the START/STOP UNIT command returns the CHECK 

CONDITION status. 

• The specification of this bit is based on SGSI-2 draft. This bit is not defined in ANSI X3.131-19860r 
CCSRev48. 
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RECEIVE DIAGNOSTIC .. RESUL TS 1CH 

FUNCTION 

Requests analysis data to be sent to the initiator. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 1 Bit 0 

0 Operation Code (1CH) 

1 Logical Unit Number I Reserved 

2 Reserved 

3 Allocation Leng1h (MSS) 

4 Allocation Length (LSS) 

5 Reserved I Rag I Link 

EXPLANATION 

The RECEIVE DIAGNOSTIC RESULTS command requests analysis data be sent to the 

initiator after completion of a SEND DIAGNOSTIC command. The allocation length specifies 

the number of bytes that the initiator has allocated for returned diagnostic data. An allocation 

length of 0 indicates that no DIAGNOSTIC data· is to be transferred. This condition is not 

considered as an error. The SMO-ES01 transfers allocation length bytes or all available 

DIAGNOSTICS data (20 bytes). whichever is less. 

The DIAGNOSTIC data is returned in the following format: 

• This data is a vendor unique data. 
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Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 Bit 3 I Bit 2 1 Bit 1 I Bit 0 

0 Parameter Length (13H) 

1 Reserved 

2 Error Source Reserved 

3 Test 7 I Test 6 I Test 5 I Test 4 Test 3 1 Test 2 1 Test 1 I Test 0 

4 Internal Error Code fot Test 0 (MSB) 

5 Internal Error Code fot Test 0 (LSB) 

6 Internal Error Code fot Test 1 (MSB) 

7 Internal Error Code fot Test 1 (LSB) 

8 Internal Error Code fot Test 2 (MSB) 

9 Internal Error Code fot Test 2 (LSB) 

10 Internal Error Code fot Test 3 (MSB) 

11 Internal Error Code fot Test 3 (LSB) 

12 Internal Error Code fot Test 4 (MSB) 

13 Internal Error Code fot Test 4 (LSB) 

14 Internal Error Code fot Test 5 (MSB) 

15 Internal Error Code fot Test 5 (LSB) 

16 Internal Error Code fot Test 6 (MSB) 

17 Internal Error Code fot Test 6 (LSB) 

18 Internal Error Code fot Test 7 (MSB) 

19 Internal Error Code fot Test 7 (LSB) . 

The Error Source contains information about the failure source. Bit 0 to 7 of the byte 3 (Test 0 

to Test 7) contains each diagnostic result. A Test n (n=O, 1, . .7) of 1 indicates that a specified 

diagnostic test fails. A Test n of 0 indicates that it passes successfully. Bytes 4 to 15 contain 

each Internal Error Code from the specified logical unit that gives more detailed information 

about the failure. The Internal Error Code for Test 0 (byte 4) corresponds to the test result, 

Test O. 

The Error Source and Internal Error Code are explained in Appendix A. (Refer to Appendix A 

for detailS) 
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SEND DIAGNOSTIC 1Dt; 

FUNCTION 

Requests the SMO-E501 to pertorm diagnostic tests. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (1 DH) 

1 Logical Unit Number I Reserved I SelfTest I DevOfl I UnitOfL 

2 Reserved 

3 Parameter list Length (LSB) 

4 Parameter list Length (LSB) 

5 Reserved I Rag I Link 

EXPLANATION 

The SEND DIAGNOSTIC command requests the SMO-E501 to pertorm diagnostic tests on 

the SCSI controller block, on the drive block, or on both. This command should be followed 

by a RECEIVE DIAGNOSTIC RESULTS command, except when the selttest (SeltTest) bit is 

1. The parameter list length specifies the length in bytes of the SE~O DIAGNOSTIC 

parameter list'" that is transferred during the DATA OUT phase. A parameter list length of 0 

indicates that no data is transferred. This condition is not considered as an error. A logical unit 

off line (UnitOtl) bit of 1 enables write operations on user medium or operations that affect 

user visible medium positioning. A SCSI device off-line (DevOtl) bit of 1 enables diagnostic 

operations that adversely affect operations to the logical unit on the SMO';'E501. A SelfTest 

bit of 1 directs the SMO-E501 to complete its default self test. If the self test is requested, the 

parameter list length has to be set to O. If the self test successfully passes, the command is 

terminated with a GOOD status; othelWise, the command is terminated with a CHECK 

CONDITION status and, if extended sense is requested, the sense key will be set to 

HARDWARE ERROR. A SeltTest of 0 directs the SMO-E501 to pertorm a specified 

diagnostic test, then the parameter list length has to be set to 6. 

'" This parameter list is a vendor unique parameter list. 
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The default self test (SelfTest=1) in the SMO-E501 performs the following diagnostic 

Qperations sequentially: 

Step 

o 
1 

2 

3 

Description 

SCSI controller block Self Diagnostics 

Drive block Self Diagnostics 

Drive Functional Diagnostics 

Disk Access Diagnostics 

The function in each diagnostic operation is explained in the advanced diagnostics in detail. 

The advanced diagnostic test is invoked when the initiator sets the SelfTest bit to 0 and 

sends the SEND DIAGNOSTIC parameter list. The format of the SEND DIAGNOSTIC 

parameter list is as follows: 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Subcommand Code 

1 Reserved 

2 Loop Count 

3 Test 7 I Test 6 I Test 5 I Test 4 I Test 3 I Test 2 I Test 1 I Test 0 

4 Reserved 

5 Reserved 

The Subcommand Code is used for selecting a particular diagnostics. Effective 

subcommands are: 

Subcommand Code 

OOH 

01H 

02H 

03H 

Description 

SCSI controller block Self Diagnostics 

Drive block Self DiagnostiCs 

Drive Functional Diagnostics 

Disk Access Diagnostics 

The Loop Count contains the number of repetition times of the diagnostics. In case of Loop 

Count OOH, it means 256 repetitions. From Test 0 through Test 7, a bit of 1 direct the SMO­

E501 to skip the speCified test, a bit of 0 directs to perform the specified test. The meaning 

of Test n (n=O, 1, .. 7) is defined individually for each subcommand. 
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Subcommand OOH SCSI controller block Self _Diagnostics 

Test procedures in the SCSI controller block Self Diagnostics are: 

Step Description 

o ROM (ECP-X.XX) Test 

1 RAM Test 

2 HIC (Host Interface Controller) Chip Test 

3 BMM (Buffer Memory Manager) Chip Test 

4 DIC (Drive Interface Controller.) Chip Test 

5 ECC (ECC processor) Chip Test 

6 Buffer Memory Test 

7 Reserved 

Subcommand 01H Drive block Self Diagnostics 

Test procedures in the Drive block Self Diagnostics are: 

Step Description 

o Stop Spindle Test 

1 DeN (Drive Control block) Test 

2 ACN (Analog Control block) Test 

3 BCN (Bias magnet Control block) Test 

4 Reserved 

5 Reserved 

6 Reserved 

7 Reserved 

Subcommand 02H Drive Functional Diagnostics 

Test procedures in the Drive Functional Diagnostics are: 

Step Description 

0 Stop Spindle Test 

1 Start Spindle Test 

2 Select ROM Mode Test 

3 Select MO Mode Test 

4 High Order Seek Test 

5 Seek Test 

6 Magnet Erase Mode Test 

7 Magnet Wrile Mode Test 
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Subcomma-nd 03H Disk Access Diagnostics 

Test procedures in the Disk Access Diagnostics are: 

Step Description 

o Inner SFP Read Test 

Inner Manufacturer Zone Erase/Write/Read Test 

2 

3 

4 

5 

6 

7 

Reserved 

Reserved 

Reserved 

Reserved 

Reserved 

Reserved 
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PREVENT/ALLOW MEDIUM REMOVAL 1 EH. 

FUNCTION 

Prevents or allows removal of the medium in the logical unit. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 Bit 0 

0 Operation Code (1 EH) 

1 logical Unit Number I Reserved 

2 Reserved 

3 Reserved 

4 Reserved Prevent'" . 

5 Reserved I Flag Unk 

EXPLANATION 

The PREVENT/AllOW MEDIUM REMOVAL command requests that the SMO-E501 

enables or disables the removal of the medium in the drive unit. When the prevent bit is set 

to 0, this command allows removal of the medium. If the prevent bit is set to 1, it inhibits . 

removal of the medium. When medium removal is inhibited, the ejed button of the drive unit 

is disabled and a START/STOP UNIT command with its ejed bit set to 1 returns the CHECK 

CONDITION status. 

The prevention of medium removal condition terminates upon receipt of a PREVENT/ALLOW 
~ ~.., ..... 

MEDIUM REMOVAL command with the prevent bit set to 0, or by the receipt of a BUS 

DEVICE RESET message from any initiator or a RESET condition. 
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READ·: CAPACITY 25H 

FUNCTION 

Reads capacity of the medium. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 Bit 0 

0 Operation Code (25H) 

1 logical Unit Number I Reserved RelAdr 

2 Logical Block Address (MSB) -
3 Logical Block Address 

4 Logical Block Address 

5 Logical Block Address (LSa) -
6 Reserved 

7 Reserved 

8 Reserved PMI 

9 Reserved I Rag Unk 

EXPLANATION 

The READ CAPACITY command provides a means for the initiator to request information 

regarding the capacity of the logical unit. The last logical block address of the medium and the 

length of the logical block are returned. The partial medium indicator (PMI) bit has no effect on 

the returned data in the SMO-E501. When the PMI bit is set to 0, the logical block address in 

the COB must be set to O. When the PMI bit is set to 1, the logical block address in the COB 

does not need to be set to O. The capacity of the logical unit depends on the format mode 

and the sector size of the medium. 

The READ CAPACITY data format is as follows. 
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Byte Description 

0 logical Block Address (MSB) 

1 Logical Block Address 

2 Logical Block Address 

3 Logical Block Address (LSB) 

4 Block Length (MSB) 

5 Block Length 

6 Block Length 

7 Block length (LSB) 

The block length field contains the length of the specified block in bytes. 
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READ '. 28H 

FUNCTION 

Reads data from the specified logical block address. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 1 Bit 4 1 Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (28H) 

1 logical Unit Number I Reserved I RelAdr 

2 logical Block Address (MSB) 

3 logical Block Address 

4 logical Block Address 

5 logical Block Address (lSB) -
6 Reserved 

7 Transfer Length (MSBl 

8 Transfer Length (LSB) 

9 Reserved I Rag j link 

EXPLANATION 

The READ command requests the SMO-ES01 to read the data from the medium and then 

transfer the data to the initiator. The logical block address field specifies the logical block at 

which the read operation begins. The transfer length field specifies the number of 

contiguous logical blocks of data to be transferred .. A transfer length of 0 indicates that no 

logical blocks are transferred. This condition is not considered as an error. Any other value 

indicates the number of logical bloCks to be transferred. Unless the RC bit of the mode select 

parameters is set to 1, the data read from the medium is cQ,rrected by the ECC. 

The function of this command is exactly the same as that of the Group 0 READ command 

(08H). However, the transfer length can be specified in 16 bits, and the relative addressing is 

available for this command. 
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29H 

FUNCTION 

Executes erase operation from the specified logical block address. 

COB 

Byte Bit 7 I Bit 6 I Bit s r Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (29H) 

1 logical Unit Number I Reserved I RelAdr 

2 Logical Block Address (MSB) 

3 Logical Block Address 

-4 Logical Block Address ., 

S Logical Block Address (LSB) 

6 Reserved 

7 Block Length (MSB) 

8 Block Length (LSB) 

9 Reserved 1 Flag I Link 

EXPLANATION 

The ERASE command requests the SMO·E501 to execute erase operation. The logical 

block address field specifies the logical block at which the erase operation begins. The block 

length field specifies the number of contiguous logical blocks to be erased. A transfer length, 

. _ of 0 indicates that no logical blocks are erased. This condition is not considered as an error. 

Any other value indicates the number of logical blocks to be erased. 

If the AWRE bit is set to 1, and the specified block is deteCted as defective during the erase 

operation of this command (in this case, to error, tracking failure, or focus failure due to the 

medium defed), then the automatic reallocation occurs. 

This command is for the initiator which uses the write-type command with its erase control bit 

set to 1. The block length can be specified in 16 bits. and the relative addressing is available 

for this command . 

... This command is a vendor unique CX)mmand. 
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WRITE 2AH 

FUNCTION 

Writes data to the specified logical block address. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 1 Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (2AH) 

1 Logical Unit Number I Reserved I RelAdr 

2 Logical Block Address (MSB) 

3 Logical Block Address 

4 Logical Block Address 

5 Logical Block Address (LSB) -
6 Reserved 

7 Transfer Length (MSB) 

8 Transfer Length (LSB) 

9 Rsrvd I ErsCntl I Reserved I Rag I Unk 

EXPLANATION 

The WRITE command requests the SMO-E501 to write data to the medium. The logical block 

address field specifies the logical block at which the write operation begins. The transfer 

length field specifies the number of contiguous logical blocks of data to be transferred. A 

transfer length of 0 indicates that no logical blocks are transferred. This condition is not 

considered as an error. Any other value indicates the number of logical blocks to be 

transferred. When this command is performed. the SMO-E501 automatically adds the error 

correction code (ECC) to each logical block data and then.writes to the medium. 

Before the writing of the data. an erase control (ErsCntl) bit'" of 0 induces the automatic erase 

operation -- usually. this is the option used. An ErsCntl bit of 1 suppresses the erase 

operation. This option is for the application in which the fast writing speed is needed. When 

this option is used. the initiator has to erase the area where the write operation is to be done 

using ERASE command before the WRITE command is executed. 

• This bit is a vendor unique bit. 
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If the AWAE bit is set to 1. and the specified block is detected as defedive during the write 

9peration of this command (in this case. 10 error. tracking failure. or focus failure due to the 

medium defect). then the automatic write reallocation occurs. 

The function of this command is exactly the same as that of the Group 0 WAITE command 

(OAH). However, the transfer length can be specified in 16 bits, and the relative addressing is 

available for this command. 
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SEEK:: 2BH 

FUNCTION 

Moves the optical head to the physical track where the specified logical block exists. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (2BH) 

1 logical Unit Number I Reserved 

2 logical Block Address (MSB) 

3 logical Block Address .... -

4 logical Block Address 

5 logical Block Address (lSB) -
6 Reserved 

7 Reserved 

8 Reserved 

9 Reserved J Rag I link 

EXPLANATION 

The SEEK command requests the drive unit to move the optical head to the physical track 

where the specified logical block exists. This function is exactly the same as that of Group 0 

SEEK command (OSH). 
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WRITE AND VERIFY 2EH 

FUNCTION 

Writes data to the medium and then verifies the written data by checking the error correction 

code. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (2EH) 

1 logical Unit Number I Reserved I RelAdr 

2 logical Block Address (MSB) . 

3 Logical Block Address 

4 logical Block Address -
5 logical Block Address (lSB) 

6 Reserved 

7 Transfer length (MSB) 

8 Transfer length (lSB) .-

9 Rsrvd I ErsCntl I Reserved I Rag I Unk 

EXPLANATION 

The WRITE AND VERIFY command requests the SMO-ES01 to write data to the medium and 

then verify the written data by checking the error correction code (ECC). The logical block 

address field specifies the logical block at which the write operation begins. The transfer 

. length field specifies the number of contiguous logical blocks of data to be transferred. A· 

transfer length of 0 indicates that no logical blocks are transferred. This condition is not 

considered as an error. Any other value indicates the number of logical blocks to be 

transferred. During the write operation, the SMO-ES01 automatically adds the ECC to each. 

logical block data. Verification is performed by reading written data and checking the ECC. 

Before the writing of the data, an erase control (Erscnti) bit· of 0 induces the automatic erase 

operation --- usually, this is the option used. An ErsCntl bit of 1 suppress the erase operation • 

. This option is for the application in which the fast writing speed is needed.- When this option is 

used, the initiator has to erase the area where the write operation is to be done using ERASE 

command before the WRITE AND VERIFY command is executed. 

• This bit is a vendor unique bit. 
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If·the AWRE bit is set to 1, and the specified block is detected as defective during the write 

operation of this command (in this case, 10 error, tracking failure, or focus failure due to the 

medium defect), then the automatic write reallocation occurs. Furthermore, if the verify error is 

detected during its verification process, the SMO-E501 also reallocates the alternative block 

automatically. The verification error threshold is set about half of the error correction capability 

of the SMO-E501. 
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VERIFY 2FH 

FUNCTION 

Verifies the data starting from the specified logical block address by checking the error 

correction code. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 .1 Bit 1 I Bit 0 

0 Operation Code (2FH) 

1 Logical Unit Number I Reserved I RelAdr 

2 Logical Block Address (MSB) 

3 Logical Block Address 

4 .- Logical Block Address -
5 logical Block Address (LSB) 

6 Reserved 

7 Verification Length (MSB) 

8 Verification Length (LSB) 

9 Reserved I Rag I link 

EXPLANATION 

The VERIFY command requests the SMO-ES01 to verify the written data by checking the 

error correction code (ECC). The logical block address field specifies the logical block at 

which the verification begins. The verification length fIeld specifies the number of contiguous 

logical blocks of data to be verified. A verification length of 0 indicates that no logical blocks 

are verified. This.condition is not considered as an error.-Any other value indicates the 

number of logical blocks to be verified. 

The verification error threshold is set about half of the error correction capability of the SMO­

ES01. 
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READ -OEFECT DATA 37H 

FUNCTION 

Reads the medium defect information 

COB 

Byte Bit 7 I Bit 6 I· Bit 5 Bit 4 I Bit 3 1 Bit 2 1 Bit 1 I Bit 0 

0 Operation Code (37H) 

1 logical Unit Number Reserved 

2 Reserved PUst I GUst I Defect List Format 

3 Reserved 

4 Reserved 

5 Reserved -
6 Reserved 

7 Allocation Length (MSB) 

8 Allocation Length (LSB) 

9 Reserved 1 Flag I Link 

EXPLANATION 

The READ DEFECT DATA command requests that the SMO-E501 transfer the medium 

defect data to the initiator. The allocation length field specifies the number of bytes that the 

initiator has allocated for the returned READ DEFECT DATA. An allocation length of 0 

indicates that no READ DEFECT DATA is transferred. This condition is not considered as an 

error. The SMO-E501 transfers allocation length bytes or all available READ DEFECT DATA. 

whichever is less. 

A P list (PUst) bit of 1 requests the SMO-E501 to return a primary list of defects_ A G list 

(GUst) bit of 1 requests the SMO-E501 to return a grown list of defects. The defect list format 

field specifies the format of the defect list returned. This command returns the defect lists 

depending on the effective format mode of the medium, not depending the current format 

mode. If the effective format mode of the media is 0 or 1 , only the PUst can be available when 

it exists in the CDA. If the effective format mode of the medium is 2, the PUst corresponds to 

the defect list recorded in the CoA, and the GUst corresponds to the defect list recorded in 

the DTA. If the effective format mode is 3, the PUst corresponds to the defect list recorded in 

the POL, and the GUst corresponds the defect list recorded in the PDL+SDL. But only the 
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physical seClor format is available for the READ DEFECT DATA command. Available 

combination of the parameters are as follows: 

PUst GUst Defect List Format Description 

(bit 4) 

o 

(bit 3) 

o 
1 

All other codes 

(bit 2) 

1 

1 

(bit 1) 

o 
o 

(bit 0) 

1 

1 

P list is sent in physical format. 

G lists is sent in physical format. 

Reserved 

The READ DEFECT DATA contains a tour-byte header followed by zero or more defed 

descriptors. Refer to the FORMAT UNIT command for the description of the deted 

descriptor. The READ DEFECT OAT A header is as follows: 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 i Bit 0 

0 Reserved 

1 Reserved J PUst I GUst I Defect List Format 

2 Defect list Length (MSB) 

3 Defect list Length eLSB) 

The PUst. GUst and deted list fonnat field have the same meaning 'as that of COB. The 

defed list length specifies the total length in bytes of the defed descriptors that follow. 
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COpy AND VERIFY 3AH 

FUNCTION 

Copies data from a specified area of the logical unit to another area of the same logical unit and 

then verifies the written data by checking the error correction code. 

COB 

Byte Bit 7 1 Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (3AH) 

1 Logical Unit Number I Reserved 
"'.--

2 Reserved 

3 Parameter List Length (MSB) 

-4 Parameter List Length 

5 Parameter List Length (LSB) 

6 Reserved 

7 Reserved 

8 Reserved 

9 Rsrvd I ErsCntl I Reserved I Flag I Link 

EXPLANATION 

The COpy AND VERIFY command pertorms the same function as the COPY command, 

except that a verification ot the ?ata. writte~ ~() the destination logical unit is pertormed att.er the 
• ..... <, ...• 

data is written. The parameter list transferred to the SMO-ESOl is the same as for the COpy 

command. This parameter list contains the information to identify the logical units involved in 

the copy and the length of the copy. (See the description in the COpy command for 

additional information about the parameter list) 

If the AWRE bit is set to 1, and the specified block is detected as defective during the write 

operation of this command (in this case, 10 error, tracking failure, or focus failure due to the 

medium defect), then the automatic write reallocation occurs. Furthermore, if the verify error is 

detected during its verification process, the SMO-ES01 also reallocates the alternative block 

automatically. The verification error threshold is set about half of the error correction capability 

of the SMO-ES01. 
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WRITE BUFFER 38H . . 

FUNCTION 

Writes data to the data buffer of the SMO-ES01. 

COB 

Byte BIt 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 1 Bit 2 I Bit 1 I Bit 0 

0 Operation Code (3BH) 

1 logical Unit Number I Reserved I BCV 

2 Reserved 

3 Reserved 

4 Buffer Offset (MSB) 

5 Buffer Offset (LSB) -
6 Reserved 

7 Byte Transfer Length (MSB) 

S Byte Transfer Length (LSB) 

9 Reserved I Rag I Unk 

EXPLANATION 

Nonnally. this command is used in conjunction with the READ BUFFER command to test the 

data buffer memory of the SMO-E501 and the SCSI bus integrity. The transfer data consists 

of a four-byte header and the WRITE BUFFER data. Transfer data length is specified by the 

byte transfer length field. A byte transfer length of 0 indicates that no Write Buffer Header and 

no WRITE BUFFER data is transferred. This condition is not considered as an error. As 

maximum transfer data length is 65535 bytes, up to 65531 bytes of WRITE BUFFER data can 

be transferred. A buffer control valid (BCV) bit of 0 indicates that the WRITE BUFFER data is 

stored in the buffer memory starting from address.J. In this case, the buffer offset field must 

be set to O. When the BCV bit is set to 1, the buffer offset field indicates the starting address 

of the buffer memory where the WRITE BUFFER data is written. The SMO·E501 has the 

65536 bytes of buffer memory. If the written data exceeds address 65535, the exceeded 

data is written from address 0 continuously. The Write Buffer Header is as follows: 

82 SECTION 3: COMMANDS 



Bvte I Bit 7 
I 
I Bit 6 I Bit 5 i Bit 4 I Bit 3 \ Bit 2 I Bit 1 I Bit 0 

a Reservea 

1 Reserved 

2 Reserved 

3 Reserved 
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REA.D BUFFER 3CH 

FUNCTION 

Reads data form the data buffer of the SMO-E501. 

COB 

Byte Bit 7 I Bit 6 , Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (3CH) 

1 Logical Unit Number I Reserved I BCV 

2 Reserved 

3 Reserved 

4 Buffer Offset (MSB) 

5 Buffer Offset (LSB) -
6 Reserved 

7 Byte Transfer Length (MSB) 

8 Byte Transfer Length (LSB) 

9 Reserved I Flag I Link 

EXPLANATION 

Normally, this command is used in conjunction with the WRITE BUFFER command to test the 

data buffer memory of the SMO-E501 and the SCSI bus integrity_ The transfer data consists 

of a four-byte header and the READ BUFFER data. Transfer data length is specified by the 

byte transfer length field. A byte transfer length of 0 indicates that no Read Buffer Header 

and no READ BUFFER data is transferred. This condition is not considered as an error. As 

maximum transfer data length is 65535 bytes, up to 65531~bytes of READ BUFFER data can 

be transferred. A buffer control valid (BCV) bit of 0 indicates that the READ BUFFER data is 

read from the address 0 of the buffer memory. In this case, the buffer offset field must be set 

to O. When this bit is set to 1, the READ BUFFER data is read from the address specified by 

the byte offset field. The SMO-E501 has the 65536 bytes of buffer memory. If the address of 

the transfer data exceeds 65535, data is read from address 0 continuously_ The Read Buffer 

Header is as follows: 
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.-
Byte I Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 I Reservea 

1 I Reserved 

2 I Available Length (MSB) 

3 I Available Length (LSB) 

The available length field indicates the available READ BUFFER data length in bytes. The SMO-E501 

always returns 65531 for this. 
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READ LONG- 3~H 

FUNCTION 

Reads data from the specified logical block address with ECC data. 

cos 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0-

0 Operation Code (3EH) 

1 Logical Unit Number I Reserved I AelAdr 

2 Logical Block Address (MSB) 

3 Logical Block Address 
. 

4 Logical Block Address 

5 Logical Block Address (LSB) -
6 Reserved 

7 Transfer Length (MSB) 

8 Transfer Length (LSB) 

9 Reserved I Rag I Link 

EXPLANATION 

The READ LONG command requests the SMQ-E501 to read the data and error correction 

code (ECC) from the medium and transfer the data and ECC information to the initiator. The 

logical block address field specifies the logical block at which the read operation begins. The 

transfer length field specifies the number of contiguous logical blocks ot:data· and ECC 

information to be transferred. A transfer length of 0 indicates that no data is transferred. This 

condition is not considered as an error. Any other value indicates the number of logical blocks 

to be transferred. The READ LONG command does not correct the data with the ECC. When 

the logical block length is 1024 (512) bytes, the length of ECC information is 176·· (98) 

bytes 

• The definition of this command is different from that of CCS Rev 48 . 

•• This value includes the ECC, CRC and control bytes. 
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WRITE LONG- 3FH 

FUNCTION 

Writes data to the specified logical block address without using the EGG generation circuitry. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 1 Bit 3 I' Bit 2 I Bit 1 I Bit 0 

a Operation Code (3FH) 

1 Logical Unit Number I Reserved I RelAdt 

2 Logical Block Address (MSB) 

3 Logical Block Address 

4 Logical Block Address -
5 Logical Block Address (LSB) 

6 Reserved 

7 Transfer Length (MSB) 

8 Transfer Length (LSB) 

9 Rsrvd I ErsCntl I Reserved 1 Flag I Unk 

EXPLANATION 

The WRITE LONG command requests the SMO-E501 to write data onto the medium without 

using the EGG generating Circuitry of the SMO-ES01. The logical block address field 

specifies the logical block at which the write operation begins. The transfer length field 

specifies the number of contiguous logical blocks of data and EGC intormation to be 

transferred. A transfer length of 0 indicates that no data is transferred. This condition is not 

considered as an error. Any other value indicates the number of logical blocks of data and 

EGG information to be transferred. As the SMO-ES01 does not generate the EGG 

information, the initiator has to send the EGG information properly. When the logical block 

length is 1024·" (512) bytes, the length of EGG information is 176 (98) bytes. 

Before the writing of the data, an erase control (ErsGntl) bit··· of 0 causes the automatic 

erase operation - usually, this is the option used. An erase control bit ot 1 suppress the 

• The definition of this command is different from that of CCS Rev 48 • 

.. This value includes the ECC, CRC and control bytes . 

••• This bit is a vendor unique bit. 
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erase·operatlon. This option is for the application in which the fast writing speed is needed: 

When this option is used, the initiator has to erase the area where the write operation is to be 

done using the ERASE command before the WRITE LONG command is executed. 

It the AWRE bit is set to 1, and the specified block is detected as defective during the write 

operation of this command (in this case, 10 error, tracking failure, or focus failure due to the 

medium defect). then the automatic write reallocation occurs. 
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APPENDIX A INTERNAL ERROR CODE 
The Internal Error Code (lEG) which is returned by the RECEIVE DIAGNOSTIC RESULTS 

command consists ot 2 bytes (16 bits) and identities the failure in detail. In the Internal Error 

Code, there are three types of code depending on the specified diagnostic function. The 

meaning ot each code is as follows: 

SCSI controller block Self Diagnostics (Type 0) 

IEC Description 

0100H ROM (ECP) Test Failure 

0200H 

0300H 

0400H 

05XXH 

06XXH 

07XXH 

08XXH 

RAM Test Failure (pattern=FFH) 

RAM Test Failure (pattem=OOH) 

HIC (Host Interface Controller) Chip Test Failure 

BMM (Buffer Memory Manager) Chip Test Failure 

DIC ( Drive Interface Controller) Chip Test Failure 

ECC ( ECC Processor) Chip Test Failure 

Buffer Memory Test Failure 

Drive block Self Diagnostics (Type 1) 

lEe 

12XXH 

13XXH 

18XXH 

19XXH 

21XXH 

22XXH 

23XXH 

24XXH 

25XXH 

31XXH 

Description 

ROM (EDP)Test Failure 

RAM Test Failure 

lOP (VO Processor) Chip Failure 

MDA ( ModlDemod & Address decoder) Chip Failure 

Focus Servo Failure 

Tracking Servo Failure 

Slide Servo Failure 

Spindle Servo Failure 

ACN (Analog Control block) Voltage checking Failure 

BCN (Bias magnet Control block) Board Failure 

Drive Functional Diagnostics & Disk Access Diagnostics (Type 2) 

The Internal Error Code consists of three fields as follows: 

Bit 15-12 Error Source 

Bit 15 : Host 

Bit 14 : SCSI controller block 
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Bit 11-10 

Bit 9-0 

Error Code 

101H 

102H 

103H 

104H 

105H 

106H 

107H 

108H 

109H 

201H 

202H 

203H 

204H 

20SH 

206H 

207H 

208H 

209H 

20AH 

20BH 

20CH 

20FH 

300H 

301H 

302H 

303H 

304H 

Bit 13 : Drive Dlock 

Bit 12 : Media 

Error Level 

00 : Recovered Error 

01 : Recoverable Error 1 

10 : Recoverable Error 2 

11 : Unrecoverable Error 

Error Code 

Description 

ECC error more than 0 byte in any interleave 

ECG error more than 1 byte in any interleave 

ECG error more than 2 byte in any interleave 

ECG error more than 3 byte in any interleave 

ECG error more than 4 byte in any interleave 

EGG error more than 5 byte in any interleave 

ECG error more than 6 byte in any interleave 

EGG error more than 7 byte in any interleave 

EGG error more than 8 byte in any interleave 

Address not detected (no address) 

Address not detected «= 1) 

Address not detected «=2) 

Illegal interrupt occurred (wait for no lNl) 

Illegal interrupt occurred (wait for start INT) 

Illegal interrupt occurred (wait for end 1N1) 

Illegal interrupt occurred (wait for syndrome INT) 

Illegal time out (wait for nO.INT) 

Illegal time out 'ur.,nown INT state) 

Micro hung up (before end INT) 

Micro hung up (before syndrome INT) 

SEQSTOP not become 

Write protect error 

Write fault (ESDI) 

Interface fault. Write fault (ESDI) 

Seek fault 

Unimplemented command fault (ESDI) 

Invalid command fault (ESDI) 
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::;05H 

::;06H 

307H 

30SH 

309H 

30AH 

30SH 

30CH 

30DH 

30EH 

30FH 

310H 

311H 

312H 

313H 

314H 

315H 

316H 

317H 

31SH 

319H 

31AH 

31SH 

31CH 

31DH 

31EH 

31FH 

320H 

321H 

interiace iault (ESDI) 

Parity fault (ESDI) 

Coarse seek failure 

Focus failure, Coarse seek failure 

Not track following 

Not track following, Tracking failure 

Not track following, Focus failure 

Tracking failure 

Focus failure, Tracking failure 

Focus failure 

Focus failure, Not track following, Tracking failure 

Phase lock/Tracking failure 

Not on correct track 

Not track following, Spindle not at speed failure 

Not track following, Tracking failure, Spindle not at speed 

failure 

Not track following, Focus failure, Spindle not at speed 

failure 

Tracking failure, Spindle not at speed failure 

Focus failure, Tracking failure, Spindle not at speed failure 

. Focu,~ failure, Spindle not at speed failure 

Focus failure,·Not track following, Tracking failure, Spindle 

not at speed failure 

Spindle not at speed failure 

Spindle not at speed failure, Write was terminated 

Not track following, Tracking failure, Write was terminated 

Not track following, Trac~ing failure, Spindle not at speed 

failure, Write was terminated 

Tracking failure, Write was terminated 

Tracking failure, Spindle not at speed failure, Write was 

terminated 

Focus failure. Tracking failure, Spindle not at speed 

Focus failure. Tracking failure, Spindle not at speed 

failure. Write was terminated 

Focus failure, Not track following, Tracking failure, Spindle 

not at speed failure 
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322H 

323H 

324H 

325H 

326H 

327H 

328H 

329H 

32AH 

32BH 

32CH 

32DH 

32EH 

32FH 

330H 

331H 

332H 

333H 

334H 

335H 

336H 

337H 

338H 

339H 

33AH 

338H 

33CH 

380H 

381H 

382H 

383H 

384H 

385H 

386H 

387H 

Focus tallure. Not track following. Tracking Failure. Spindle 

not at speed failure. VJrite was terminated 

Load/Unload failure 

Sensor failure 

Drive block initialization failure 

Bias magnet failure 

Temperature alarm 1 

Focus over current failure 1 

Tracking over current failure 1 

Spindle motor stopping failure 

LD driver IL failure 

LD driver IL failure. LD erase power failure 

LD driver IL failure. LD erase power failure. LD read power 

failure 

PEP optical pickup positioning error 

PEP focus failure 

PEP searching gap time-out error 

PEP data capturing time-out error 

PEP Syncing data error 

PEP unexpected gap/EOD error· 

PEP decoded byte count error 

PEP CRC error 

Temperature alarm 2 

Focus over current failure 2 

Tracking over current Failure 2 

LO erase power failure 

LD read power failure 

No active media present 

Media type not supported 

ReqlAck handshake time-out error 0 (ESDI) 

ReqlAck handshake time-out error 1 (ESDI) 

ReqlAck handshake time-out error 2 (ESDI) 

ReqlAck handshake time-out error 3 (ESDI) 

Parity error on CONFIGISTSTUS DATA-{ESDI) 

Drive not Selected on 

Multiple drives selected 

Drive not selected off 

92 APPENDIX A: INTERNAL ERROR CODE 



J3SH 

J39H 

38AH 

388H 

38CH 

38DH 

38EH 

38FH 

390H 

391H 

392H 

393H 

::::rive not reaav 

Command complete negated belore senaing 

command (ESDI) 

Command compiete time-out error (ESDI) 

Command complete not negated after sending command 

(ESDI) 

Attention after command execution cannot recover (ESDI) 

Attention before command execution cannot recover (ESDI) 

Invalid status bit in optical standard status 

Search error in optical disk standard status 

Invalid status bit in optical device status 

Search error in optical device status 

No error status available 

Search error in optical disk extended status 
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SECTION 1 INTRODUCTION 
'. 

This document descnoes how the SONY Magneto Optical Disk Drive SMO-E501 manages 

the disk logically. The following topics are included in this document. 

Fonnat modes 

Defect management strategies 

Logical fonnat of the disk 

SCSI commands for disk management 

For the complete SCSI specification of the SMO-ES01. refer to the SMO-E501 SCSI 

Specification. 

Throughout this document. the sector number and the byte offset of the sector is that of 

1 024 bytes/sector medium. The value at the 512 bytes/sector medium is written inside 

parentheses "( r right after the value of 1024 bytes/sector medium. 
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SECTION 2 FORMAT MODE 
The SMO-E50' supports two types at detect management schemes: these are: 

-ISO standard defect management scheme tor 130mm Rewritable Optical Disks 

-Sony unique defect management 

In order to manage the different defect management schemes. there are 4 disk-managing 

modes: Format Mode 0, 1, 2 and 3. Format Mode is one of the MODE SELECT/SENSE 

parameters specifying how the SMO-ES01 manages the medium. Format Mode 0, 1, and 2 

are modes used with the Sony unique defect management, and they may be useful for 

evaluating the drive unit or medium. Format Mode 3 is a mode which supports the ISO defect 

management, and is the default Format Mode of the SMO-ES01. By selecting Format Mode 3, 
the host system can gain true compatibility, including defed management, toward the 

Magneto-Optical Disks that meet the 130mm Rewritable Optical Disk standard. 

The SMO-ES01 preserves the format mode information as MODE SELECT/SENSE 

parameters (Page 20H) in the internal RAM area. Normally, the format mode information is 

retrieved from the medium when it is spun up. If the information cannot be retrieved from the 

ODS (Disk Definition Structure) of the ISO scheme or the CDA (Control Data Area) of the Sony 

unique scheme, the previous format mode information is adopted as the current Format Mode 

information. Since this information is part of the MODE SELECT/SENSE parameters, it can 

be changed by the MODE SELECT command and examined by the MODE SENSE 

command. 

It the a.ment Format Mode stored in the RAM of the SMO-ES01 differs from the saved Format 

r.1ode (of the medium), the SMO-E501 behaves as follows: 
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current Formal I saved Format I oehavior 01 the . 
tAoae I \"ode SMO-E501 

0 0 Format Mode 0 
a 1 Format Mode 0 
0 2 Format Mode 0 
a 3 Format Mode 0 
a 4-255 Format Mode 0 
0 \ none Format Mode 0 
1 0 Format Mode 1 
1 1 Format Mode 1 
1 2 Format Mode 1 
1 3 Format Mode 1 
1 4-255 Format Mode 1 
1 none invalid 
2 0 invalid 
2 1 invalid 
2 2 Format Mode 2 (The Size of User Band and 

the Size of Spare Band have to be equal. The 
Type field have to be O. Otherwise, the 
combination is invalid,) 

2 3 invalid 
2 4-255 invalid 
2 none invalid -
3 0 invalid 
3 1 invalid 
3 2 invalid 
3 3 Format Mode 3 (The size ot User Band and 

the Size of Spare Band have to be equal. The 
Type field have to be O. Otherwise, the 
combination is invalid.) 

3 4-255 invalid 
3 none invalid 

rnone" means that the Format Information Sector which has the proper Sector Identifier 

cannot be retrieved.} 

In case of invalid combination of Format Modes, CHECK CONDITION status ("MEDIUM 

ERROR/Medium Format Corrupted") is returned when the medium-access command (e.g. 

READ, WRITE, SEEK etc.) is issued to the SMO-E501. 

2.1 Sony Unique Defect Management 

There are 3 disk-managing modes in the Sony unique defect management scheme: Format 

Mode 0, 1, and 2. To identify the Sony unique defect management, there are 2 COAs in track 

o and 2 COAs in track 18749. The COA may include the format information, mode information, 

and defect information, which will be retrieved after loading and used to specify the 

operational mode of the SMO-ES01. Only in Format Mode 2, tracks from 2 to 3 are used for 

the OTA (Defect Table Area) where the detect lists are recorded. 

2.1.1 Format Mode 0 (Sony Unique Mode) 
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For mat Mode 0 is a Sony Unique moae that does not perform defect manaClement. In Format 

Mode O. the initiator can read or write any seClor of the medium (track -8 througn 18843) 

directly using the SCSI read or write commands (Fig. 2.1). 

Track -8 
o 
1 

2 

3 

4 

18748 

18749 

18750 

18843 

Sector 
o 

Control Data Area 0 Control Data Area 1 

Reserved 

Reserved:::" 

c:==J accessible area 

Fig. 2.1 Format Mode 0 

Sector 
1 '31301 

The translation of the physical address to the logical block address (of the SCSI) is calculated with the 

following formula: 

logical block address = (physical track address· 4) x (number of sectors per track) 

+ (physical sector address) 

The logical block address 0 is assigned to the physical track 4 sector O. and the initiator can 

access from track -8 to track 18843. To gain access of tracks from·8 to 3, the group 1 

medium-access commands can be used with a negative logical block address. This scheme is 

mainly adopted in order to prevent accidental access of the control track area including the 

COA and DT A which include vital information. Format Mode 0 is a mode used for evaluating 

and testing the medium, drive, and SCSI controller effectively, because the initiator can 

access the whole area in the medium without alternation. Thus the initiator is able to obtain 

the raw characteristics of the medium and drive through SCSI. 
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2.1.2. Format Mode 1 (Sony Unique Mode) 

In Format Mode 1, the initiator can directly read or wnte from/to any sector ot the medium 

except the eDA and Reserved Area. In other words, the Detect Table and User Areas are 

accessible (Fig. 2.2). 

Track 0 

1 

2 

3 

4 

18748 

18749 

18750 

Sector 
o 

Control Data Area 0 Control Data Area 1 

Reserved 

Reserved 

[==:J accessible area 

Fig. 2.2 Format Mode 1 

Sector 
16(30} 

The formula translating the physical address to the logical block address is illustrated below 

(same as in Format Mode 0): 

logical block address = (physical track address - 4) x (number of sectors per track) 

+ (physical sector address) 
........ -"~" 

Using this mode, the initiator can access the DT A. Logical block address 0 is assigned to the 

physical track 4 sector 0, and the initiator can access from track 2 to track 18748. In order to 

gain access to tracks from 2 to 3 (OTA), the group 1 mediu.m-access commands can be used 

with a negative logical block address. This mode may be utilized if the host system is required 

to manage the defective sectors by itself. 

2.1.3 Format Mode 2 (Sony Unique Mode) 

In Format Mode 2, the defective sectors are either reallocated automatically or via the SCSI 

commands from the initiator, by using the Sony unique defect management scheme. There 

are 2 basic algorithms in the Sony unique scheme. These are; "Sector Skipping Algorithm" 

and "Sand Sparing Algorithm" (Refer to Section 3 for details). The medium is divided as: 
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-:-raCK 0 

1 

2 

3 

18748 

18749 

18750 

Sec:or Sactor 
. S!30) 

C:ontrOI Data Area 0 I Control Data Area 1 1 
Reserved 

Defect Table Area 

Lower Spare Band 
~-------------~---------------

User Band 

-----------------------------
Upper Spare Band ------------------------------

Skipping Area (up to 1024) 

Control Data Area 2 I Control Data Area 3 1 
Reserved 

c=J accessible area 

Fig. 2.3 Format Mode 2 

In Fig. 2.3. there is one band in the medium. The formula utilized to translate the physical 

address to the logical block address is illustrated below: 

logical block address = (physical track address - 4) x (number of sectors per track) 

+ (physical sector address) 

- «band number - 1) x 2 + 1)x (size of spare band) 

- (total number ot detective sectors skipped until the physical address) 

band number = 1,2 •.. , N (N: number of bands) 

Tracks from 2 to 3 are used for the DT A (Defect Table Area) which may include the SOT 

(Skipping Defect Table) and BST (Band Sparing Table). The SOT is used to store the defect 

list detected during the FORMAT UNIT command which may perform certification of the 

medium. and is used for the "Sector Skipping Algorithm". The BST is used to store the 

detect list detected after the FORMAT UNIT command. and is used for the "Band Sparing 

Algorithm". Tracks from 4 to 18748 are allocated for user and spare areas which may be 

divided into the user bands. spare bands. and skipping area ('024 sectors are reserved at the 

outer area of the disk). The size of the user and spare bands shall be specified by the initiator, 

using the MODE SELECT command. It the FORMAT UNIT command is issued after the 

MODE SELECT command. those parameters will be saved into the mode information sector 

in the CDA. The spare band includes alternative sectors which are detected after the 

formatting process of the SMO-ESO, either in the event the WRITE AND VERIFY command 

and write-type command are used ("Band Sparing Algorithm"), or reassigned by the 

REASSIGN BLOCK command from the initiator. 

The detailed defect management algorithm and logical structure of the disk are described in 
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the neX1 section. 

2.2 ISO Standard Defect Management 

The SMO-ES01 supports a disk-managing modes which complies with the ISO standard 

defect management scheme: Format Mode 3. To identity the ISO standard detect 

management. there are 3 definition tracks at the inner diameter and 3 at the outer diameter. 

2_2.1 Format Mode 3 (ISO Standard Mode) 

In Format Mode 3. the defective sectors are either reallocated automatically or via the SCSI 

commands from the initiator by using the ISO standard defect management scheme. The 

basic algorithms in the ISO standard scheme are identical to the Sony unique ones. 

Therefore this scheme is managed by "Sector Slipping Algorithm" and "Linear Replacement 

Algorithm" (Refer to Section 3 for details). The medium is divided as: 

Track 0 
1 

2 
3 

18747 

18748 

18749 

18750 

Sector 
o 

POL+SOL 

Sector 

8(15) 

PDL+sDL 

Sector 
16(30) 

___________ §~~~B~~~ __________ _ 

Slipping Area (up to 2048) 

POL+SOL 

POl+SOL 

c:::J accessible area 

Fig. 2.4 Format Mode 3 

In Rg. 2.4. there is one band in the medium. The formula translating the physical address to 

the logical block address is as follows: 

logical block address = (physical track address - 3) x (number of sectors per track) 

+ (physical sector address) 

- (band number - 1) x (size of spare band) 

- (total number ot defective sectors skipped untit the physical address) 

band number = 1. 2, .. , N (N: number of bands) 
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Definition tracKS contain the ODS. POL (Primary Defect List). ana SOL (Seconaary Defect 

List). The ODS defines the defect allocation algorithm and the way the user and spare areas 

are divided into data blocks and spare blocks. The POL may include the aefect list detected 

during the FORMAT UNIT command which may periorm certification of the medium, and is 

used for the "Sector Slipping Algorithm". The SOL is used to store the detect list detected 

after the FORMAT UNIT command, and is used for the "Linear Replacement Algorithm". 

Tracks from 3 to 18747 are allocated as user and spare areas which may be divided into user 

bands, spare bands, and slipping area (2048 sectors are reserved at the outer area of the 

disk). The size of user band and the size of spare band shall be specified by the initiator using 

the MODE SELECT command, If the FORMAT UNIT command is issued after the MODE 

SELECT command, these parameters will be saved into the DOS, The spare band includes 

alternative sectors which are detected by the automatic reallocation process of the SMO­

E501 either in the event the WRITE AND VERIFY command and write-type command are 

used ("Linear Replacement Algorithm"), or reassigned by the REASSIGN BLOCK command 

trom the initiator. 

The detailed defect management algorithm and logical structure of the disk are described in 

the next section. 
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SECTION 3 DEFECT MANAGEMENT 
STRATEGIES 
Format Mode 2 and 3 are managed by identical algorithms which replace by reallocation a 

defective sector with an alternate sector. 

These are: 

Format Mode 2 "Sector Skipping Algorithm", "Band Sparing Algorithm" 

Format Mode 3 "Sector Slipping Algorithm", "Linear Replacement 

Algorithm" 

The "Sector Skipping Algorithm" is identical with the "Sector Slipping Algorithm". The "Sand 

Sparing Algorithm" is identical with the "Linear Replacement Algorithm". 

Throughout this section. these algorithms refer to Format Mode 3. In Format Mode 2. the 

description is placed inside the parentheses "[ ]" right after the description 01 Format Mode 3. 

The "Sector Slipping Algorithm" ["Sector Skipping Algorithm"1 is utilized for defective sectors 

which have been known before or detected during the formatting process. The "Linear 

Replacement Algorithm" {"Sand Sparing Algorithm"1 is applied for the defective sectors which 

have been detected atter the formatting process. The defective sector information is stored 

into specific areas of the disk which are called the POL (primary Defect List) [SOT (Skipping 

Defect Table)]and SOL (Secondary Defect List) [SST (Band Sparing Table)). If a medium is 

loaded into the drive unit. the SMQ-ES01 reads the ODS, POL, and SOL [eOA SOT, and SST] 

after spinning up the medium. and keeps the information in the internal RAM area When the 

initiator issues the disk access command (SEEK. ERASE. WRITE. READ etc.), the SMO­

.E;:;5QJ trans!a,tes the logical block address to the intermediate address applying the "Linear 

Replacement Algorithm" ("Sand Sparing Algorithm"), and translates the intermediate address 

to the physical address applying the "Sector Slipping Algorithm" {"Sector Skipping 

Algorithm"}. Actually, in order to reduce the processing time, both algorithms are applied at 

the same time in the SMO-ES01. 

3_1 Sector Slipping Algorithm (Sector Skipping Algorithm] 

Through this algorithm, defective sectors which have been known before the FORMAT UNIT 

command or detected during the certification process of the FORMAT UNIT command are 

listed as defective. and thereafter are not used 10r reading or writing the data (by skipping 

referenced sectors). As the defective sectors are encountered. the a9dress of the defective 

sector is logged into the POL [SOT] in the form of a physical address and the next good sector 

becomes its reptacement for the defective sector. Each time this happens. the user data..area 
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slips one sector toward the end of the medium. An examote of this atgonthm IS illustrated in 

Fig. 3.1. 

Intermediate 
address 

o 

2 

x 
3 

4 

5 

6 

X 

7 

3 

! 

Defective Sector 

Defective Sector 

Physical 
address 

Track 4 Sector 0 

Track 4 Sector 1 

Track 4 Sector 2 

Track 4 Sector 3 

Track 4 Sector 4 

Track 4 Sector 5 

.' Track 4 Sector 6 

Track 4 Sector 7 

Track 4 Sector 8-

Track 4 Sector 9 

Track 4 Sector 10 

Fig, 3.1 Sector Slipping Argorithm [Sector Skipping Argorithm] 

As illustrated in Fig. 3.1. the SMO-E501 adopts the intermediate address space which 

excludes all defective sectors slipped by the NSector Slipping Algor:ithmN ["Sector Skipping 

Algorithm-]. Any good sector can be accessed uniquely using this intermediate address. 

The advantage of the NSector Slipping Algorithm- ["Sector Skipping AlgorithmN] is that the 

overhead (the seeking or rotational latency etc.r needed for the alternation of a defective 

sector is smaller than the one in other methods and the translation formula between the 

intermediate address space and physical address space is simple enough thus allowing faster 

calculate. 

3.2 Linear Replacement Algorithm [Band Sparing Algorithm] 

Trough this algorithm. the defective sectors detected during the write operation are 

reallocated into the spare areas which are located at each data band. The intermediate 

address space which excludes defective sectors listed in the POL [SOT] can be divided into 

several bands'" of the same size as shown in Rg. 3.2. Each band consists ot a user and a 

spare band. located at the end of the user band [a user. a lower spare band. and an upper 

spare band). Unless any reallocation is performed atter the formatting. the-logical block 

addresses are always allocated to the user bands. When a defective sector is detected during 

the write operation by the SMO-ES01. that defective sector is reallocated automatically into 

... These are identical to groups described in the ISO document 
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the sp'are band within the same bane, if there are no spare sectors lett within the same balia. 

then all remaining defective sectors are reallocated into the spare band of the nearest band. 

This method is called as the "Linear Replacement Algorithm" rBand Sparing Algorithm"]. The 

reallocation is performed either when the REASSIGN BLOCKS command is executed or 

when the automatic write reallocation routine is invoked during the write operation, which 

failed due to medium defects (in this case, mode select parameters page 01 H AWRE bit have 

to be set). In the later case, the automatic write reallocation occurs when the recoverable 

hardware error closely related to the medium defect (for example, the tracking failure or torus 

failure) is detected or the data error exceeds the specified criteria duting the WRITE AND 

VERIFY command. The information of the reallocation is stored in the SOL [BS11 in the torm 

of the physical address (intermediate address) of the defective sector and the physical 

address:~!1~~ the bad sector is reallocated to. As the reallocation is handled in this manner, 

there is no restriction to the number of reallocations except that the number of the detective 

sectors have to be less than or equal to 2048 . 

Band 0 
---

Band 1 

Band 2 

Band 3 

... Unused 

__ - r---------, ---

. . . . 

User Band 

• Spare Band 
.~------------~ 

Fig. 3.2 Structure of Bands, Linear Replacement Algorithm 

The size of the user and spare bands wt:.ch are Type a oarameters can be specified by the 

MODE SELECT command, and the information is stored into the ODS [Format Information 

Sector of the COAl duting the FORMAT UNIT command. It is also possible to specify the band 

structure of the medium using the number of bands and the size of spare band which are 

Type 1 parameters, too. When band structure is specified with Type 1 parameters, these 

parameters are transformed to Type 0 parameters and then saved to ODS (COA) during the 

formatting process. 

When there are fewer bands in a disk, the average distance from the user band to the SP!lring 

band becomes longer. so time needed to reach the reallocated sector may increase due to 
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'. 
the longer seeK time. \'/hen there are many banos in a oisk, although sucn seeK time may 

decrease due to the small band size. the frequency oi jumping the spare band at the band 

boundary may increase. Therefore the number of bands should be set to an appropriate 

value lor a speciiic application. 

The size of the user and spare bands have to meet the following conditions: 

Format Mode 2 
1024 bytes/sector I 512 bytes/sector 

size of user band ~ 8 size of user band ~ 16 

7FFFH ~ size of spare band ~ 1 7FFFH ~ size of spare band ~ 1 

Format Mode 3 
1024 bytes/sector 512 bytes/sector 

size at user band ~ 9 size of user band ~ 1 7 

7FFFH ~ size of spare band ~ 1 7FFFH ~ size of spare band ~ 1 -

3.3 Logical Block Address and Physical Address 

The translations of the logical block address to the physical address in Format Mode 2 and 3 

are shown in Fig, 3.3 and Fig. 3.4 respectively. In these exa~ples. there are three bands. 

four defective sectors which are handled by the "Sector Slipping Algorithm" ["Sector 

Skipping Algorithm"]. and one defective sector which is handled by the "Linear Replacement 

Algorithm" ["Sand Sparing Algorithm"]. 

The size of logical block address area is decided by the size of the user band and spare bands 

as tollows: 

Format Mode 2 

size of logical block address area (sectors) 

number of bands 

Format Mode 3 

= (number of bands) x (size of user band) 

= integer«(18751 - 6) x (number of sectors per track) -1024) 

I «size of spare band) x 2 + (size of user band))) 

size of logical block address area (sectors) 

number at bands 

= (number of bands) x (size of user band) 

= integer «(18751 - 6) x (number of sectors per track) - 2048) 

I «size of spare band) x 1 + (size of user band))) 
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. . . 
LSB: Lower Spare Band 
USB: ~pper Spare Band 
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UB2 

USB2 

LSB3 

UB3 

USB3 
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-- .. 
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./ -----
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.... I; 

.. .. II: 

- -­~ ~ -

LSB2 

:----
------

---.. -

---- --

Physical Address 

1",', , , . '4~' '~ .. ~ 
"',:., ... ,1 O?O ..... , ... ,."", 

is S S S S S S S S , Sector~reassigned by the Band Sparing Argorithm 

IS S S S S S S S S 1 Defedive sector detected by the Band Sparing Argorithm 

U1ZllZZUIZZZUU' Defective sector deteded by the Sector Skipping Argorithm 
t;,),),««<,~ Skipping area (1024 sectors) 

f Unused area 

Fig. 3.3 An example of address allocation in Format Mode 2 
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Logical Block Address Intermeaiate Address Physical Address 

r--------,,- - - - - - -
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- - - - - - -------, Track 3 
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S81 
. - -•• ---.~s:::::s:::s;:::s::::s::~ 

- - - 1"""'" 

1-------1. 
--. - - - - - - ~:::s::=:::::::::::::=1 - --1-

4>, UB2 

'--------" . . 

S8 : Spare 8and 

U8 : User 8and 
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(\\\$\\\$$1 

fl?22?IZZZ2??IIZ?lb 

r, ',. '" ',. '".. ' .... " " ',1 
,.; .. 

. , . , , ' 

. . 

", 110 ... 

. . 
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. . 

J 

. 

S82 

U83 

S83 

'":':." ....... --- ---
1"«'2044."'< Track 18747 

Sector reassigned by the Unear Replacement Argorithm 
sector 16 (30) 

Defective sector detected by the Unear Replacement Argorithm 

Detective sector detected by the Sector Slipping Argorithm 

Slipping Area (2048 sectors) 

Unused area 

Fig. 3.4 An example of address allocation in Format Mode 3 
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SECTION 4 LOGICAL STRUCTURE OF THE. 
DISK 
4.1 Sony Unique Defect r\l1anagement 

4.1.1 Overview 

The MO disk is divided into several distinct areas. These areas are used to define the defect 

management scheme being used, to store the defect information, and to store the user area. 

In case of Format Mode 0, 1. and 2, The disk surface is assigned logically as shown below: 

1024 bytes/sector format 

Phvsical Track/Sector Contents 
0/0 to 017 Control Data Area (CDA)O 
0/8 to 0115 Control Data Area (CDA) 1 

0/16 to 1/16 Reserved 
"210- to 2/7 Defect Table Area (Skipping Detect Table 0) 
218 to 2115 Defect Table Area (Skipping Defect Table 1) 

2/16 Defect Table Area (Reserved) 
3/0 to 3/7 Defect Table Area (Band Sparing lable 0) 
3/8 to 3/15 Defect Table Area (Band Sparing Table 1) 

3/16 Defect Table Area (Reserved) 
4/0 to 18748/16 User Area 

18749/0 to 18749/7 Control Data Area (CDA )2 
18749/8 to 18749/15 Control Data Area (CDA) 3 

18749/16 to 18750/16 Reserved 

512 bytes/sector format 

Physical Track/Sector Contents 
0/0 to 0/14 Control Data Area (COA )0 

0115 to 0/29 Control Data Area (CDA) 1 
0/30 to 1/30 Reserved 

2/0 to 2/14 Defect Table Area (Skipping Defect Table 0) 
2/15 to 2/29 Defect Table Area (Skipping Defect Table 1) 

- 2/30 Defect Table Area (Reserved) , 
-~~-310 to -- 3/14 Defect Table Area (Band Sparing Table 0) 

3/15 to 3/29 Defect Table Area (Band Sparing Table 1) 
130 Defect Table Area (Reserved) 

4/0 to 18748/30 User Area 
18749/0 to 18749/14 Control Data AreC3: (CDA )2 

18749/15 to 18749/29 Control Data Area (CDA) 3 
18749/30 to 18750/30 Reserved 

4.1.2 Control Data Area 

User Area format information. SCSI controller control mode information and information of 

defective sectors detected at the time of disk shipping. etc. are recorded in the Control Data 

Area (CDA). This takes up one track each both at the inner and outer circumferences. and 

each track is divided into two sections. so that the same information is recorded in opposite 

side seen from the center of the disk. in order to keep high data integrity. If one of the fO";!r 
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sectors which have the same sec:or oriset at the CDA can be read, the Intormalion at the COA 

is retrieved properly. Each COA consists at the following seClors. 

Sector offset Contents 
o (0) Format Information Sector 
1 (1) Mode Information Sector 

2-7 (2-14) Defect Information Sector or Unused Sector 

Each sector of the CDA has the sector identification which indicates which of the four types of 

sectors it is. The format is as shown below. 

Byte Contents 
OH-9H (OH-9H) Sector Identifier 

AH-3FFH (AH-l FFH) Information dependent on Sector Identifier 
. 

The same value is written in bytes 0 to 9 for sector identification. The values are shown below. 

Sector Identifier Contents 
OH Unused Sector 
1H Format Information Sector 
2H Mode Information Sector 
3H Defect Information Sector 

4H-FFH Reserved 

4.1_2.1 Unused Sector 

Unused Sector indicates that there is no valid information in this sector. The format of the 

sedor is shown below. 

Byte Contents 
OH-9H (OH-9H) Sector Identifier (OOH. OOH, ... OOH) 

AH-3FFH (AH-1FFH) Reserved (OOH. OOH, ... OOH) 

4.1.2_2 Format Information Sector 

The Format Information Sector is used to store the Format Mode and Format Mode 

dependent information. The contents of this sector. for each Format Mode is shown as 

below. When the SMO-ES01 spins up the disk, it reads this sector and set the values to the 

current MODE SELECT/SENSE parameters and other internal variables. 

Format Mode 0 

Byte Contents 
OH-9H (OH-9H) Sector Identifier (01 H. 01 H, .. _ 01 H) 

'AH(AH) Format Mode (OOH) 
BH-3FFH JBH-1FFH) Reserved (OOH. OOH .... OOH) 
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rarmal Mode 1 

.. r-----~------------------~~ __ ~----------~ 
3vle Contents 

OH-9H (OH-9H) I Sector Idenlltier (01 H. 01 H .... 01 H) 
AH IAH) I Fermat rv10de (01H) 

BH-3FFH iBH~1 FFH) Reserved (OOH. ~OH .... OOH) 

Format Mode 2 

Bvte Contents 
OH-9H (OH-9H) Sector Identifier (01H, 01H, ... 01H) 

AH (AH) Format Mode (02H) 
BH (BH) Type (OOH) 

CH-FH (CH-FH) Size at User Band (MSB first) 
10H-11H (10H-11H) Size at Spare Band (MSB first) 

12H-3FFH (12H-1 FFH) Reserved (DOH. DOH. '" OOH) 

, ~£' '~~-;-!,,1 

4.1.2.3 Mode Information Sector 

Pages 01H and 02H of the Mode Select Parameters are stored in this sector. When the 

MODE SELECT command is issued with its SP bit set, the values ot the Page 01H and Page 

02H is saved here. This value can be read from the initiator by sending the MODE SENSE 

command with its PF bit set and PC field set to 3H. When the SMO-ES01 spins up the disk, it 

tries to read this sector after reading the Format Information Sector successfully. If valid 

information is retrieved from the medium, the SMO-ES01 sets the values to the current MODE 

SELECT/SENSE parameters. The format of this sector is as follows: 

Bvte Contents 
OH-9H (OH-9H) Sector Identifier (02H, 02H, .. , 02H) 

AH (AH) Data Length (17H) 
BH (BH) Medium Type (OOH) 
Ctl (CH) Reserv.ed (OOH) 
OH (OH) Block Descriptor Length (OOH) 
EH (EH) Page Code (01 H) 
FH (FH) Page Specific Parameter Length (06H) 

10H (10H) Error Recovery Flags 
11 H (11 H) Retry Count 

12H-15H (12H-1SH) Reserved (OOH, OOH, OOH, OOH) 
16H (16H) Page Code (02H) 
17H (17H) Page Specific Parameter Length (OAH) 
18H (18H) Buffer Full Ratio· 
19H (19H) Buffer Empty Ratio 

1AH-21H (1AH-21H) Reserved (OOH; OOH, ... OOH) 
22H-3FFH (22H-1FFH) Reserved (OOH, OOH, ... DOH) 

4.1.2.4 Defect Information Sector 

This sector is used to store the Primary defect list (P List) at the medium. Usually, information 

at this sector is written by the media manufacturer and will not be changed for the medium's 

lifetime. When the FORMAT UNIT command is issued with its MkCDA and MkPlst both set to 
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one. a Primary defect list is made and is written 1:0:0 the meaium. 'Nhen the FORMAT UNIT 

command is issued with its MkCDA bit set to one and MkPlst brt clear to zero, ailihe Defect 

Information Sectors are deleted and Unused Sectors are written to this area. It the MkCDA bit 

is dear to zero. the FORMAT UNIT command does not change the Defect Information 

Sectors. 

Bvte Contents 
OH-9H (OH-SH) Sector IdentIfier (03H. 03H •... 03H) 

AH (AH) Defect Information Sector number (starts from 0) 
BH (BH) Number of Defect Information Sectors in this 

CDA 
CH-DH (CH-DH) Number of defective sector addresses written in 

this sector (MSB first) 
EH-FH (EH-FH) Certify Identifier 

o : Not certified at time ot manufacturer 
shipping 

other than 0 : Certified at time of 
manufacturer -

shipping (value is vendor unique) 
10H-3FFH (1 OH-1 FEH) List of defective sector 
addresses 

The physical addresses of the detective sectors 
are writ1en here in ascending order. Each entry 
consists of 3 bytes in the following 

configuration. 
byte 0: track address high byte 
byte 1 : track address low byte 
byte 2 : sector address 

(maximum 336 (165) entries are available for a 
sector) 

(1FFH) Reserved (OOH) 

4.1.3 Defect Table Area 

The Defect Table Area is located in tracks from 2 to 3. This area is used for Skipping Defect 

Table (track 2) and Band Sparing Table (track 3) when Format Mode is 2. In Format Mode 0 or 

1. the initiator can use this area like other data area (In order to read or write this area. use the 

Group 1 readlwrite commands). 

4.1.3.1 Skipping Defect Table 

This table is used to store the defective sector information used for the "Sector Skipping 

Algorithm" in Format Mode 2. The information of this table is writ1en when the FORMAT UNIT 

command is executed. The format of the Skipping Defect Table Sector is as tallows: 
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8vte 
OH (OH) 

1 H (1 H) 
2H-3H (2H-3H) 

4H-3FFH (4H-1 FEH) 

cont iguration. 

(1FFH) 

Contents 
Si<iopmg Detect Table Sector numoer (s;arts 
from 0) (FFH indicates (hat the seCiQr IS unusea) 
Number at Skipping Detect Table Sectors 
Number of detective sector addresses written in 
this sector (MSB first) 
List of defective sector addresses 
The physical addresses ot the defective sectors 
are written here in ascending order. Each entry 
consists at 3 bytes in the following 

byte 0 : track address high byte 
byte1: track address low byte 
byte 2 : sector address 

(maximum 340 (169) entries are available for a 
sector) 
Reserved (OOHl 

It a detective sector is located in the Skipping Defect Table area, the same data is written into 

thenext sector (If the Skipping Detect Table area is exhausted, FORMAT UNIT command 

returns CHECK CONDITION status). Unused sectors in the Skipping Defect Table area are 

filled with FFH pattern. 

4.1.3.2 Band Sparing Table 

This table is used to store the defective sector information detected after the FORMAT UNIT 

command. The information of this table is used for "8and Sparing Algorithm" in Format Mode 

2. The format of the 8and Sparing Table Sector is as follows: 

Byte Contents 
OH (OH) 8and Sparing Table Sector number (starts from 

0) (FFH indicates that the sector is unused) 
1 H (1H) Reserved (OOH) 

2H-3H (2H-3H) Number of defective sector addresses written in 
this sector (MS8 first) 

4H-3FFH (4H-1 FBH) List of defective sector addresses 
Pairs of the defective sector intermediate 
address and the physical address of its 
reallocation are written here. Each entry 
consists of 6 bytes in the following 
configuration. 

byte 0 : Intermediate Address (MS8) 
byte 1 : Intermediate Address 
byte 2 : Intermediate Address (LS8) 
byte 3 : track address high byte 
byte 4 : track address low byte 
byte 5 : sector address 

(maximum 170 (84) entries are available tor a 
sector) 

(1 FCH-1 FFH) Reserved(OOH,OOH,OOH.OOH) 

If a defective sector is located in the 8and Sparing Table area, the same data is written int9 the 

next sector. If the next sector is not available, the command (the REASSIGN 8LOCKS. 

1 1 4 SECTION 4: LOG/CAL STRUCTURE OF THE DISK 



'. 

WRITE AND VERIFY command. or wnte-type command) wnich reailocates the bad sectors 

returns a CHECK CONDITION status. 

4.2 ISO Standard Detect Management 

4.2.1 Overview 

The MO disk is divided into several distinct areas. These areas are used to define the defect .. 
management scheme being used, to store-the defect information, and to store the user area. 

In Fonnat Mode 3. the disk suc1ace is assigned logically as shown below: 

1024 bytes/sector format 

Phvsical Track/Sector Contents 
0/0 Disk Definition Structure (DDS) 0 

0/1 to 117 Primary Defect List (POL) 0 
Secondary Defect List (SOL) 0 

1/8 Disk Definition Structure (DDS) 1 
119 to 2/15 Primary Defect List (POL) 1 

Secondary Defect List (SOL) 1 -
116 Reserved 

3/0 to 18747/16 User Area 
18748/0 Disk Definition Structure (DDS) 2 

18748/1 to 18749/7 Primary Defect List (POL) 2 
Secondary Defect List (SOL) 2 

18749/8 Disk Definition Structure (DDS) 3 
18749/9 to 18750/15 Primary Defect List (POL) 3 

Secondary Defect List (SOL) 3 
18750116 Reserved 

512 bytes/sector format 

Physical Track/Sector Contents 
0/0 Disk Definition Structure (DDS) 0 

0/1 to 1/14 Primary Defect List (POL) 0 
Secondary Defect List (SOL) 0 

1/15 Disk Definition Structure (DDS) 1 
1/16 to 2/29 Primary Defect List (POL) 1 

Secondary Defect List (SOL) 1 
2/30 Reserved 

3/0 to 18747/30 User Area 
18748/0 Disk Definition Structure (DDS) 2 

18748/1 to 18749/14 Primary Defect Ust (POL) 2 
Secondary Defect List (SOL) 2 

18749/15 Disk Definition Structure (DDS) 3 
18749/16 to 18750/29 Primary Defect List (POL) 3 

Secondary Defect List (SOL) 3 
18750/30 Reserved 

The DDS, POL. and SOL are recorded four times, twice at inner tracks and twice at outer tracks 

in order to keep high data integrity. 
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4.2.2 ;blsk Definition Structure 

The Disk Definition Structure (O~S) defines the defect management SCheme. the way the 

user and spare bands are divided. and the stan address of the POL and SOL area. The format 

of the ODS is as tallows: 

Bvte 
OH (OH) 
, H (1 H) 
2H (1 H) 
3H (3H) 

4H-SH (4H-5H) 
6H-9H (6H-9H) 
At:f-DH (AH-DH) 

EH-11 H (EH-11 H) 

12H-1SH (12H-15H) 

16H-3FFH 

Contents 
DOS Identifier (OAH) 
DDS Identifier (OAH) 
Reserved (OOH) 
OXH 

(X=1 :disk certified 
X=2:disk not certified. Linear Replacement 
only) 

Number of Bands: N (MSB first. 2 bytes) 
Size of User Band: n (MSB first. 4 bytes) 
Size of Spare Band: m (MSB first. 4 bytes) 
Start Address of POL (4 bytes) 

byte 0 : track address (MSB) 
byte1: track address 
byte 2 : track address (LSB) 
byte 3 : sector address 
Start Address of SOL (4 bytes) 
byte 0: track address (MSB) 
byte1: track address 
byte 2 : track address (LSB) 
byte 3 : sector address 

(16H-1FFHl Reserved (OOH) 

... 
Byte 3H of t~e DDS specifies the defect management algorithm. If it is set to 01 H. then the 

-Sector Slipping Algorithm" is adopted with the -Linear Replacement Algorithm". If it is set to 

02H, then only the "Linear Replacement Algorithm" is used. Fields from byte 4H through OH 

specify the band structure of the medium. The user area and spare area are divided into N 

discrete recording areas called bands. Each band contains n user blocks and m spare blQcks. 

When the ·Sector Slipping Algorithm" is used. 2048 sectors are reserved at the outer area of 

the disk for slipping. then the rest of the area is divided into N bands. Bytes from EH through 

1 1H and bytes from 12H through lSH are used to show the start address of the POL and SOL 

respectively. 

4.2.3 Defect List Area 

The Defect Ust Area is located at inner tracks from 0 through 2 and outer tracks from 18748 

through 18750. This area is composed of the POL and SOL and is used for recording all 

defect lists. 

4.2.3_1 Primary Defect List 

The Primary Defect List is used for storing the defective sector information which is managed 

by the "Sector Slipping Algorithm". The information of this table is written when the FORMAT 
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UNIT command is executea. ihe POL contains the POL identifier. list length in entries. and 

oraered defect entries. The format at POL is as follows: 

Byte Contents 
OH (OH) POL Identi1ter (OOH) 
1 H (1 H) POL Identifier (01 H) 

2H-3H (2H-3H) List Length in entries (MS8 first) 
4H-3FFH (4H-1 FEH) List of defective sector addresses 

The physical addresses of the defective sectors 
are written here in ascending order. Each entry 
consists of 4 bytes in the following 

configuration. 
byte a : track address high byte 
byte 1 : track address low byte 
byte 2 : track address (LS8) 
byte 3 : sector address 

All unused bytes of the sectors reserved to store the defect list are set to FFH. If there are no 

slipped sectors as a result of the formatting process, then the POL is written ~ith the first bad 

sector addresses as all FFH and the list length bytes are set to OOH. If in the absence of 

sectors for the POL, the FORMAT UNIT command returns a CHECK CONDITION status. 

4.2.3.2 Secondary Defect List 

The Secondary Defect List is used for storing the defective sector information which is 

detected after the FORMAT UNIT command. The information of this table is managed by the 

"Linear Replacement Algorithm". The SOL consists of the SOL identifier, number of sub-lists, 

list length in bytes, addressed sub lists each containing the address of the defective sectors 

and those of their replacement sectors. The format of the SOL is as follows: 
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3vte 
OH (OH) 
1 H (1 H) 
2H (2H) 
3H (3H) 

4H-SH (4H-SH) 
6H (6H) 
7H (7H) 

8H-9H (8H-9H) 
10H-3F9H (4H-1 F9H) 

::::ontenrs 
SOL identifier (OOH) 
SOL Identifier (02H) 
(OOH) 
Number of sUb-lists (OYH) 
List length in bytes (MSB first) 
SOL Identifier (02H) 
First sub-list (OlH) 
Sub-list length in bytes (MSB first) 
Sub-list of defective sector addresses 
Pairs of the physical address of the defective 
sector and the physical address of its 
reallocation are written here in ascending order. 
Each entry consists of 8 bytes in the following 
configuration. 
Defective sector address 

byte 0: track address (MSB) 
bytel: track address 
byte 2 : track address (LSB) 
byte 3 : sector address 

Replacement sector address 
byte 4 : track address (MSB) 
byte 5 : track address 
byte 6 : track address (LSB) 
byte 7 : sector address 

All unused bytes of the sectors reserved to store the list are set to FFH. If there is no available 

sedor in the following area, the command (the REASSIGN BLOCKS, WRITE AND VERIFY 

command, or the write-type command) which reallocates the bad sectors returns a CHECK 

CONDITION status. 
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SECTION 5 MISCELLANEOUS 
5.1 Defect List of the SCSI 

In the CCS· . the following four types of defect list are definea: 

P list: Primary defect list. The defect list recorded by th~ disk manufacturer. 

C list Target certification list. The defect list detected during the certification 

process of the FORMAT UNIT command. 

o list Data defect list. The list supplied by the initiator during FORMAT UNIT 

command. 

G list Grown defect list. The detects identified by or to the target other than the P 

list. 

Using these defect lists, the FORMAT UNIT command makes the effective defect list which is 

used to control the defect management. In the ees definition, the relation of these lists is as 

follows: 

ecs 

:ormat 

P list 

G list -

D list -

e list ~ 

A P list -
--a. effective 

/ 
defect list 

-Q.. 
~ Glist 

Selectable 
induded 

Fig. 5.1 ecs 

As this method is too complicated (because the SMO-E501 has to maintain three detect . 

tables) to implement, the SMO-E501 adopts the following method in Format Mode 2: 

Format Mode 2 
format 

P list 

G list -

P list 

effective -.a.., o list· - - ~ defect list 

C list 
~... (G list) --- ~ .. Selectable 

induded 

Fig. 5.2 FORMAT MODE 2 (SMO-CS01) 

The P list corresponds to Defect Information Sector of the eDA, and the G list corresponds to the 

Skipping Defect Table + Band Sparing Table in the SMO-E501. 

. -
Common Command Set (CCS) of the Small Computer System Interface (SCSI) Rev. 48 
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in Forr.natMode 3. the SMa-ES01 adoms the following methoo: 

Format Mode 3 
format 

G list -

o list 

C list 

eifectlve -.. __ ... defect list 

(G list) - -- ~ Selectable 

Fig. 5.3 FORMAT MODE 3 (SMO-CS01) 

The G list corresponds to the POL + SOL in the SMa-ES01. 

5.2 Format Parameters 

Parameters of the FORMAT UNIT command are used to control the defect management by 

initiator choice. There are eHective combinations of format parameters. and_consequently 

lists. used tor creating the effective defect list. The following tables show the relationship 

between format parameters and lists used. 

Format Mode 2 
FmtData CmoLst Defect List Format P G 0 C 

0 0 0 0 0 X 0 
1 0 00r5 *" 0 0 *" 1 , o or5 *' X 0 *" 0: used X: not used 

FOV DPRY OCRT P C 
0 0 0 0 a 
1 0 1 a X 
1 1 0 -x: 0 
1 1 1 X X 

a: used X: not used 

Format Mode 3 
FmtData CmpLst Defect List Format G 0 C 

0 0 0 0 X 0 
1 0 o or5 0 0 ** 
1 1 o or5 X a ** 0: used X: not used 

.>:<..>:<. ......... 
FOV DPRY DCRT C 

0 0 0 a 
1 0 1 X 
1 1 0 0 
1 1 1 X 

0: used X: not used 

In the above tables. ·0" means that the list specified is used for creating the effective def~ 

list during the FORMAT UNIT command. ·X" means that such a list is not used. 
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5.3 Criteria at Error DetectIon 

The folloWIng crnena IS usea to oetect the defectIve sectors In the SMO·E301. 

operatIon 
I 

10 Detect i=rror CorrectIon 
Level Level 

certify routine 01 the FORMAT UNIT command 
,.., 

3 L 

WRITE/ERASE command 2 . 
verify of the VERIFY and WRITE AND VERIFY 2 4 

command 
READ command 1 8" 

("In case there is a interleave which contains 7 or 8 bytes error and there is no 

interleave which contains more than 8 bytes error, the SMO-E501 returns a 

CHECK CONDITION status (RECOVERED ERRORrRecovered Read data with 

target's ECC correction ")). 

There are three sector 10 fields for each sector of the disk. 10 Detect Level indicates how 

many sector IDs have to be read properly to execute read or write operations. 

Level 0 : 

Levell: 

Level 2 : 

Level 3 : 

Validity check ot the sector 10 is not executed.(Normally, this mode is 

not used.) 

If one sector 10 is read properly, read or write operation is executed. 

If two sector lOs are read properly, read or write operation is 

executed. 

If three sector IDs are read properly, read or write operation is 

executed. 

Error Correction Level indicates the range of error correction by ECC. 

Level 0 : If there is one error byte in the sector, it is treated as defective sector. 

Levell (-8): It there is a interleave which contains more than 1 (-8) errors in the 

sector, it is treated as defective sector. 
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SCSI Command 
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SCSI Command Table 

Command Code Multifunction Drive MO Drive 
'. SMO-E511 SMO-E501 

: Rewritable Write-Once Rewritable 
Test Unit Ready OOH X X X 
Rezero Unit 01H X X X 
Request Sense 03H X - 1 X 
Format Unit 04H X -2 X 
Reassign' Block 07H X - X 
Read (6) 08H X -3 X 
Erase (6) 09H X· - X 
Write (6) OAH X -4 X 
Seek (6) -OBH X X X 
Inquiry 12H -S - S X 
Mode Select (6) 1SH X - 6 X 
Reserve 16H X X X 
Release 17H X X X 
Copy 18H X - X 
Mode Sense (6) 1AH X • 6 X 
Start/Stop Unit 1BH X X X 
Receive Diagnostics Results 1CH X X X 
Send Diagnostic 1DH X X X . 
Prevent/Allow Medium Removal 1EH X X X 
Read' Capacity ~ 2SH X X X 
Read (1-0) 28H X -3 X 
Erase (10) 29H X - X 
Write (10) 2AH X -4 X 
Seek (10) 2BH X X X 
Write and Verify (10) 2EH X -4 X 
Verify (10) 2FH X -7 X 
Read Defect Data 37H X X X 
Copy and Verify 3AH X - X 
Write Buffer 3BH X X X 
Read Buffer 3CH X X X 
Read Long 3EH X X ·X 
Write Long 3FH X - X 
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SCSI Command Table Key 

X: Command Supported, no changes. 

-: Command not Supported for Write-Once function. 

1: Newly add the Sense Key (BLANK CHECK: OSH ) 
Newly add the Additional Sense Code (Overwrite Attempted : 92H, Blank Sector. 

Detected: 93H, Written Sector Detected: 94H ). 

2: The, Format command for the Write-Once media is only accepted if the Write-Once m 
in the drive is unformatted, and supports the format mode 3 only for 
the Write-Once media. " ' 

There are two limits of the Format command due, to Write-Once considerations. 
The first is that the defect list; if used, must be in Physical Sector Form.at~ 
The second is that certification is enforced • 

3: All Reads' operation for the Write-Once media may, be followed by a blank check pass 
This will ocdur if blank checking is enabled (See Mode Select for Write-Once media 

and if a Read fails for 'an ECC unrecoverable error. 
The Sense ,Code for error condition are as ·followed. ' 

(1) Blank sector detected : . Sense Key of Blank Check (OSH) , 
Additional Sense Code of. Blank Sector Detected (~ 

(2) Unrecover~d read error with written sector: 
Sense Key of Medium Error (03H) 

Additional Sense Code of Unrecovered Read Error C' 

4:· All Writes operation for the Write-Once media are preceded by a blank check pass 
. when blank, checking is enabled (See Mode Select for Write-Once media ) 
If a written sector is detected, following Sense Code will··be returned. 

(1) Written sector detected : Sense Key of Blank' Check (OS H) 
Additional Sense Code of Overwrite Attempt (92H) 

5: The' Inquiry data are difined as followed. 
Byte 0 : Peripheral Device Type (OOH) : Rewritable media is in the drive 

(04H) : Write-Once media is in the drive 
Byte S -15: Vender Identification (in ASCII) "SONY .. 
Byte 16 -31 : Product Identification (in ASCII) "SMO-C511-XXE .. 
Byte 32 -35 : Revision Level (in ASCII)' "X.xX .. 



6: The Mode Select and Mode Sense commands for Write-Once media support the EBC bi 
(Mode parameter Header byte 2, bit 1). When this bit is set to 1, it indicates that 
checking is, or should, be enabled. When not set, only blank checking on 
Write & Verify command is enabled. 

Since Write-Once media should only be performed in format mode 3, there are limit 
on Mode Select, page 20H, for Write-Once media. If a previously formatted Write-I 
media is in the drive, a Mode Select with page 20H returns illegal Request. If an 
unformatted Write-Once media is in the drive, page 20H is allowed but must be 
a format mode 3 . 

·7: The Verify command for Write-Once media supports the BV bit (COB byte 1, bit 2). If 
!o 1, this command, performs a blank check to verify the sector in question are blan 

If a written sector is detected, following Sense Code will be returned. 
(1 ) Written sector detected: Sense Key of Blank Check (OSH) 

Additional S~nse Code of Written Sector Detected 
If the BV bit is not set, a normal verify of written sectors is performed~ 



INTRODOOTION 
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SECTION 4 COMMANDS for Write-Once media 

I NTROD UCTION 

This section describes detailed functions of each command supported in the SMO-ES11 for Write-Once 

media, Entries are arranged in order of the operation code. 

Each entry includes: 

Command name 

Operation code 

• Brief description of the command (FUNCTION) 

Command descriptor block (COB) 

Detailed description of the command (EXPLANATION) 

The following are explanations of each component: 

Command name and operation code 

Command name and operation code are printed at the first line of each entry in farge fonts. The operation 

code is written in hexadecimal notation. 

FUNCTION 

Brief description of the command is described here. 

COB 

This part shows the format of the command supported in the SMO-ES11. The logical unit number field is 

used to specify the logical unit when the IDENTIFY message is not sent to the SMO-ES11. If the logical 

unit is specified by IDENTIFY message, contents of this field are ignored by the SMO-ES11. A link bit of 1 

indicates that the SMO-ES11 links to the next command upon successful completion of the current 

command. When the command is terminated successfully, the SMO-ES11 returns the 

INTERMEDIATE/GOOD status and LINKED COMMAND COMPLETE or LINKED COMMAND COMPLETE 

(WITH FLAG) message depending on the state of the flag bit. The flag bit may be set to 1 only when the 

link bit is 1. If this bit is set to 1 with the link bit, the SMO-ES11 returns the LINKED COMMAND 

COMPLETE (WITH FLAG) message upon successful completion of the command. If this bit is set to 0, it 

returns the LINKED COMMAND COMPLETE message. During the linked commands, the logical unit 

number field has to contain the same value unless the logical unit number is specified by IDENTIFY 
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INTRODUCTION 

message. If the logical unit number field is different from that of the previous COB, the command returns 

the CHECK CONDITION status and sets the Sense Key/Additional Sense Code to "ILLEGAL 

REQUEST/Invalid LUN". Some group 1 commands have a relative address (RelAdr) bit. The RelAdr bit is 

set to 1 to indicate that the logical block address of the command descriptor block is a two's complement 

displacement. This negative or positive displacement is to be added to the logical block address last 
. . 

accessed on the logical unit to form the logical block address for this commands. The Reserved (or Rsrvd) 

field indicates that the field is reserved and has to be set to 0 by the initiator. 
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INTRODUCTION 

The SMO-E511 supports the foUowing group 0 and group 1 commands for Write-Once media (upper 3 

bits of the operation code is called group code). 

group 0 (6-byte command) 

Code 

OOH 

01H 

03H 

04H 

OSH 

OAH 

OSH 

12H 

15H 

16H 

17H 

1AH 

1SH 

1CH 

1DH 

1EH 

Description 

TEST UNIT READY Provides a means to check if the logical unit is ready. 

REZERO UNIT Moves the optical head to the physical track O .. 

REaUEST SENSE Requests the detailed error information. 

FORMAT UNIT Initializes the medium if previously unformatted. 

READ Reads data from the specified logical block address. 

WRITE Writes data to the specified logical block address. 

SEEK Moves the optical head to the physical track where the specified logical 

block exists. 

INaUIRY Reads the information related to the the drive unit. 

MODE SELECT Sets medium or drive unit parameters. 

RESERVE Gains the exclusive control of a specified logical unit. 

RELEASE Releases a specified logical unit from the reservation state. 

MODE SENSE Reads medium or drive unit parameters. 

START/STOP UNIT Starts or stops rotating the medium, and/or ejects the 

medium from the drive unit. 

RECEIV.E~DIAGNOSTIC RESULTS Requests analysis data to be sent to 

the initiator. 

SEND DIAGNOSTIC Requests the SMO-ES11 to perform diagnostic tests. 

PREVENT/ALLOW MEDIUM REMOVAL Prevents or allows removal of the 

medium in the logical unit. 
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'. 

group 1 (10-byte command) 

Code 

2SH 

28H 

2AH 

2BH 

2EH 

2FH 

37H 

3BH 

3CH 

3EH 

EXPLANATION 

Description 

READ CAPACITY Reads capacity of t~e medium. 

READ Reads data from the specified logical block address. 

WRITE Writes data to the specified logical block address. 

SEEK Moves the optical head to the physical track where the specified logical 

block exists. 

WRITE AND VERIFY Writes data to the medium and then verifies the written 

data by checking the error correction code. 

VERIFY Verifies the data starting from the specified logical block address by 

checking the error correction code. 

READ DEFECT DATA Reads the medium defect information 

WRITE BUFFER Writes data to the data buffer of the SMO-ES11. 

READ BUFFER Reads data form the data buffer of the SMO-ES11. 

READ LONG Reads data from the specified logical block address with ECG. 

data. 

Detailed description of the command is explained here. 

The Reserved (or Rsrvd) field in returned data indicates that the field contains o. 
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TEST UNIT READY OOH 

FUNCTION 

Provides a means to check if the logical unit is ready. 

COB 

Byte Bit 7 I Bit ~. 1 Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 1 Bit ,0 

0 Operation Code (OOH) 

1 Logical Unit Number I Reserved 

2 Reserved 

3 Reserved -
4 Reserved 

5 Reserved J . Flag I Link 

EXPLANATION 

This command is used to check if the logical unit is ready. When the logical unit is not ready to accept a. 

medium-access command, this command retums a CHECK CONDITION status. 
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REZERO UNIT (01 H) 

REZERO UNIT 01H 

FUNCTION 

Moves the optical head to physical track O. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (01 H) 

1 ·logicaJ Unit Number I Reserved 

2 Reserved 

3 Reserved 

-4 . Reserved 

5 Reserved I Rag I link 

EXPLANATION 

This command is used to recalibrate the optical head. The optical head is moved to the inner-most track 

(physical track 0). 
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REQUEST SENSE 03H 

FUNCTION 

Requests detailed error information from the drive. 

CDS 

Byte Bit 7 I Bit 6 I Bit 5 1 Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (03H) 

1 Logical Unit Number 1 Reserved 

2 Reserved 
" 

3' Reserved 
-

4 Allocation Length 

5 Reserved I Rag I Unk 

EXPLANATION 

In the event a command ended unsuccessfully, the drive stores the error information in the internal RAM 

area and returns the CHECK CONDITION status. The information stored is called 'sense data' and is 

preserved for the initiator (which issued the command resuHing in the CHECK CONDITION status) until it is , .. 
retrieved via the REQUEST SENSE command or until any other command for the same logical unit has 

been received. Upon receipt of any subsequent command to the logical unit from the initiator receiving 

the CHECK CONDlTIONstatus. the SMO-ES11 clears the Sense Key/Additional Sense Code to No 

Sense/No Additional Sense Information. 

The REQUEST SENSE command requests the target to transfer the sense data to the initiator. The 

allocation length specifies the number of bytes that the initiator has allocated for returned sense data. ,If 

the allocation length is set to 0, the SMO-ES11 returns sense data in the Nonextended Sense Data 

Format. In this case, 4 bytes of sense data are returned. If the allocation length is set to a nonzero value, 

the, SMO-ES11 returns sense data in the Extended Sense Data Format. The SMO-ES11 transfers 

allocation length bytes or all available sense data (18 bytes), whichever is less. 

The first byte of the sense data consists of AdValid, Error Class and Error Code field. Error Classes 0 

through 6 use the Nonextended Sense Data Format and Error Class 7 uses the Extended Sense Data 

Format. 
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REOUEST SENSE (03H) 

Nonextended Sense Data Format 

The Nonextended Sense Data format is shown in the following table. 

Byte Bit 7 Bit 6 1 Bit 5 I Bit 4 Bit 3 I Bit 2 I Bit 1 1 Bit 0 

0 AdValid Error Class Error Code 

1 Logical Block Address (MSB) 

2 Logical Block Address 

3 Logical Block Address (LSB) 

When the address valid (AdValid) bit is set to 1, the Logical Block Address field contains valid-information relatE 

the Error Class and the Error Code. Bit 0 to 6 of byte 0 (Error Class +"Error Code) contains the same value 

as the Additional Sense Code in the Extended Sense Data Format. Refer to the Ilext paragraph for 

detailed information about the Additional Sense Code. 
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Extended Sense Data Format 

The table below shows the format of the Extended Sense Data which consists of 18 bytes: 

Byte Bit 7 Bit 6 I Bit 5 I Bit 4 Bit 3 I Bit 2 J Bit 1 J Bit 0 

o· AdVaUd Error Class (7) Error Code (0) 

1. Reserved 

2 Reserved Sense Key 

3 Information Byte (MSB) 

4 Information Byte 

5 Information Byte 

6 . Information Byte (lSB) 

7 Additional Sense length (OAH) 

-
8 Reserved 

9 Reserved 

10 Reserved 

11 Reserved 

12 Additional Sense Code 

13 Reserved 

14 Reserved 

15 .. Reserved 

16 Reserved 

17 Reserved 

The Error Class is 7 and it specifies extended sense. The Error Code is 0 and it specifies the extended 

sense data format. The Sense Key reports the error condition. Refer to the Sense Key descriptions in 

the next paragraph. When the address valid (AdValid) bit is set to 1, the Information Byte field contains 

valid information related to the Additional Sense Code. During 'write' type commands ( WRITE (OAH, 2AH) 

and WRITE AND VERIFY (2EH) command ), bytes 8 to 11 are set with non zero values. 

Sense Key 

The Sense Key in the Extended Sense Data reports either the nature of the detected error or the drive 

condition. The following Sense Keys are implemented in the SMO-E511. 
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REOUEST SENSE (03H) 

Sense Key Description 

OH NO SENSE Indicates that there is no specific sense key information to be 

reported for the designated logical unit. This sense key is returned when the 

command is completed successfully. 

1 H RECOVERED ERROR Indicates that the last command was completed 

successfully with some recovery action performed by the SMO-ES11. 

2H NOT READY Indicates that the logical unit cannot be accessed. 

3H MEDIUM ERROR Indicates that the command terminated with an unrecovered 

error condition caused by a medium defect. 

4H HARDWARE ERROR Indicates that the SMO-ES11 detected a hardware 

error. 

SH ILLEGAL REQUEST Indicates that there was an illegal parameter in the -
command descriptor block or in the additional parameters supplied as data for 

some commands. 

6H UNIT ATTENTION Indicates that the medium has been loaded, the unit has 

been reset, or the Mode Select parameters has been changed. 

7H DATA PROTECT Indicates that a command that writes the medium has been 

attempted but cannot be performed due to the Write Protect setting of the 

medium cartridge switch. 

8H" BLANK CHECK A blank sector was detected during a READ (group 0 or 1) or . 

VERIFY, or a written sector was detected during a WRITE (group 0 or 1) or a 

WRITE AND VERIFY command. 

Additional Sense Code-

The Additional Sense Code provides either detailed error information or the drive condition. The 

following list shows the Additional Sense Codes implemented in the SMO-ES11 and the related Sense­

Keys. 
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Code 

OOH 

Description 

No Additional Sense Information (NO SENSE) 

No additional sense information to report. 

• ,REQUEST SENS~.(03H) 

02H'" No Command Complete (HARDWARE ERROR) 

03H 

04H 

OSH 

07H 

OSH 

09H 

OAH'" 

OBH'" 

OCH'" 

The command complete signal was not returned from the drive block. 

Write Fault (HARDWARE ERROR) 

The Write command failed. The logical block address where the fault was 

detecled may be returned in the Logical Block Address field or the Information 

Byte field of the sense data. 

Drive Not Ready (NOT READY) 

The READY signal from the. ~e block was ~gated. (The medium in the drive is 

not spun up, the focus or slide servo is unlocked.) 

Drive Not Selected (NOT READY) 

The drive block is not selecled. 

Multiple Drives Selected (HARDWARE ERROR) 

Multiple drives responded for the same drive number. 

Logical Unit Communication Failure (HARDWARE ERROR) 

An e~ror wasdetecled during communication between the drive block and the 

SCSI controller block (e.g. parity error). 

Track Following Error (HARDWARE ERROR) 

Still-jump failed and the optical head could not stay on the same track. 

No Disk· (NOT READY) 

A medium is not inserted into the drive unit. 

Load/Unload Failure (HARDWARE ERROR) 

A failure was detected during loading or unloading the cartridge. 

Spindle Failure (HARDWARE ERROR) 

The spindle servo was not locked with the reference signal. and the medium was 

not rotated correctly. 

ODH'" Focus Failure (HARDWARE ERROR) 

The focus servo was not aclivated. 'Issue the START/STOP UNIT command with 

the Start bit set to 1 to restart the drive. 

'" These codes are newly added or have a different meaning from that of CCS Rev 48. 
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OFH'" 

10H 

11H 

15H 

18H 

20H 

Tracking Failure (HARDWARE ERROR) 

The tracking servo could not be locked. 

Bias Magnet Failure (HARDWARE ERROR) 

The bias magnet of the drive failed. 

10 CRC Error (HARDWARE ERROR) 

The 10 field could not be read without a CRC error. 

Unrecovered Read Data Error (MEDIUM ERROR) 

Data errors could not be corrected by the error correction code. The logical block 

address where the fault was detected may be returned in the Logical Block 

Address field or Information Byte field of the sense data. 

Seek Posltlonlng Error (HAR.DWARE ERROR) 

Seeking to the specified track failed despite a number of retrials. 

Recovered Read Data with ECC Procedure (RECOVERED ERROR) 

An interleave containing 7 or 8 error bytes was located. Error correction was 

successful. 

Invalid Command Operation Code (ILLEGAL REQUEST) 

The specified command operation code is not implemented or an invalid 

command is requested. 

21 H Illegal Logical Block .Address (ILLEGAL REQUEST) 

The specified logical block address was outside the valid area . 

. 23H* Illegal Functiori'for Medium Type (ILLEGAL REQUEST) 

The format parameter is invalid for the medium type. 

24H Illegal FieJd-ihCOB" (ILLEGAL REQUEST) 

25H 

There was an error in the received Command DeSCriptor Block (COB). This 

Additional Sense Code is returned under the following situations. 

- The reserved field in COB is not zero. 

- Invalid combination of parameters (e.g. Both the eject bit and the start bit are 

set in the START/STOP UNIT command). 

- Illegal parameter at that state (e.g. A command using the relative address 

(ReIAdr) bit is set to 1 is issued after a command who's link bit is not set to 1). 

Invalid LUN (ILLEGAL REQUEST) 

LUN 1 through 7 is specified or the specified LUN (0 ) does not respond to the 

selection from the SCSI controller block. 

* These codes are newly added or have a different meaning from that of CCS Rev 48. 
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26H 

27H 

28H 

29H 

2AH 

Invalid Field In Parameter List (ILLEGAL REQUEST) 

There was an error in the received parameters. 

Write Protected (DATA PROTECT) 

· REQUEST SENSE (03H) 

Writing was aborted because the write protect switch of the cartridge is on. 

Medium Changed (UNIT ATTENTION) 

A medium was loaded. This Additional Sense Code is used to notify the initiator 

that the medium has been changed since the execution of the last command. 

This code implies that the Mode Select Parameters may be changed (2AH). 

Power On or Reset or Bus Device Reset Occurred 

(UNIT ATTENTION) 

This Additional Sense Code:is used to notify the initiator that a RESET condition 

has taken place since last command. This code implies that the Mode Select 

Parameters may be changed. 

Mode Select Parameters Changed (UNIT ATTENTION) 

This Additional Sense Code is used to notify the initiator that the mode select 

parameters have been changed since the execution of the last command. 

30H* Incompatible Cartridge (MEDIUM ERROR) 

The 10 hole(s) location of the cartridge islare invalid. 

31H* Medium Format Corrupted (MEDIUM ERROR) 

.. 
62H 

PEP. SFP. the format information sector in the DDS isfare invalid . 

No Defect Spare Location Available (MEDIUM ERROR) 

The number of defect sectors listed in the POL and SOL for the format mode 3 

exceeded the 2048 limit, or the number of defect sectors listed in the SOL 

exceeded the specified value calculated by the number of groups and spare 

blocks per group. 

38H* Recovered with Automatic Reallocation (RECOVERED ERROR) 

Automatic write reallocation was executed successfully. 

39H* Automatic Reallocation Failure (MEDIUM ERROR) 

Automatic write reallocation failed after retrying three times. 

3AH* Defect List Update Failure (MEDIUM ERROR) 

Updating of the defect table failed after the successful sparing of the data sector. 

3DH* Defect List Not Available (MEDIUM ERROR or RECOVERED ERROR or 

ILLEGAL REQUEST) 

The specified defect list is not available. 

* These codes are newly added or h~ve a dnferent meaning from that of CCS Rev 48. 
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42H'" Power On Diagnostic Failure (HARDWARE ERROR) 

The power on diagnostics failed. 

43H Message Reject Error (HARDWARE ERROR) 

44H 

47H 

48H 

49H 

The command was aborted because the initiator rejected the message from the 

SMO-ESll by issuing the MESSAGE REJECT message. 

Internal SCSI controller Error (HARDWARE ERROR) 

The SMO-ES11 detected an error related to the SCSI controller block hardware 

or firmware. 

SCSI Interface Parity Error (HARDWARE ERROR) 

The command was aborted due to parity error on the SCSI bus. 

Initiator Detected Error (HARDWARE ERROR) 

The command was aborted because the INITIATOR DETECTED ERROR 

message was sent from the initiator. 

Inappropriate/illegal Message (HARDWARE ERROR) 

The command was aborted due to an inappropriate illegal message from the 

initiator. 

80H'" limited Laser life (HARDWARE ERROR) 

Over-current was detected in the laser diode or the laser power is below the lower 

. limit. 

81H* Focus Coli Over-current Failure (HARDWARE ERROR) 

Over-current was detected in the focus coil of the optical pick up.The coil is 

protected by a relay. 

82H* Tracking Coil Over-current Failure (HARDWARE ERROR) 

Over-current was detected in the tracking coil of the optical pick up.The coil is 

protected by a relay. 

83H'" Temperature Alarm (HARDWARE ERROR) 

The Internal temperature of the drive exceeded the limit (60°C). 

92H'" Overwrite Attempted (BLANK CHECK) 

The written sector was detected during the write operation. 

93H'" Blank Sector Detected (BLANK CHECK) 

The blank sector was detected during the read or verify operation. 

94H'" Written Sector Detected (BLANK CHECK) 

The written sector was detected during the verify operation. 

'" These codes are newly added or have a different meaning from that of CCS Rev 48. 
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FORMAT UNIT 04H 

FUNCTION 

Initializes the medium. 

COB 

Byte Bit 7 I Bit 6 I BitS I Bit 4 I Bit 3 I Bit 2 I Bit' I Bit 0 

0 Operation Code (04H) 

, Logical Unit Number I FmtData I CmpLst I Defect Ust Format 

2 Reserved 

3 Reserved 

4 Reserved -
5 Reserved I Flag I Unk 

EXPLANATION 

The FORMAT UNIT command is used to make the required information on the medium for the SCSI 

controller to manage it. This operation can take place once during the lifetime of a disk surface, and the. 

FORMAT UNIT command supports format mode 3 only for Write-Once media . 

. Normally, the format mode is set by the initiator using the MODE SELECT command before the 

execution of FORMAT UNIT command. For the Write-Once media, Defed List Format should be Physical 

Sedor Format. FmtData, CmpLst and Defect List Format fields are one of the following: 

FmtData CmpLst 

(bit 4) (bit 3) 

0 0 

1 1 

All other codes 

(x: arbitrary) 

Defect List 

(bit 2) (bit 1) 

0 0 

1 0 

Format 

(bit 0). 

0 

1 

Description 

No Defed List Header and no Defect DeSCriptor 

Physical Sedor Format 

Reserved 
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FORMAT UNIT (04H) 

When the FmtData bit is 1, the SMO-E511 goes into DATA OUT phase and receives the defect list from 

the initiator. The defect list contains a four-byte header followed by zero, one, or more defect 

descriptor(s). The length of the defect descriptors varies with the format of the defect list. The defect list 

format is as follows: 

Byte Bit 7 I Bit 6 I 
0 

1 

2 

3 

a(O)-b(O) 

a(1)-b(1) 

a(i)-b(l) 

BitS 

Defect LIst Header 

I Bit 4 I Bit 3 I BIt2 

Reserved 

Reserved 

Defect List length (MSS) 

Defect List length (lSS) 

Defect Descrlptor( 

Defed Descriptor 0 

Defect Descriptor 1 

• 
• 
• 

Defect Descriptor j 

a(I)=11 
b{I)=(i+1)1-1 

I Bit 1 J BltO 

'.' . 

-

1:length of Defect Descriptor 
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In the physical sector format. the track number of defect field indicates the physical track number of the 

defect and the defect sector number field indicates the physical sector number of the defect. 

The defective sector list has to be in ascending order. 

Byte Defect Descriptor 

0 Reserved 

1 Track Number of Defect (MSB) 

2 Track Number of Defect (LSB) 

3 Reserved 

4 Reserved 
."" I""!~ ~~ ,. 

5 Reserved 
.. --

6 Reserved 

7 Sector Number of Defect 

Physical Sector Format 
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READ (08H) 

READ 08H 

FUNCTION 

Reads data from the specified logical block address. 

COB 

Byte Bit 7 I Bit 6 .1 Bit 5 J Bit 4 I Bit 3 1 Bit 2 1 Bit 1 I Bit 0 

0 Operation Code (OSH) 

1 logical Unit Number I logical Block Address (MSB) 
.-

2 logical Block Address 

3 logical Block Address (lSB) 

4 Transfer length 

5 Reserved 1 Rag I Link 

EXPLANATION 

The READ cominand requests the SMO-E511 to read data from the medium and transfer this data to the 

initiator. The logical block address field specifies the logical block at which the read operation begins. The 

transfer length field specifies the number of contiguous logical blocks of data to be transferred •. A transfer . . . . 
length of 0 indicates that 256 logical blocks are transferred. Any other value indicates the number of 

logical blocks to be transferred. Unless the RC bit of the mode select parameters is set to 1, the data read 

from the medium is ECC corrected. 

If the ESC bit is set to 1. blank checking is performed. (See the Mode Select command for more details.) 
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'. 

WRrTE OAH 

FUNCTION 

Writes data to the specified logical block address. 

COB 

Byte Blt7 I Blt6 I BitS I Bit 4 I Bit 3 I Blt2 I Bit 1 I Bit 0 

0 Operation Code (OAH) 

1 Logical Unit Number I logical Block Address (MSB) 

2 
, 

Logical Block Address 

3 logical Block Address (lSB) 

4 Transfer length· 

5 .. Reserved I Rag I Unk 

EXPLANATION 

The WRITE command requests the SM0-E511 to write data to the medium. The . logical block address 

field specifies the logical block at which the write operation begins. The transfer length field specifies the, 

number of continuous logical blocks of data to be transferred. A transfer length'of 0 iOdicate~ that 256 
. . 

logical ~Iocks are transferred. Any other value indicates the number of logical blocks to be transferred. 

When this command is performed. the SMQ-E511 automatically adds the error corre~ion code (ECC) to 

the each logical. block data and then writes to the medium. 

If the AWRE bit is set to 1(MOOE SELECT command 15H). and the specified block is detected as 

defective during the write operation of this command (in this case. 10 error. tracking failure. or focus failure 

due to the medium defect). then the automatic write reallocation occurs. 

If the EBC bit is set to 1. blank checking is performed. (See the Mode Select command for more details.) 

SECTION 4: COMMANDS (Write-Once Operation) 1 9 



SEEK (OSH) 

SEEK OSH 

FUNCTION 

Moves the optical head to the physical track where the specified logical block exists. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 J Bit 4 1 Bit 3 j Bit 2 I Bit 1 I Bit 0 

0 Operation Code (OSH) 

1 Logical Unit Number I Logical Block Address (MSB) 

2 Logical Block Address 

3 Logical Siock Address (LSB) 

4 . Reserved 

5 Reserved I Flag I Link 

EXPLANATION 

The SEEK command requests the drive unit to move the optical head to the physical track where the 

specified logical block exists. 
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INQUIRY 12H 

FUNCTION 

Reads the information related to the drive unit. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 J Bit 2 I Bit 1 I Bit 0 

0 Operation Code (12H) 

1 Logical Unit Number I Reserved 

2 Reserved 

3 Reserved 

4 Allocation Length 

5 Reserved I Rag I Link 

EXPLANATION 

The INQUIRY command requests that the informatio~ related to the drive unit be sent to the initiator. The 

allocation length specifies the number of bytes that the initiator has allocated for the returned INQUIRY 

data. Allocation length of 0 indicates that no INQUIRY data is transferred. This condition is not considered .. 
as an error. The SMO-ES11 transfers allocation length bytes or aU available INQUIRY data (36 bytes), 

whichever is less. 

If an INQUIRY command is received from an initiator with a pending UNIT ATTENTION condition (before 

the target reports CHECK CONDITION status), the SMO-ES11 performs the INQUIRY command and does 

not clear the UNIT ATIENTION condition. 

The INQUIRY data is retumed in the following format: 
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Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Peripheral Device Type 

1 RMB I Device-Type Oualifier 

2 ISO Version I ECMA Version I ANSI-Approved Version 

3 Reserved 

4 Additional length (1 FH) 

5 Reserved 

6 Reserved 

7 Reserved 

8-15 Vendor Identification (in ASCII) 

16-31 Produd Identification (in ASCII) 

32-35 Revision level (in ASCII) -

If the drive block is properly connected to the SCSI controller block, responds to the selection. from the 

SCSI controller block and detects the Write-Once media is present in the drive, the INQUIRY data is 

returned with peripheral device type field set to 04H (Write-once Read-multiple device). Otherwise, it is 

returned with the field set to OOH (Rewritable media present) or 7FH (Logical unit not present). As the 

SMO-ES11 does not support logical unit number 1 through 7, an INQUIRY command to these logical units 

always returns 7FH for the peripheral device type. 

A removable mec:lium (RMS) bit of 1 indicates the medium is removable. The SMO-ES11 only supports 

removable media, so this bit is always set to 1. The SMO-ES11 is not using the device-type qualifier field 

currently, and returns O. ISO version, ECMA version, and ANSI-approved version fields indicate 

compliance of the current firmware to these standards. The additional· length indicates the additional 

parameter length in bytes .. This field always returns 31 (1 FH). The vendor identification field returns 

"SONY" in ASCII. The product identification field returns "SMO-CS11-xxE" in ASCII (xx is arbitrary 

numerical characters in ASCII). The revision level field returns the current firmware version in "x.xx" format 

(x is arbitrary numerical characters in ASCII). 
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, MODE SELECT (fsH) 
'. 

MODE SELECT 15H 

FUNCTION 

Sets medium or drive unit parameters, 

coa 

Byte Bit 7 I Blt6 I BitS I Blt4 I Bit 3 I BIU I Bit 1 I Bit 0 

0 Operation Code (15H) 

1 logical Unit Number I PF I Reserved 

2 Reserved 

3. Reserved 

-4 Parameter Ust length .. 

5 Reserved I Flag I Unk 

EXPLANATION 

The MODE SELECT command provides a means for the initiator to specify medium or drive unit 

parameters. The parameter list length specifies the length in bytes of the MODE SELECT parameter list 

that will be transferred in the DATA OUT phase; A parameter list length of·O indicates that no data is 

transferred. This·condition is not considered as ali error. The MODE SELECT parameter list contains a 

four-byte:header, followed by 0 or more pages. A page format (PF) .bit has no effed to SMO-ES11 •. The 

MODE SELECT parameter list is sent with the page format, and 0 or more pages can be sent. The format 

of the MODE SELECT parameter list is as follows: 

Byte Bit7 I Bit 6 I BitS I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

MODE SELECT Header 

0 Reserved 

1 Medium Type (OOH) 

2 Reserved I ESC 

3 Block Descriptor length (OOH) 

Page(s) 

0 Reserved I Page Code 

1 Page -Specific Parameter length 

2 
J Page-Specific Parameters 

n 
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MODE SELECT (15H) 

The medium type field has to contain 0 (indicates default medium type) and the block descriptor field has 

to contain O. 

If the EBC (Enable Blank Check) bit is set to 1, the blank checking is performed following failed Read 

operation. or prior to Write and Write & Verify operations. If the EBC bit is 0, the blank checking is disabled 

for Read and Write operations. However the blank checking cannot be disabled for a Write& Verify 

command. 

The SMO-ES11 supports the following pages. 

Page Code Description 

01 H Error Recovery Parameters 

02H DisconnecVReconnect Control Parameters 

20H* Format Parameters 

Page 01 H Error Recovery Parameters 

Byte Bit 7 I Bit 6 Bit 5 I Bit 4 I Bit 3 1 Bit 2 1 Bit 1 1 Bit 0 

0 Reserved Page Code (01 H) 

1 Page Length (06H) 

2 AWRE I· Reserved I Fe I Reserved 

3 Retry Count 

4 Reserved 

5 Reserved 

6 Reserved 

7 Reserved 

* This page is a vendor unique page. 

SECTION 4: COMMANDS (Write-Once Operation) 2 4 



MODE SELECT(15H) 

An automatic write reallocation enable (AWRE) bit of 1 (MODE SELECT command 15H) enables the 

automatic reallocation of the defective sector(s) when the SMO-ES11 detects the medium error during the 

write operation of the write-type command (the WRITE (OAH), WRITE (2AH), WRITE AND VERIFY (2EH) 

command) or verify error during the WRITE AND VERIFY command. This bit is effective oply when the disk 

is formatted as Format Mode 3. A read continuous (RC) bit of 1 requests that the SMO-ES11 transfers the 

data without adding delays which would increase data integrity during the READ command. If this bit is set 

to '1, the SMO-ES11 does not correct the error bytes by the ECC. The Retry Count field specifies how 

many times the SMO-ES11 retries the readlwrite operation before it reports the error to the initiator. 

Page 02H Disconnect/Reconnect Control Parameters 

Byte Bit 7 I Bit 6 Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 i Bit 0 

0 Reserved Page Code (02H) 

1 Page length (OAH) 

2 Buffer Full Ratio 

3 Bufter Empty Ratio 

4-11 Reserved 

The buffer full ratie and the buffer empty ratio fields indicate the numerator of a fractional multiplier that has 

2S6 as 'its denominator. The buffer full ratio field indicates, on read-type commands, how full the buffer 

shall be prior to reconnecting. The buffer empty ratio field indicates, on write-type commands, how empty 
. , 

the buffer shall be prior to reconnecting. 

Page 20H Format Parameters 

Byte Bit 7 J Bit 6 Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Reserved • < 
.•.. Page Code (20H) 

_. 1 Page length (OAH) 

2 Format Mode 

3-11 Format Mode Specific Data 

• SMO-ES11 only supportes the format· mode 3 for the Write-Once media. Depending on byte 3, the 

following two types of formats (Type 0 and Type 1) exist. 
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MODE SELECT (15H) 

Format Mode 3 

Type 0 

Byte 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Bit 7 I Bit 6 I Bit 5 I Bit 4 I Blt3 J Bit 2 1 Bit 1 I Bit 0 

Format Mode (03H) 

Type (OOH) 

. Size of User Band (MSB) 

Size of User Band 

Size of User Band 

Size of User Band (LSB) 

Size of Spare Band (MSB) 

Size of Spare Band (LSB) 
-Reserved 

Reserved 

The size of user band field indicates the length of a band in number of logical blocks. The size of spare 

band field indicates the length of a spare band located beside a user band in number of logical bloCks. In 

Format Mode 3, each spare band consists of only an upper spare band, then the number of allocated 

spare sectors per band is equal to the specified value . 

. " 

Type 1 . 

Byte Bit 7 I Bit 6 I BitS I Bit 4 I Blt3 I Bit 2 I Bit 1 I Bit 0 

2 Format Mode (03H) 

3 Type (01H) 

4 Reserved 

5 Reserved 

6 Number of Bands (MSB) 

7 Number of Bands (LSB) 

8 Size of Spare Band (MSB) 

9 Size of Spare Band (LSB) 

10 Reserved 

11 Reserved 
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• MODE SELECT (1'SH) 
'. 

The number of bands field indicates how many bands exist in the medium. The size of spare band field 

indicates the length of a spare band in number of logical blocks. The meaning of 'size of spare band field' 

is the same as Type O. 

The default value of the parameters is as follows. This value is set when power on reset, SCSI bus reset or 

BUS DEVICE RESET message is received. (If the medium is inside of the drive when RESET condition 

happens. saved value is retrieved from the medium (if it exists) and set to the current value. It means that 

the default value is overridden by the saved value in the medium) 

pace field default value 
01H AWRE 0 
01H EBC 1 
01H RC 0 
01H Retry Count 2 
02H Buffer Full Ratio BOH 
02H Buffer Empty Ratio BOH 
20H Format Mode 3 
20H Type 1 
20H Number of Band 1 
20H Size of Spare Band 2048 
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RESERVE (16H) 

RESERVE 16H 

FUNCTION 

Gains the exclusive control of a specified logical unit. 

CDS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (16H) 

1 Logical Unit Number I 3rdPty I Third Party Device 10 I Rsrvd 
--

2 Reserved 

3 Reserved 
-

4 Reserved 

5 - - Reserved I Rag I Link 

EXPLANATION 

This command is used to reserve the logical unit for exclusive use of the initiator. The reservation ~ 

effective until the reservation is superseded by another valid RESERVE command from the initiator that 

makes the reservation or until released by a RELEASE command from the same initiator, by a BUS .. 
DEVICE RESET message from any initiator, or by a RESET condition. If the logical unit is reserved for 

another initiator, attempts to perform any command except the REQUEST SENSE and INQUIRY 

command on the reserved logical unit is rejected with RESERYATION CONFLICT status. 

If the third-party (3rdPty) bit is set to 1, the logical unit is reserved for the SCSI device specified in the third­

party device 10 field. This option is called as a third-party reservation. It is intended for use in multiple­

initiator systems. If the 3rdPty bit is set to 0, the specified logical unit is reserved for the initiator which 

issued the RESERVE command. 

An initiator that holds a current reservation may modify that reservation by issuing another RESERVE 

command to the same logical unit. The superseding RESERVE command releases the previous 

reservation state when the new reservation request is granted. 
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RELEASE (17H) 
'. 

RELEASE 17H 

FUNCTION 

Releases a specified logical unit from the reservation state. 

COS 

Byte Bit 7 J Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (17H) 

1 logical Unit Number I 3rdPty I Third Party Device 10 I Rsrvd 

2 Reserved c 

3 Reserved -
4 Reserved 

5 Reserved I Rag. I Unk 

EXPLANATION 

The RELEASE command is used to release the specified logical unit which was previously reserved by 

the initiator. An attempt to release the logical unit which is not in the reservation state is not considered as 

an error. In this case, the SMO-E511 returns a GOOD status . .. 

When the logical unit is reserved using the third-party reservation option, the initiator that issued the 
- , 

RESERVE command with the third-party reservation option has to release the logical unit using the third-

party release,option. If the third-party (3rdPty) bit is set to 1, the reservation of the logical unit for the 

initiator specified in the third-party device 10 field is released. This option is called'third-party release. If the 

3rdPty bit is set to 0, the reservation of the logical unit for the initiator which issued the RELEASE 

command is released. 
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MODE SENSE (1 AH) 

MODE SENSE 1AH 

FUNCTION 

Reads medium or drive unit parameters. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (1AH) 

1 Logical Unit Number I PF I Reserved 

2 PC . I Page Code 

3 Reserved 

4 Allocation length -
5 Reserved I Rag I link 

EXPLANATION 

The MODE-SENSE command provides a means for the initiator to read the medium or drive unit 

parameters. The allocation length field specifies the number of bytes that the initiator has allocated for the 

returned MODE SENSE data. An allocation length of 0 indicates that no MODE SENSE data has been· 

transferred. This Condition is not considered as an error. The SMO-ES11 transfers allocation length bytes 

or all available MODE SENSE data, whichever is less. 

A page format (PF) bit of 1 indicates that the MODE SENSE data is transferred in the format specified by 

the page control (PC) field and the page code field of the COB. The PC field defines the type of 

parameter values to be returned as follows. In case of a PF bit of 0, the PC and page ~ode field have the 

same meaning as in case of a PF bit of 1. 

bit 7 

o 
o 
1 

1 

bit 6 

o 
1 

o 
1 

Type of parameter Values 

Current Values 

Changeable Values 

Default Values 

Saved Values 

The page code field specifies which page or pages are to be returned. The page code 01 H, 02H and 20H 

are available for the SMO-ES11. If 3FH is specified as a page code, all the pages (01 H, 02H and 20H) are 
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MODE SENSE (1AH) 

sent to the initiator. In case of the page code of 0, all the pages are sent to the initiator as same as with the 

page code of 3FH. If the Format Mode is 3 and Page Control (PC) field bits are 11 for Saved Values, only 

page code 20H can be used. 

The MODE SENSE data contains a four-byte header, followed by zero or more pages. 

Byte Blt7 I Bit 6 I··' Bit 5 I Bit 4 I Bit 3 J Bit 2 I Bit 1 I Bit 0 

0 Sense Data Length 

1 Medium Type (OOH) 

2 WP I Reserved I EBC 

3 .. Block Descriptor Length (OOH) -
Page(s) 

I Rsrvd 1 -0 PS Page Code 

1 Page -Specific Parameter Length 

2 
I Page·Specific Parameters 

n 

The sense data length specifies the length in bytes of the following MODE SENSE data. The medium 

type field always returns 0 (default medium type). A write protected (WP) bit of 1 indicates that the medium 

is write protected.- A WP bit of 0 indicates that the medium is write enabled. The parameters saveable (PS) 

bits of each page header are set t01to indicate that the supported parameters can be saved to the 

medium by the SMO-E511. Refer to the MODE SELECT command for detailed information about each 

page. 

If the EBC (Enable Blank Check) bit is set to 1, blank checking is performed following failed Read 

operation, or prior to Write and Write&Verify operations. If the EBC bit is 0, the blank checking is disabled 

for Read and Write operations. However the blank checking cannot be disabled for a Write& Verify' 

command. 
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STARTISTOP UNIT (1BH) 

'. 

START/STOP UNIT 1BH 

FUNCTION 

Starts or stops rotating the medium. and/or ejects the medium from the drive unit. 

COB 

Byte Bit 7 I Bit 6 J Bit 5 I Bit 4 I Bit 3 I Bit 2 Bit 1 Bit 0 

0 Operation Code (1 BH) 

1 logical Unit Number I Reserved 

2 Reserved 

3 Reserved 

4 Reserved Eject Start 

5 Reserved Rag . Unk 

EXPLANATION 

This command is used to start or stop rotating the medium inside the drive unit. and/or to eject the medium 

from the specified logical unit. A start bit of 1 requests the SMO-ES11 tq start rotating the mediu"m. A start 

bit of 0 requests the SMO-ES11 to stop rotating the medium. An eject bit· of 1 indicates that the medium 

is to be unloaded it the start bit is O. If both the eject bit and the start bit are set to 1. the STARTISTOP 

UNIT command returns the CHECK CONDITION status. 

• The specification of this bit is baseq on SCSI-2 draft. This bit is not defined in ANSI X3.131-19860r CCS Rev 48. 
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RECEIVE DIAGN6STIC RESULTS (1 dH) 
". 

RECEIVE DIAGNOSTIC RESULTS 1CH 

FUNCTION 

Requests analysis data to be sent to the initiator. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (1 CH) 

1 Logical Unit Number I Reserved 

2 Reserved .. _ ; 

-
3 Allocation Length (MS8) 

-
4 Allocation Length (lS8) 

5' Reserved I Rag 1 link 

EXPLANATION 

The RECEIVE DIAGNOSTIC RESULTS command requests analysis data be sent to the initiator after 

completion of a SEND DIAGNOSTIC command. The allocation length specifies the number of bytes that 

the initiator has allocated for returned diagnostic data. An allocation length of 0 indicates that no 

DIAGNOSTIC data· is to be transferr6d. This condition is not considered as an error. The SMO-E511 

transfers allocation"l~ngth bytes or all available DIAGNOSTICS data (20 bytes), whichever is less. 

The DIAGNOSTIC data is returned in the following format: 

• This data is a vendor unique data _ 
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Byte Bit 7 I Bit 6 I Bit 5 1 Bit 4 Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Parameter length (13H) 

1 Reserved 

2 Error Source Reserved 

3 Test 7 I Test 6 I TestS I Test 4 Test 3 J Test 2 I Test 1 I Test 0 

4 Internal Error Code fot Test 0 (MSB) 

5 Internal Error Code fot Test 0 (LSB) 

6 Internal Error Code fot Test 1 (MSB) 

7 Internal Error Code fot Test 1 (LSB) 

8 Internal Error Code fot Test 2 (MSB) 

9 Internal Error Code fot Test 2 (LSB) 

10 Internal Error Code fot Test 3 (MSB) 

11 Internal Error Code fot Test 3 (lSBl -
12 Internal Error Code fot Test 4 (MSB) 

13 Internal Error Code fot Test 4 (LSB) 

14 Internal Error Code fot Test 5 (MSB) 

15 Internal Error Code fot Test 5 (LSB) 

16 Internal Error Code fot Test 6 (MSB) 

17 Internal Error Code fot Test 6 (LSB) .. -
18 Internal Error Code fot Test 7 (MSB) .. 
19. . Internal Error Code fot Test 7 (lSB) 

The Error Sour.ce contains information about the failure source. Bit 0 to 7 of the byte 3 (Test 0 to Test 7) 

contains each diagnostic result. A Test n (n=O, 1, .. 7) of 1 indicates that a specified diagnostic test fails. A 

Test n of 0 indicates that it passes successfully. Bytes 4 to 15 contain each Internal Error Code from the 

specified logical unit that gives more detailed information about the failure. The Internal Error Code for 

Test 0 (byte 4) corresponds to the test result, Test O. 

The Error Source and Internal Error Code are explained in Appendix A. (Refer to Appendix A for details) 
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SEND DIAGNOSTIC (1 "Ii) 
'. 

SEND DIAGNOSTIC 1DH 

FUNCTION 

Requests the SMO-ES11 to pertorm diagnostic tests. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 1 Bit 2 1 Bit 1 J Bit 0 

0 Operation Code (1DH) 

1 logical Unit Number I Reserv.ed J SelfTest I OevOfl I UnitOfL 

2 Reserved 

3 Parameter list length (lSB) 

Parameter list length (LSB) -4 

5 Reserved I Flag I link 

EXPLANATION 

The SEND DI~GNOSTIC command requests the. SMO-ES11 to pertorm diagnostic tests on the SCSI 

controller block, on the drive block, or on both. This command should be followed by a RECEIVE 

'DIAGNOSTIC RESULTS command, except when the self test (SelfTest) bit is 1. The parameter list length 

specifies the length in bytes of the SEND DIAGNOSTIC parameterlist* that is transferred during the 

DATA OUT phase. A parameter list length of 0 indicates that no data is transferred. This condition is not 

considered as an error. A logical unit off line (UnitOfl) bit of 1 enables write operations on user medium or 

operations that affect user visible medium positioning. A SCSI device off-line (DevOfl) bit of 1 enables 

. diagnostic operations that adversely affect operations to the logical unit on the SMO~E511. A Selffest bit 

of 1 directs the SMO-E511 to complete its default self test. If the self test is requested, the parameter list 

length has to be set to O. If the self test successfully passes, the command is terminated with a GOOD 

status; otherwise, the command is terminated with a CHECK CONDITION status and, if extended sense is 

requested, the sense key will be set to HARDWARE ERROR. A SelfTest of 0 directs the SMO-ES11 to 

pertorm a specified diagnostic test, then the parameter list length has to be set to 6. 

* This parameter list is a vendor un~ue parameter list 
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The default self test (SeIfTest=1) in the SMO-E511 performs the following diagnostic operations 

sequentially: 

Step 

o 
1 

2 

3 

Description 

SCSI controller block Self Diagnostics 

Drive block Self Diagnostics 

Drive Functional Diagnostics 

Disk Access Diagnostics 

The function in each diagnostic operation is explained in the advanced diagnostics in detail. 

The advanced diagnostic test is invoked when the initiator sets the Self Test bit to 0 and sends the SEND 

DIAGNOSTIC parameter list. The format of the SEND DIAGNOSTIC parameter list is as follows: 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit '0 

0 Subcommand Code 

1 Reserved 

2 Loop Count 

3 Test 7 J Test 6 I Test 5 I Test 4 I Test 3 I Test 2 I Test 1 I Test 0 

4 Reserved 

5 Reserved 

The Subcommand Code is used for selecting a particular diagnostics. Effective subcommands are: 

Subcommand Code Description 

OOH SCSI controller block Self Diagnostics 

01H 

02H 

03H 

Drive block Self Diagnostics 

Drive Functional Diagnostics 

Disk Access Diagnostics 

The Loop Count contains the number of repetition times of the diagnostics. In case of Loop Count OOH, it­

means 256 repetitions. From Test 0 through Test 7, a bit of 1 direct the SMO-E511 to skip the specified 

test, a bit of 0 directs to perform the specified test. The meaning of Test n (n=O, 1, .. 7) is defined 

individually for each subcommand. 
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Subcommand OOH SCSI controller block Self Diagnostics 

Test procedures in the SCSI controller block Self Diagnostics are: 

Step Description 

0 ROM (MCP-X.XX) Test 

1 RAM Test 

2 HIC (Host Interface Controller) Chip Test 

3 BMM (Buffer Memory Manager) Chip Test 

4 DIC (Drive Interface Controller) Chip Test 

5 ECC (ECC processor) Chip Test 

6 Buffer Memory Test J I:.-!-:. 

7 Reserved 

Subcommand 01 H Drive block Self Diagnostics 
-

Test procedures in the Drive block Self Diagnostics are: 

Step Description 

o Stop Spindle Test 

1 DCN (Drive Control block) Test 

2 

3 

ACN (Analog Control block) Test 

BCN(Bias magnet Control block) Test 

.4 Reserved 

5 Reserved 

6 Reserved 

7 Reserved 

Subcommand 02H Drive Functional Diagnostics 

Test procedures in the Drive Functional Diagnostics are: 

Step Description 

o Stop Spindle Test 

1 

2 

3 

4 

5 

6 

7 

Start Spindle Test 

Select ROM Mode Test 

Select MO Mode Test 

High Order Seek Test 

Seek Test 

Magnet Mode 0 Test 

Magnet .Mode 1 Test 

SEND DIAGNOSTIC (fDH) 
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Subcommand 03H Disk Access Diagnostics 

Test procedures in the Disk Access Diagnostics are: 

Step Description 

0 Inner SFP Read Test 

1 Inner Manufacturer Zone Test 

2 Reserved 

3 Reserved 

4 Reserved 

5 Reserved 

6 Reserved 

7 Reserved 
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PREVENT/ALLOW ME:'OIUM REMOVAL (1E1-i) 
'. 

PREVENT/ALLOW MEDIUM REMOVAL 1EH 

FUNCTION 

Prevents or allows removal of the medium in the logical unit. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 Bit 0 

0 Operation Code (1 EH) 

1 Logical Unit Number I Reserved 

2 Reserved -
3 Reserved 

4 Reserved Prevent 

5 Reserved I Flag Unk 

EXPLANA TlON 

The PREVENT/ALLOW MEDIUM REMOVAL command requests that the SMQ-E511 enables or disables 

the removal of the medium in the drive unit. When the prevent bit is set to 0, this command allows 

removal of the medium. If the prevent bit is set to 1, it inhibits removal of the medium. When medium 

removal is inhibited, the eject button of the drive unit is disabled and a START/STOP UNIT command with 

its eject bit set to 1 returns the CHECK CONDITION status. 

The prevention of medium removal condition terminates upon receipt of a PREVENT/ALLOW MEDIUM 

REMOVAL command with the prevent bit set to 0, or by the receipt of a BUS DEVICE RESET message 

from any initiator or a RESET condition. 
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READ CAP ACrTY (25H) 

READ CAPACITY 25H 

FUNCTION 

Reads capacity of the medium. 

COB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 Bit 0 

0 Operation Code (2SH) 

1 Logical Unit Number I Reserved RelAdr 

2 Logical Block Address (MSB) 

3 Logical Block Address 
-

4 Logical Block Address 

5 Logical Block Address (LSB) 

6 Reserved 

7 Reserved 

8 Reserved PMI 

9 Reserved I Flag Link 

EXPLANATION 

The READ CAPACITY command provides a means for the initiator to request information regarding the 

capacity of the logical unit. The last logical block address of the medium and the length of the logical block 

are returned. The partial medium indicator (PMI) bit has no effect on the returned data in the SMO-ES11. 

When the PMI bit is set to O. the logical block address in the CDS must be set to O. When the PMI bit is set 

to 1. the logical block address in the CDS does not need to be set to O. The capacity of the logical unit 

depends on the format mode and the sector size of the medium. 

The READ CAPACITY data format is as follows. 
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'READ CAPACITY (tSH) 

Byte Description 

0 Logical Block Address (MSB) 

1 Logical Block Address 

2 Logical Block Address 

3 Logical Block Address (LSB) 

4 Block Length (MSB) 

5 Block Length 

6 Block Length 

7 Block Length (lSB) 

The block length field contains the length of the specified block in bytes. 
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READ (28H) 

READ 28H 

FUNCTION 

Reads data from the specified logical block address. 

CDB 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 J Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (28H) 

1 Logical Unit Number I . Reserved I RelAdr 

2 
, 

logical Bloclr-Address (MSB) 

3 logical Block Address 

4 logical Block Address 

5 logical Block Address (lSB) 

6 Reserved 

7 Transfer length (MSB) 

8 Transfer length (lSB) 

9 Reserved I Rag I Unk 

EXPLANATION" 

The READ command requests the SMO-E511 to read the data from the medium and then transfer the 

data: to the initiator. The logical block address field specifies the logical block at which the read operation 

begins. The transfer length field specifies the number of contiguous logical blocks of data to be 

transferred .. A transfer length of 0 indicates that no logical blocks are transferred. This condition is not 

considered as an error. Any other value indicates the number of logical blocks to be transferred. Unless 

the RC bit of the mode select parameters is set to 1, the data read from the medium is corrected by the 

ECC. 

If the· ESC bit is set to 1, blank checking is performed. (See the Mode Select command for more detailS.) 

The function of this command is exactly the same as that of the Group 0 READ command (OSH); However,. 

the transfer length can be specified in 16 bits, and the relative addressing is available for this command. 
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'. 

WRITE 2AH 

FUNCTION 

Writes data to the specified logical block address. 

COS 

Byte Blt7 I Bit 6 I Bit 5 I Bit 4 I Blt3 J Bit 2 J Bit 1 I Bit 0 

0 Operation Code (2AH) 

1 Logical Unit Number I Reserved 
, 

RelAdr 

2 Logical Block Address (MSB) 

3 Logical Block Address 
-

4 Logical Block Address 

5 logical Block Address (lSB) 

6 Reserved 

7 Transfer length (MSB) 

8 Transfer length (lSB) 

9 Reserved I Flag I Link 

EXPLANATION-

The WRITE command requests the SMO-ES11 to write data to the medium. The logical block address 

field.specifies the logical block at which the write operation begins. The transfer length field specifies the 

number of contiguous logical blocks of data to be transferred, A transfer length of 0 indicates that no 

logical blocks are transferred. This condition is not considered as an error. Any other value indicates the 

number of logical blocks to be transferred, When this command is performed. the SMO-ES11 

automatically adds the error correction code (ECC) to each logical block data and then writes to the 

medium. 

If the AWRE bit is set to 1. and the specified block is detected as defective during the write operation of 

this command (in this case, lO error. tracking failure, or focus failure due to the medium defect). then the 

automatic write reallocation occurs, 

If the ESC bit is set to 1. blank checking is performed, (See the Mode Select command for more details.) 
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WRITE (2AH) 

The function of this command is exactly the same as that of the Group 0 WRITE command (OAH). 

However, the transfer length can be specified in 16 bits. and the relative addressing is available for this 

command. 
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SEEK 2BH 

FUNCTION 

Moves the optical head to the physical track where the specified logical block exists. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (2BH) 

1 Logical Unit Number I Reserved 

2 logical Block Address (MSB) 

3 Logical Block Address 

-4 Logical Block Address 

5 Logical Block Address (lSB) 

6 Reserved 

7 Reserved 

8 Reserved 

9 Reserved I Rag I Link 

EXPLANATIOM 

The SEEK command requests the drive unit to move the optical head to the physical track where the 

specified logical block exists. This function is exactly the same as that of Group 0 SEEK command (PBH). 
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WRITE AND VERIFY (2EH) 

WRITE AND VERIFY 2EH 

FUNCTION 

Writes data to the medium and then verifies the written data by checking the error correction code. 

COB 

Byte Blt7 J Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (2EH) 

1 Logical Unit Number I Reserved I RelAdr 

2 Logical Block Address (MSB) 

3 Logical Block Address 

-4 Logical Block Address 

5 Logical Block Address (LSB) 

6 Reserved 

7 Transfer Length (MSB) 

8 Transfer Length (lSB) 

9 Reserved I Flag I Link 

EXPLANATION 

The WRITE AND VERIFY command requests the SMO-ES11 to write data to the medium and then verify 

the written data by checking the error correction code (ECC). The logical block address field specifies the 

logical block at which the write operation. begins. The transfer length field specifies the number of 

contiguous logical blocks of data to be transferred. A transfer length of 0 indicates that no logical blocks 

are transferred. This condition is not considered as an error. Any other value indicates the number of 

logical blocks to be transferred. During the write operation, the SMO-ES11 automatically adds the ECC to 

each logical block data. Verification is performed by reading written data and checking the ECC. 

If the AWRE bit is set to 1, and the specified block is detected as defective during the write operation of 

this command (in this case, !D error, tracking failure, or focus failure due to the medium defect), then the 

automatic write reallocation occurs. Furthermore, if the verify error is detected during its verification 

process, the SMO-ES11 also reallocates the alternative block automatically. The verification error 

threshold is set about half of the error correction capability of the SMO-ES11. 
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WRITE AND VERIFY (tEH) 

". 

Even if the ESC bit is set to 0, blank checking is pertormed. (See the Mode Select command for more 

detailS.) 

. "-
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VERIFY 2FH 

FUNCTION 

Verifies the data starting from the specified logical block address by checking the error correction code. 

COB 

Byte Blt7 I Bit 6 I Bit5 I Bit4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (2FH) 

1 logical Unit Number I Reserved I BV I Reserved I RelAdr 

2 Logical Block Address (MSB) , 

3 Logical Block Address 
-

4 Logical Block Address 

5 Logical Block Address (LSB) 

6 Reserved 

7 Verification Length (MSB) 

8 Verification Length (LSB) 

9 Reserved I Flag I Link 

EXPLANATION. 

The VERIFY command has two mode of operation depending on the set of BV bit. If the BV bit is set toO, 

the VERIFY command requests the SMO-E511 to verify the written data by ch.ep<ing the error corre~tion 

r:ode (ECC). The verification error threshold is set about half of the error correction capability of the SMO­

E511. If the BV bit is set to 1, the VERIFY command requests the SMO-ES11 to verify the block are blank 

(unwritten) by using the blank search method. 

The logical block address field specifies the logical block at which the verification begins. The verification 

length field specifies the number of contiguous logical blocks of data to be verified. A verification length 

of a indicates that no logical blocks are verified. This condition is not considered as an error. Any other 

value indicates the number of logical blocks to be verified. 
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'. 

READ DEFECT DATA 37H 

FUNCTION 

Reads the medium defect information 

COS 

Byte Bit 7 I Bit 6 I Bit 5 Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (37H) 

, Logical Unit Number Reserved 

2 Reserved ~ ,\ . PUst I ·GUst I· Defect List Format 

3 Reserved 

-4 Reserved 

5 Reserved 

6 Reserved 

7 Allocation length (MSS) 

8 Allocation length (lSS) 

9 Reserved I Rag I Link 

EXPLANATION' 

The READ DEFECT DATA command requests that the SMO-ESll transfer the medium defect data to the 

initiator. The allocation length field specifies the number of bytes that the initiator has allocated for th.e 

returned READ DEFECT DATA. An allocation length of 0 indicates that no READ DEFECT DATA is 

transferred. This condition is not considered as an error. The SMO-ES11 transfers allocation length.bytes 

or all available READ DEFECT DATA, whichever is less. 

A P list (PUst) bit of 1 requests the SMO-ES11 to return a primary list of defects. A G list (GUst) bit of 1 
.. 

requests the SMO-ESll to retum a grown list of defects. The defect list format field specifies the format 

of the defect list returned. This command returns the defect lists depending on the effective format mode 

of the medium, not depending the current format mode. Hence the effective format mode is 3, the PUst 

corresponds to the defect list recorded in the POL, and the GUst corresponds the defect list recorded in 

the PDL+SDL. But only the physical sector format is available for the READ DEFECT DATA command. 

Available combination of the parameters are as follows: 
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COPY AND VERIFY (3AH) 

PlIst GList 

(bit 4) 

1 

o 

(bit 3) 

o 
1 

All other codes 

Defect List Format 

(bit 2) 

1 

1 

(bit 1). (bit 0) 

o 
o 

1 

1 

Description 

P list is sent in physical format. 

G lists is sent in physical format. 

Reserved 

The READ DEFECT DATA contains a four-byte header followed by zero or more defect descriptors. 

Refer to the FORMAT UNIT command for the description of the defect descriptor. The READ DEFECT 

DATA header is as follows: 

Byte Bit 7 I Sit 6 1 Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 J Bit 0 

0 Reserved 

1 Reserved I PUst I GUst I Defect List Format 

2 Defect List Length (MSS) 

3 - Defect List Length (LS8) 

The PUst. GUst and defect list format field have the same meaning as that of COB. The defect list length specifi 

the total length in bytes of the defect descriptors that follow. 
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WR.lTE BUFFER 3BH 

FUNCTION 

Writes data to the data buffer of the SMO-E511. 

COS 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operation Code (3BH) 

1 logical Unit Number I Reserved I BeV 

2 Reserved 

3 Reserved 

4 Buffer Offset (MSB) -
5 Buffer Offset (lSB) 

6 Reserved 

7 Byte Transfer length (MSB) 

8 Byte Transfer Length (LSB) 

9 Reserved I Rag I Unk 

EXPLANATfOfif 

Normaliy, this command is used in conjunction with the READ BUFFER command to test the data buffer 

memory of the SMO-E511 and the SCSI bus integrity. The transfer data consists of a four-byte header 

and the WRITE BUFFER data. Transfer data length is specified by the byte transfer length field. A byte 

transfer length of 0 indicates that no Write Buffer Header and no WRITE BUFFER data is transferred. This 

condition is not considered as an error. As maximum transfer data length is 65535 bytes, up to 65531 

bytes of WRITE BUFFER data can be transferred. A buffer control valid (BeV) bit of 0 indicates that the 

WRITE BUFFER data is stored in the buffer memory starting from address O. In this case, the buffer offset 

field must be set to O. When the BeV bit is set to 1, the buffer offset field indicates the starting address of 

the buffer memory where the WRITE BUFFER data is written. The SMO-E511 has the 65536 bytes of 

buffer memory. If the written data exceeds address 65535, the exceeded data is written from address 0 

continuously. The Write Buffer Header is as follows: 
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WRITE BUFFER (3BH) 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 41 Bit 3 r Bit 2 I Bit 1 I Bit 0 

0 Reserved 

1 Reserved 

2 Reserved 

3 Reserved 
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READ BUFFER 3CH 

FUNCTION 

Reads data form the data buffer of the SMO-E511. 

CDS 

Byte Bit 7 I Bit 6 I Bit 5 1 Bit 4 I 81t 3 I 81t 2 I Bit 1 I Bit 0 

0 Operation Code (3CH) 

1 logical Unit Number I Reserved I BCV 

2 Reserved 

3 Reserved 

-4 Buffer Offset (MSB) 

5 - Buffer Offset (lSB) 

6 Reserved 

7 Byte Transfer length (MSB) 

8 Byte Transfer length (lSB) 

9 Reserved I Flag I link 

EXPLANATION 

Normally, this command is used in conjunction with the WRITE BUFFER command to test the data buffer 

lJlemory of the SMO-E511 and the SCSI bus integrity. The transfer data consists of a four-byte header 

a:1d the READ BUFFER data. Transfer data length is specified by the byte transfer length field. A byte 

transfer length of 0 indicates that no Read Buffer Header and no READ BUFFER data is transferred. This 

condition is not considered as an error. As maximum transfer data length is 65535 bytes, up to 65531 

bytes of READ BUFFER data can be transferred. A buffer control valid (BCV) bit of 0 indicates that the 

READ BUFFER data is read from the address 0 of the buffer memory. In this case, the buffer offset field 

must be set to O. When this bit is set to 1, the READ BUFFER data is read from the address specified by 

the byte offset field. The SMO-E511 has the 65536 bytes of buffer memory. If the address of the transfer 

data exceeds 65535, data is read from address 0 continuously_ The Read Buffer Header is as follows: 
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READ BUFFER (3CH) 

'. 

Byte Bit 7 I Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Reserved 

1 
. 

Reserved 

Z Available Length (MSB) 

3 Available Length (LSB) 

The available length field indicates the available READ BUFFER data length in bytes. The SMO-ES11 always r 
65531 for this. 
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READ LONG· 3EH 

FUNCTION 

Reads data from the specified logical block address with ECC data~ 

COB 

Byt. Bit 7 J Bit 6 I Bit 5 I Bit 4 I Bit 3 I Bit 2 I Bit 1 I Bit 0 

0 Operalion Cod. (3EH) 

1 logical Unit Number I Rasarvad I ReIAda' 

2 logical Block Address (MS8) 

3 Logical Block Addr.ss 

4 Logical Block Address -
5 Logical Block Address (LS8) 

6 Ras • ..-....., 
~ 

7 TransferLe 
... ~ 

B) 

8 Transfer Length (LSB) 

9 Reserved I Rag I Unk 

. \; .. 

EXPL~NATION t 
The READ LONG corrvnancl requests the SMO-E511 to read 'the data and error correction code (ECC) 

from the mecflUm and transfer the data and ECC information to the initiator. The logical block address field 

specifies the logical block at which -the read operation begins. The transfer length field specifl8S the 

number of contiguous logical blocks of data and ECC infonnation to be tnmsferred. A transfer length of 0 

ind"lCates that no data is transferred. This condition is not considered as an err()r. Any other value 

indicates the number of logical blocks to be transferred. The READ LONG command-does not correct the 

data with the ECC. When the logical block length is 1024 (512) bytes, the length of ECC information is 

176·· (98) bytes 

• Th. d.flnition of this command is different from thai of CCS Rev 48 . 

•• This vaIu. inc:Iudas the ECC. CAe and control bylas. 
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