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6.0 Changer Model

A changer Logical Unit will perform exactly like asingle ATAPI Logical Unit. However it shall support commands,
MECHANISM STATUS (BDh) and LOAD/UNLOAD C/DVD (A6h).

A changer Logical Unit provides a storage area for more than one C/DVD Disc. This storage area contains multiple
areas called dots. Each ot can contain just one Disc. Once a Disc has been placed in to a given dlot, it becomes locked
in that position. This specification provides no capability to move a Disc from one slot to another. Thus when a Disc has
been moved from a given dlot into the playing position, it can only be moved back into the slot that it came from. This
shall be followed even if power islost while a Disc isin the playing position or while it was being moved.

There are two basic types of changer mechanisms, one that has individually addressable gject and load capability and
an-other that uses a cartridge to hold the discs. In the former, individual disc can be changed, while in the later all the
stored discs must be changed at one time.

Any time a Disc/Cartridge is installed from the changer, the Logical Unit shall generate an Unit Attention Condition.
After the host detects the unit attention on a known changer Logical Unit, the host may issue a MECHANISM STATUS
Command. Thiswill provide the host with information on what disc is present or was changed.
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6.1 Side definition

As part of the DVD specifications, there is a type of media supported that includes data on more than one side of the
Disc. Thiswill allow devices that can automatically change sides to come into existence. Thus for C/DVD Devices, there
is an optional capability to select each side of the Disc. Although this would not normally be thought of as a changer
type of operation, the two sides to the Disc are independent and changer like functions are a good match for selecting
sides. When the Logical Unit supports this functionality, each physical slot will have two logical slots. For example
referencing slot 0 would be one side of the Disc, and slot 1 would then be the other side.

There are two fundamental techniques used to select each side of DVD media. Thefirst is the most space efficient. It
simply moved the Pick Up (laser unit used to read the disc) to the other side. This does add complexity to the laser
mechanism to be able to position it on either the bottom or top of the media. The second approach is to actualy flip the
media over. This type does not exist today, although it is possible. This type of Logical Unit will pose some problems
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making sure that the correct side is selected after a power on or hard reset condition. Some way to remember which side
was selected when the power was removed would be needed.

For aLogical Unit that supports changing sides (see section 9.1.8.7, "C/DVD Capabilities and Mechanical Status Page”,
on page 126, “ Side Change Capabl€e”), the number of Slots reported shall be even, and every other slot shall be an
alternating side.

6.1.1 Side Changing Only Logical Unit

There can exist aLogical Unit that is capable of changing the side of the Disc, but does not have separate Slots from the
playing position. Thistype of Logical Unit reports that it has a Mechanism type that is not a changer, but also reports
Side Change Capable. This style of Logical Unit will still make use of the LOAD/UNLOAD C/DVD command to
change the currently selected side. This style Logical Unit shall report two slots available (see section Table 52 -,
"Mechanism Status Header", on page 104).

A side effect of aLogical Unit that only has the capability to change sides is that when unloading a Disc does not
actually perform any action. Thiswill appear to the host asa Logical Unit with Delayed L oad type of operation (See
section 6.5, "Delayed Disc load operation™, on page 70).

Note that aDVD Logical Unit that supports changing sides will not be able to report if there is actually data on both sides until
each side has been read.

6.1.2 Attention Conditions for Sided Discs

Devices that support changing sides shall only report Unit Attention Conditions for changes that involve movement of a
Disc in/out of the Logical Unit. Changes of side shall not generate Unit Attention Conditions.

6.1.3 Error Conditions for Sided Discs

Devices that support changing sides of a Disc shall use the NO REFERENCE POSITION FOUND, Sense Key 02h NOT
READY, ASC/ASCQ 06/00 to report when the currently selected side does not contain valid data.

6.2 Initialization

The Changer shall perform it’sinitialization routine at power on or receipt of a hard reset from the host.

“Initializing Changer” is a process that refers to gathering the information that is necessary to respond to the
MECHANISM STATUS Command. If a changer isin the process of Initializing when it receivesa MECHANISM
STATUS Command, it will respond immediately and provide no slot table information (Only the Header).



Doc No. 97-105R0

K dut v Do
Lopx o Lot will do MO TRE
dut the Changor St i
*Rocly ™

Taload Complats

(it ir Uhdoad Tn Progw i)

i!.l'
[itate 5 Lood B
proges)

Comrand

Fimure &- Changer Shate Diagram

6.3 Changer Addressing
Several Changer specific commands use addresses called “ Slots’.

If any commands related to Changer operations are implemented, then all the Changer commands shall be
implemented. To determine if an ATAPI Logical Unit is achanger type Logical Unit, the Loading Mechanism Type
field in the Capabilities page will contain one of the two changer type code (See "9.1.8.7 C/DVD Capabilities and
Mechanical Status Page" on page 126) for individual disc or cartridge implementations. A Logical Unit that reports Side
Change Capable shall implement al Changer commands.

6.4 Automatic Load and Unload Operations

After initialization is complete the changer shall have Slot O loaded into the play position. This enables drivers which
are not changer aware to work with a changer Logical Unit asif it were anormal single Disc ATAPI Logical Unit. This
also insures compatibility with Bootable C/DVD. In support of this goal the changer shall also load and unload (Eject)
default Disc O if the changer supports loading and unloading (Ejecting) individual Discs unless otherwise commanded
by the use of one of the changer specific Load/Unload commands.
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When a LOAD Command is received and a Disc is present in the Playing position, it shall be unloaded automatically
be-fore the specified Load operation is performed.

6.5 Delayed Disc load operation

C/DVD Changer Devices may either move a disc into the playing position immediately upon receipt of aLOAD
command, or delay the loading of the disc until a media access command is received. It is recommended that the Logical
Unit not load discs into the playing position until data from adisc that is not cached is requested from the host. Note
that the delayed operation extends to the UNLOAD operation as well. Both the load and unload operations can be
delayed.

Note that Host Drivers should expect to encounter |oad mechanism delays on media accesses in addition to the spin up
and seek delays normally introduced with these commands.

If the Logical Unit supports delayed loading and the selected disc is not in the play position, then the following
commands shall move the selected disc into the play position When data that has not been cached has been requested by
the host:



Table 13 - Delayed Load Operation by command

Lotrrnand Alowed Ao
[ AR TTeT oy 1N o = T oot g 15 ol e
[ CHENGE DERNITION o codra 3day Eor m cdum mowement S e ar
[TLOSE AFEA T CEoa 0N D2y in procesa ng comm and iz allowed
COMFARTE Tid 2y in procesd ng oo andis allowed
OOF" T 2y in procesa ng comm and 1= allowed
[ &N VERE T = i procesa ng comm and 17 allowed
RTEHCAHE Td 2y in procesa ng comm and 1= allowed
[ FOR ML TIIT T oy i proceza ng comm and 17 allew ed
[GET EJENT ST SN O IIC A TON o cdra 3day Eorm edum moranent Sl ear
[ T o odra dday For moedum moranent Sl ecor
[ L OED FONL OaT o T = i procesa ng comnmm and 1 allow cd B, 1 ik recommended
[ TOCKXONLOCE CACHE T oy i proceza ng comm and 1= allewsd
LOGSELECT Woedra dday formedum movement S wFocar
LOG3ENSE Noedra dday Eormoedum mowanent oW ocor
[ MECHANIZM STAT S T ora dday For moedum movement Sraleor
HMODE SELECT10] Wawdra Fday far medum mavement S afocar
HMODE SENTE[TO) N o wdra day formedum moveanent & afocar
[ FTERAATENT FESERWE ITOOT Wawdra dday Earmodum mavement S afocar
LA A0 The current Aok = ected = aTE: moved in o heplay posh on
T &7 A0 MEF The current Aok 2 ooted o mowed it o heplay Foh on
FLAC LD THhe current Aok o0 ooted e mon o o h e play poeit on
FRITETCH Tid 2y in procesd ng oo andis allowed
[ TREENTALL O MEIMOH FEMO T Wawdra Fday far medum mavement S afocar
READTE] Tid 2y in proces ng comm and i allowed
FEAD ETITETR Wawdra dday Earmodum mavement S afocar
[ TEED OO C 2O o odra aday for moedum moranent Sl eor
[ FEED TS INFOR AT Td 2y in procesa ng comm and 1= allowed
KEAD HEADER Did 2y in procesd ng comm andiz allowed
[ FEED 0E-CHANNEL Tid = in proceza ng comm and 12 allewed
[ FEED FORFSITED CoF ATy o cdra dday For moedum mcerment Sraeoor
RFEAD T Tid 2y in procesd ng oo andis allowed
READ CIVMSF D2y in procesa ng comm and iz allowed
[ FEED IfD o ROCTORE T = i procesa ng comm and 17 allowed
[ FEEL LG T 2y in procesa ng comm and 1= allowed
[ FEED TOT AT T oy i proceza ng comm and 17 allew ed
[ TEED TRACEINFORMATON Td 2y in procesa ng comm and 1= allowed
[ TECHVE NI OSTIC R EOLT S o odra dday For moedum moranent Sl ecor
FELEAZE Wawdra Fay farmodum mavanent & focar
[ FEFORT KET Noedra dday Eormoedum mowanent oW ocor
[ FEFCRT LUNS o cdra 3day Eorm edum moranent Sl ear
REQOEST ZEMSE Noedra dday Eormoedum mowanent oW ocor
[ FESETVE o cdra dday for moedum moranent S oor
[ TESEFVETEECK T 2y in procesa ng comm and 1= allowed
[ FEEETO T = i procesa ng comm and 17 allowed
SEEE The current Aok = ooted o moved into heplay Fo=h on
[ TENTD DLSGENOSTIC o odr dday for moedum Mot Sran eor
SENDEEY Wawdra Fay farmodum mavanent & focar
[ TEND OFCINFORM S TION o cdra dday For moedum mcerment Sraeoor
SET T 3F EED [ O ke ot Woedra dday formedum movement S wFocar
[ STOF FL AT oo Noedra dday Eormoedum mowanent oW ocor
[T ZRT STOF THIT The current A0k 2 ooted = o moved intohepl & poation
[ TEST ONIT FEETTY Wawdra Fday far medum mavement S afocar

Table 13- Delayed Load Gperation by cormnand (Conknued)

Corrimand A lowed Al
[TWERLET (73] Tl 1T EF o= g cofnmn and 15 Al ed
[ WTHITE (17 T oy inproca ng comm and iz allowed
[ WTHITE EUTTER T woctra Aay Eor moedum movanent S aiocor
[THTECT T oy 0 pr oceza ng commm and 1z allowed
[THTEDVO ST TORE T 2y 0 pr ociza ng conmmm and iz allowed

THTE SR I TERTTTIE

Did oy in procesa ng comm and iz allowed
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6.6 Prevent / Allow processing

There are two techniques for Prevent / Allow, either all the discs shall be prevented from being gjected by the user or
each disc individually shall be prevented. If the Logical Unit reports support for Software Slot Selection, then each slot
shall be individually controlled by the Prevent / Allow command. Note that changer devices that use a Cartridge and not
individually controlled slots should not report the Software Slot Selection capability.

6.7 Error Reporting

If any of the following conditions occur during the execution of a command, the C/DVD Changer shall return CHECK
CONDITION status. The appropriate sense key and additional sense code shall be set. The following list illustrates some
error conditions and the applicable sense keys. The list does not provide an exhaustive enumeration of all conditions that
may cause the CHECK CONDITION status.

Table 14 - Ervor Condifions and Sense Eeps for Changer Mechanisms

Condition Sarwa Hay
[ Ired 10 STk ey LLEGAL FETOEST
Dhiaipported gplan requested ILLEGAL EECITEST
Laad of Onload toirwdid slator na Dizein sournce Tosstion TLLEGAL REOOET
AT Theice res et o trediurm chang e avce [t corrrnand OHIT AT ENTICOH
Cell d agnostic Faled HARTVTARE EEROE

In the case of an invalid Slot number, the sense data information field shall be set to the Slot number of the first invalid
address.

When an error condition is reported to the host, the disc in the selected dlot shall be moved into me play position.

Attemptsto gect a Disc if the changer type is cartridge and there is a Disc in the playing position shall be rejected with
a Sense Key 05, (ILLEGAL REQUEST) Sense Code 01 (MECHANICAL POSITIONING OR CHANGER ERROR).



