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1. SCOPE

Thisishardware specification of the TEAC DV-W28EC-083/-093 built-in type CD-RW/DV D-Multi recorder
/IDVD +RW (hereinafter referred to asdrive). Asfor the software specification, refer to "DV-W28EC Software
Specification".

2. OUTLINE
The outline of thisdriveisgivenin Table 2-1.

(Table 2-1) Outline of the specification

Model name DV-W28EC-083 DV-W28EC-093

TEACPIN 1977176083 1977176093

Applicable safety standards | UL, CSA, TUV, CE, FCC, C-tick

Data transfer rate (burst) 33.3MBytes/sec max

Average access time 130msec (CD-ROM)/130msec (DVD-ROM), average by TEAC standards

(DZI jﬁ ép,g?/dspeed mode) 5,160min"t (Approx)

Host interface IDE (ATAPI)

IDE input/output signal CSEL —CSEL

Power source +5vDC

Starting time CD-ROM:14sec typ (excluding the multi-session CD)
DVD-ROM:15sec typ (excluding dual layers and multi-border)

Readable discs CD/CD-ROM (12cm, 8cm)

CD-R (Recorded)

CD-RW (Recorded)

DVD-ROM, DVD-R (Recorded), DVD-R (DL, Recorded)
DVD-RW (Recorded)

DVD-RAM (Recorded)

DVD+R (Recorded), DVD+R (DL, Recorded)

DVD+RW (Recorded)

Recordable disc CD-R/RW, DVD-R/RW, DVD-R (DL),
DVD-RAM (4.7GB), DVD+R/RW, DVD+R (DL)
(Refer to item 4.6)

Applicable format CD-DA

CD-ROM Mode 1, Mode 2

CD-ROM XA Mode 2 (Form 1, Form 2)

Photo CD (single/multi-session), Enhanced CD, CD-TEXT
DVD-ROM

DVD-R (General. Authoring), DVD-R (DL)

DVD-RW, DVD-Video

DVD-RAM (4.7GB),

DVD+R, DVD+R (DL), DVD+RW

Front bezel color Black

Eject button color Black

Access indicator Green

Laser class Class 1 laser product

Write CD Disc at once, Session at once, Track at once, Packet write
methods DVD Disc at once, Incremental, Over write, Sequential, Multi-session

RoHS directive Complies with




3. CONSTRUCTION

3.1 External Construction
(1) Dimensions
(a) Height
(b) Width
(c) Depth
(2) Mass
(3) Disc clamp system
(4) Loading
(5) Ejection

: 12.7mm (excluding the front bezel)

: 128mm (excluding the front bezel)

: 129.4mm (excluding the gject button)
: 180g or less

. Ball clamp

: Manual loading using the tray

(a) Manual gject using the gject button
(b) Automatically gject using the command

(c) Eject distance
(6) Externa view

: 10mm or more
. Referto Fig. 3.1-1.
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3.2 Installation

(2) Installation direction . RefertoFig. 3.2-1
(2) Tilt . Refer to Fig. 3.2-1 below.
(3) Installation method . Thefixing holesin the side of the unit are used.

Separate discussions and arrangements are required when the
installation holes are not used.

@ 30° orless | 30° or less 30° orless | 30° or less

1 =,

(b) 5°orless [ 30° or less
30° or less | 30° or less

i \

N
N

© 30° or less [5°or less
30° or less | 30° or less

|:| O

(Fig. 3.2-1) Tilt of the drive




4. DISC SPECIFICATION

4.1 Applicable Disc Format
» CD-DA
* CD-ROM Mode 1
* CD-ROM XA Mode 2 (Form 1, Form 2)
* Multi-session Photo CD
* CD-I
* Video CD
» Enhanced CD
* CD-TEXT
* DVD-ROM
* DVD-R (General, Authoring)
* DVD-Video
« DVD-R (DL)
* DVD-RW
* DVD-RAM (4.7GB)
* DVD+R
» DVD+R (DL)
e DVD+RW

4.2 Rotational Speed
Refer to Table 4.2-1 for the rotational speed.

(Table 4.2-1) Rotational speed

Operation/Disc format Read speed/Disc speed
Idle mode (DVD) 2x CLV 2,794 - 1,150rpm
Idle mode (CD) 9.3x CAV 2,000rpm
Read (DVD-ROM) 8x CAV 4,680rpm
Read (DVD-ROM DL) 8x CAV 4,680rpm
Read (DVD-Video) 4x CAV 2,340rpm
Read (DVD-RAM) 3-5x ZCLV 4,869 - 3,438rpm
Read (CD-ROM Model) 24x CAV 5,160rpm
Read (CD-ROM Video CD) 9.3x CAV 2,000rpm
Read (CD-DA) 24x CAV 5,160rpm
Play Audio 9.3x CAV 2,000rpm
Mixed (CD-ROM Model and Modezform2 or CD-DA)| (24x CAV 5,160rpm/9.3x CAV 2,000rpm)
Mixed (DVD-ROM and DVD-Video) (8x CAV 4,680rpm/4x CAV 2,340rpm)
CD-RW (Read only operation) 24x CAV 5,160rpm
Read (DVD-R/ +R) 8x CAV 4,680rpm
Read (DVD-R DL) 6x CAV 3,840rpm
Read (DVD-RW/ +RW) 8x CAV 4,680rpm
Read (DVD+R DL) 6x CAV 3840rpm




4.3 Data Capacity

* 650MB/700MB : CD-ROM Mode 1
. CD-ROM XA Mode2 Form 1
» 738MB/795MB . CD-ROM XA Mode 2 Form 2
e 74min/79min . CD-DA
» 47GB/side . DVD-ROM, DVD-Video, DVD-R, DVD-RW, DVD-RAM, DVD+R,
DVD+RW
» 8.5GB/side : DVD-ROM, DVD-Video (DL), DVD-R (DL),
DVD+R (DL)
4.4 Write methods
CD . Disc at once, Track at once, Session at once, and Packet write
DVD . Disc at once, Incremental, Over write

DVD+R/RW : Sequential, Multi-session

4.5 Readable disc

Press CD, Recorded CD-R/RW, Press DVD, Recorded DVD-R, Recorded DVD-R (DL),
Recorded DVD-RW, Recorded DVD-RAM, Recorded DVD+R, Recorded DVD+R (DL),
Recorded DVD+RW

4.6 Recordable Disc (Recording Speed)
With the recommended discs, the following speeds of recording are available:

(Table 4.6-1) Recording Speed

CD-R 10- 24x (ZCLV), 10 - 20x (ZCLV), 10 - 16x (ZCLV), 10x (CLV), 4x (CLV)
CD-RW 10 - 24x (ZCLV), 10 - 20x (ZCLV), 10 - 16x (ZCLV), 4x (CLV)

DVD-R 2-8x (ZCLV), 2-4x (ZCLV), 2x (CLV), 1x (CLV)

DVD-R (Dual layer) 2 - 4x (ZCLV), 2x (CLV)

DVD-RW 2-6x (ZCLV), 2-4x (ZCLV), 2x (CLV), 1x (CLV)

DVD-RAM 3- 5x (ZCLV), 3x (ZCLV), 2x (ZCLV)

DVD+R 2.4-8x (ZCLV), 2.4 - 4x (ZCLV), 2.4x (CLV)

DVD+R (Doublelayer) | 2.4- 4x (ZCLV), 2.4x (CLV)

DVD+RW 3.3- 8x (ZCLV), 2.4 - 4x (ZCLV), 2.4x (CLV)




5. PERFORMANCE

5.1 Operating Performance

(1) Average random accesstime
. Referto 4.2

(2) Disc speed
(3) Datatransfer rate
(a) Read sustained

(b) Programmed 1/0O
(c) Multi-word DMA
(d) UltraDMA

(4) Starting time

130msec average (CD-ROM, 24x), 130msec average (DVD-ROM, 8x)

. 1,545 to 3,600kB/sec (CD-ROM model)

4,469 to 10,816kB/sec (DVD-ROM)

. 16.7MB/sec max (Mode 0 to 4)
: 16.7MB/sec max (Mode 0 to 2)
: 33.3MB/sec max (Mode 0 to 2)

() When power is switched on/when disc is |oaded

CD-ROM
DVD-ROM
DVD-Video
DVD-R
DVD-RW
DVD-R (DL)

DVD-RAM
DVD+R
DVD+RW
DVD+R (DL)

. 14sec typ (excluding the multi-session CD)

. 15sec typ (excluding dual layers and multi-border)
: 15sectyp

: 30sec typ

: 35sectyp

. 45sectyp
. 25sectyp
: 32sectyp
. 38sectyp

. 45sectyp

(b) Return time from the standby mode

CD-ROM
DVD-ROM
(5) Data buffer capacity

5.2 Audio
(1) Lineoutput

» 4sec or less
1 4secor less
: 2MB

The following specifications apply during audio play.

(&) Number of channels
(b) Freguency response
(c) Dynamic range

(d) SN

(e) Distortion factor

(f) Channel separation
(g) Output level

(h) Muting

(i) Volume

5.3 Acoustic Noise
(1) Operating

. 2 channels (stereo)

: 20to 20kHz (+3dB)

: 80dB or more (IHF A, 1kHz, L PF 20kHz)

. 80dB or more (IHF A, 1kHz, LPF 20kHz)

: 0.05% or less (1kHz, 20kHz L PF)

: 70dB or more (1kHz, 20kHz L PF)

: 0.7Vrms £3dB (load = 47kW ATT = 0dB)

: each channel independent (using the ATAPI command)
. Software volume using the ATAPI command,;

255 steps from volume level 0 to —eo (infinity) dB; variable for each
channel independently.

. 46dBA or less (during seek/read/write/Active/ldle, distance 0.5m)



(2) Ejecting : 65dBA or less (distance 0.5m)
(3) Others : 35dBA or less (distance 0.5m)



6. ENVIRONMENTAL CONDITIONS
The environmental conditions as specified here do not include the environmental conditions of the disc. The
environmental conditions of the disc should follow the specifications of the applicable disc.
(1) Ambient temperature
(a) During operation . 510 45°C (Surface temperature on the top cover and the main frame;
510 55°C)
The recording speed may be limited or reduced even in the above

temperature due to the temperature sensitive function in the pickup.

(b) During non-operation . —20t0 60°C
(c) During transportation (packaged)
: 4010 65°C

(2) Temperature gradient
(a) During operation : 121°C/hour or less (hon-condensing)
(b) During non-operation/transportation
: 20°C/hour or less (non-condensing)
(3) Relative humidity
(a) During operation : 8to 80% (non-condensing)
provided that the maximum wet-bulb temperatureis 29.4°C or less.
(b) During non-operation/transportation
: 510 95% (non-condensing)
provided that the maximum wet-bulb temperature is 29.4°C or less.
(c) During transportation (packaged)
: 510 95% (non-condensing)
provided that the maximum wet-bulb temperature is 29.4°C or less.
(4) Vibrations
(a) During operation:
When installed horizontally: 2.9m/s? (0.3G) or less
When installed vertically : 1.96m/s? (0.2G) or less
provided that the sweep frequency is 5 to 500Hz and sweep rate,
loct/min.
excepting recording mode.
(b) Transportation (packaged) : 19.6m/s? (2G) or less provided that the sweep frequency is 5 to 500Hz
and sweep rate, loct/min.
(5) Shock
(a) During operation (free from malfunction)
When installed horizontally: 68.6m/s? (7G) or less (half-sine shock
pulse; 11msec, intervals, 10sec)
When installed vertically : 49m/s? (5G) or less (half-sine shock pulse;
11msec, intervals; 10sec)
excepting recording mode and CD-DA play mode.
(b) During operation (while the CD-DA is playing)
: 19.6m/s? (2G) or less (half-sine shock pulse; 11msec, intervals; 10sec)
(c) During non-operation/transportation
: 588m/s? (60G) or less (half-sine shock pulse; 11msec)
1,960m/s? (200G) or less (half-sine shock pulse; 2msec)
However, tray gection is allowed.



(6) Dust
(7) Cooling

. office environment
: natural air cooling

—-10-



7. RELIABILITY
(1) Mean time between failures (MTBF)
: 60,000POH or more (the frequency of use should be 10% at normal
temperature and humidity)
(2) Meantimetorepair (MTTR) : 30minutes

(3) Loading/gjecting life : 10,000times or more
(4) Power ON/OFF life . 60,000 times or more
(5) Laser diodelife
(@ CD : MTTF 8,000 hours (Duty 50% pulse 225mwW, 90°C)
(b) DVD : MTTF 10,000 hours (Duty 35% pulse 215mW, 85°C)
(6) Seeking life : 2 x 108times or more (random access, 25°C, duty; 20% or |ess)

(7) Error rate
(a) Read error rate

DVD : Once per 10*? bits or less
CD : MODE 1 and MODE 2 (FORM 1): Once per 10*? bits or less
MODE 2 (FORM 2) and CDDA : Once per 10° bitsor less
(b) Seek error rate : Once per 106 seeks or less

(8) Self-diagnosis
(a) When power is switched ON: Various controllers, ROM, RAM, buffer, ECC circuit, etc.
(b) When disc isinserted : Servo circuit, signal processors, etc.

8. SAFETY STANDARDS

The drive complies with the following safety standards:
(1) UL standard, (2) CSA standard, (3) TUV standard, (4) CE standard, (5) FCC standard,
(6) C-tick standard

9. FRONT INDICATOR
(1) Location . RefertoFig. 3.1-1.
(2) Color : Green
(3) Lighting conditions
(a) Continuous on
* During seek
 Transfer of the read data to the host is under way.
(b) Flashing with a period of 3 second (Duty 50%)
 During write
* While audio is being played
(c) Flashing with a period of 1 second (Duty 50%)

* From POR or tray loading to the end of TOC read (when the disc is present)

» From POR or tray loading to the end of detecting the disc (when the disc is not present). If an error
which is considered to arise from the disc occurs, flashing continues until the disc is gjected. If an error
which seemsto rest with the drive’ s hardware, flashing continues until the power is switched OFF.

(d) Flashing with a period of 0.5 second (Duty 50%)
 During gection

—-11 -



10. DRIVE CONFIGURATION
The setting to master or slave is determined by the CSEL signal (interface connector pin number 47).
» DV-W28EC-083:
If thesignal isat low level, the drive is set to the master, and if it isopen or at high level, it is set to the
dave.
* DV-W28EC-093:
If the signal isat low level, the driveis set to the Slave, and if it is open or at high leve, it is set to the
master.

12—



11. INTERFACE CONNECTOR

(1) Connector on the drive : JAE KX15-50KLD or equivalent
(2) Applicable connector onthehost : JAE KX14-50K5D1 or equivalent
(3) Pin assignment . Referto Table 11-1, Fig. 11-1.

(Table 11-1) Interface connector pin assignment

No. SIGNAL No. SIGNAL

1 LOUT 2 ROUT

3 AGND 4 N.C

5 —RESET 6 DD8

7 DD7 8 DD9

9 DD6 10 DD10

11 DD5 12 DD11

13 DD4 14 DD12

15 DD3 16 DD13

17 DD2 18 DD14

19 DD1 20 DD15

21 DDO 22 DMARQ

23 GROUND 24 | -DIOR ((HDMARDY/HSTROBE)
25 -DIOW (STOP) 26 GROUND

27 |IORDY (-DDMARDY/DSTROBE)| 28 -DMACK

29 INTRQ 30 —10CS16

31 DAl 32 —PDIAG (—CBLID)
33 DAO 34 DA2

35 —CS0 36 -Cs1

37 -DASP 38 +5V

39 +5V 40 +5V

41 +5V 42 +5V

43 GROUND 44 GROUND
45 GROUND 46 GROUND

47 CSEL 438 GROUND

49 RESERVED 50 RESERVED

Pin No. 1

[ -
B0

z

PinNo.50 /

(Fig. 11-1) Interface connector assignment

—-13-



12. AUDIO INTERFACE

(1) LOUT . Line output of the left channel (unbalanced)
(2) ROUT . Line output of the right channel (unbalanced)
(3) AGND : Ground of audio line output.

For the electrical specification of the line output, refer to 5.2.

13. POWER INTERFACE
The following specifications apply to the interface connector terminals of the drive. The power should be
supplied from a power supply unit with reinforced insulation or double insulation.
(1) Allowable supply voltage range
: +5VDC 5% (4.75 to 5.25V)
(2) Allowableripple voltage : 100mVp-p or less, 50 to 20MHz (including the spike noise)
(3) Current consumption . Refer to Table 13-1.

(Table 13-1) Current consumption

Mode Average current max (A) Peak current max (A)
Standby/Sleep 0.06/0.04 -
Write 24x (CD-R) 14 -
Active 11 -
Random access (Duty 100%) 14 2.2
During starting/seek - 2.0
During gject - 11

Remarks:
1. The supply voltage should be 5V +5%.
2. For each of the deep, standby, and active mades, refer to "15. POWER MANAGEMENT
SPECIFICATION".
3. Does not include pulse-like current below 1msec.

—14-—



14. IDE HARDWARE INTERFACE

14.1 Outline
(1) Applicable standard
ANSI standard : X3T13/1321D (ATA-5)
SFFC : SFF-8020i Rev. 2.6 and SFF-8090v5

14.2 Electrical Characteristics
Thefollowing specifications apply to the interface connector terminal for the IDE signal of the drive. Theinput
signalsrefer to the signal sinput to the drive whereas the output signal srefer to the signal s output from the drive.

(1) Tri-state input/output signals (DDO to DD15, —-PDIAG)
(@) Input signal level

* Low level : 0t0o 0.8vDC
 Highlevel : 20t05.25VDC
» Hysteresis . possessed
* Maximum input current D 225pA
(b) Output signal level
* Low level : 010 0.5VDC (output sink current 8mA)
 Highlevel . 2.71t0 3.3VDC (output source current 8mA)
* Maximum output current at hlgh impedance
: £25pA
(c) Termination (DDO to DD15)
* Pull-up resistance : Not equipped
* Seriesresistance 1 33Q
(d) Termination (-PDIAG)
* Pull-up resistance : 10kQ
 Seriesresistance 1 0Q

(2) Open drain input/output signals (-DASP)
(@) Input signal level

* Low level : 0t0 0.8vDC
 Highlevel : 20t05.25VDC
* Hysteresis . possessed
e Maximum input current : £25uA (excluding the pull-up resistance)
(b) Output signal level
* Low level : 010 0.5VDC (output sink current 8mA)
* Maximum output current at hlgh impedance
: £25uA
(c) Termination
* Pull-up resistance : 10kQ
* Seriesresistance 1 0Q
(3) Tri-state output signals (DMARQ, INTRQ, IORDY)
* Low level : 010 0.5VDC (output sink current 8mA)
 Highlevel . 2.710 3.3VDC (output source current 8mA)
» Maximum output current at high impedance
. £25uA
* Seriesresistance 1 22Q

—15-—



(4) Open-drain output signals (- OCS16)

e Low level : 010 0.5VDC (output sink current 8mA)
* Maximum output current at high impedance
. £25uA

(5) Input signals (-RESET, -DIOW, -DIOR, —-CSEL, -DMACK, DAO to DA2, -CS0, —CS1)
(a) Input signal level

* Low level : 0to 0.8VvDC

* High level : 20t05.25VvDC

» Hysteresis (excluding RESET, CSEL)
. possessed

» Maximum input current : £25uA (excluding the pull-up resistance)

* Pull-up resistance (-RESET, CSEL)
: 10kQ

* Seriesresistance (-RESET, -DIOW, -DIOR, -DMACK, DAO to DA2, -CS0, —-CS1)
: 82Q

14.3 Input/Output Signals

Refer to Table 14.3-1.

Among the following signals, the input signal refers to the signal input to the CD-RW drive and the output
signal refersto the signal output from the CD-RW drive and the input/output signal refers to the bidirectional

signal.
(Table 14.3-1) IDE Interface signal summary (Sheet 1 of 2)

Signal Description Direction
CSEL Cable select IN
—CS0 Chip selectO IN
—Csl1 Chip selectl IN
DDO Data bus bit 0 IN/OUT
DD1 Data bus bit 1 IN/OUT
DD2 Data bus bit 2 IN/OUT
DD3 Data bus bit 3 IN/OUT
DD4 Data bus bit 4 IN/OUT
DD5 Data bus bit 5 IN/OUT
DD6 Data bus bit 6 IN/OUT
DD7 Data bus bit 7 IN/OUT
DD8 Data bus bit 8 IN/OUT
DD9 Data bus bit 9 IN/OUT
DD10 Data bus bit 10 IN/OUT
DD11 Data busbit 11 IN/OUT
DD12 Data bus bit 12 IN/OUT
DD13 Data bus bit 13 IN/OUT
DD14 Data bus bit 14 IN/OUT
DD15 Data bus bit 15 IN/OUT
-DASP Device active/Slave present IN/OUT
DAO Device address bit O IN
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(Table 14.3-1) IDE Interface signhal summary (Sheet 2 of 2)

Signal Description Direction
DAl Device address bit 1 IN
DA2 Device address bit 2 IN
-DMACK DMA acknowledge IN
DMARQ DMA request ouT
INTRQ Interupt request ouT
-10CS16 Drive 16 bit I/0 ouT
-IOR 1/O read IN

-HDMARDY | DMA ready during Ultra DMA datain bursts | IN
HSTROBE Data strobe during UltraDMA dataout bursts | IN

IORDY 1/O ready ouT
—-DDMARDY | DMA ready during Ultra DMA data out bursts | OUT
DSTROBE Data strobe during UltraDMA datain bursts | OUT

-DIOW I/O write IN
STOP Stop during Ultra DMA data bursts IN
—-PDIAG Passed diagnostics IN/OUT
—-CBLID Cable assembly typeidentifier -
—RESET Reset IN

14.4 Interface Timing
The following specifications all apply to the signal interface connector terminal of the CD-ROM drive. In
timing description, H indicates high level (false) and L low level (true).

(1) Reset timing (master/slave) . Fig. 14.4-1
(2) Reset timing (dave) . Fig. 14.4-2
(3) PIO write cycle timing . Fig. 14.4-3
(4) PIO read cycle timing . Fig. 14.4-4
(5) DMA single word transfer timing . Fig. 14.4-5
(6) DMA multi word transfer timing . Fig. 14.4-6

(7) UltraDMA transfer timing (Datain burst) : Fig. 14.4-7
(8) UltraDMA transfer timing (Data out burst) : Fig. 14.4-8
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~RESET H M
L
H t1
-DASP L /
H
—PDIAG L 7
Symbol [tem Min Typ Max Unit
t1 —HRST pulse width 25 us
(Fig. 14.4-1) Reset timing (master)
H
—RESET L N d
t2
e B —
-DASP L
<t—4>
= X
—PDIAG L
Symbol Item Min Typ Max Unit
t2 —DASP assert time 70 400 ms
t4 —PDIAG assert start 0.2 30 S

(Fig. 14.4-2) Reset timing (slave)
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—-CS0,CSs1 H
DAO~DA2 L
H
-DIOW L _
H
IORDY L
DDO~DD15 |
Symbol Item Min Max Unit

t5 Address setup time 25 ns

t6 —1OW pulse width 70 ns

t7 Address hold time 10 ns

t8 —IOW interactive pulse width 25 ns

t9 IORDY delay time 35 ns

t10 | IORDY pulsewidth 1,250 ns

t11l | Write data setup time 20 ns

t12 | Write data hold time 10 ns

t14 | Writecycletime 120 ns

(Fig. 14.4-3) PIO write cycle timing
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—-CS0,CSs1 H N
DAO~DA2 L
’ . 7 | us
-DIOR L A o4 _
|ORDY 3
22
DDO~DDI15 |' == === mmmmm - < >[ ——————————————
Symbol [tem Min Max Unit
t15 | Address setuptime 25 ns
t16 | -DIOR pulse width 70 ns
t17 | Addresshold time 10 ns
t18 | —-DIOR interactive pulse width 25 ns
t19 IORDY delay time 35 ns
t20 | IORDY pulsewidth 90 1,250 ns
t22 | Read data hold time 5 ns
t24 | Read cycletime 120 ns

(Fig. 14.4-4) PIO read cycle timing
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DMARQ A e
i} 125, 126 134,
-DMACK L \ 135
t27 t28 - t29 .
-DIOW E N y/ N
t30 |31
DDO~DD15 I >k >‘<
—DIOR H N Y N
L N N——
B s
DDO ~DD15 E _______________________________ I
Symbol [tem Min Max Unit

t25 From DMARQ assert to -DMACK assert 5 ns

t26 From -DMACK assert to -DMAREQ negate 60 ns

t27 From -DMACK assert to —-DIOW low 0 ns

t28 | -DIOW, —-DIOR pulse width 70 ns

t29 | -DIOW, -DIOR interactive pulse width 44 ns

t30 | Write data setup time 20 ns

t31 | Write data hold time 10 ns

t32 | Read datadelay time 30 ns

t33 | Read data hold time 5 30 ns

t34 | From-DIOW, —-DIOR high to -DMACK negate 0 ns

t35 | Cycletime 240 ns

(Fig. 14.4-5) DMA single word transfer timing
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DMARQ A /
s
_DMACK I ) o
38 |~ @ W—m = 146
-DIOW E N "\ /_‘—
t41_|t42
DDO~DD15 | >k )k N e
_DIOR A N A
143 J42 t49 -
DDO ~ DD15 E _____________________________________
Symbol Item Min Max Unit
t38 From -DMACK assert to -DIOW low 0 ns
t39 | -DIOW, -DIOR pulse width 70 ns
t40 —DIOW, -DIOR interactive pulse width 25 ns
t41 | Write data setup time 20 ns
t42 | Write data hold time 10 ns
t43 | Read data delay time 50 ns
t44 | Read datahold time 5 ns
t45 | From -DIOW, -DIOR low to DMARQ negate 35 ns
t46 | From -DIOW, —DIOR high to -DMACK negate 5 ns
t48 | Write cycletime 120 ns
t49 | Read cycletime 120 ns

(Fig. 14.4-6) DMA multi word transfer timing
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Initiating an Ultra DM A data in burst

DMARQ H
(device) L t50
—DMACK H \
(host) L - =3 -
t51 t52 = v
STOP H - - »- t56
(host) L - — _ _ _ _ _ P N\
51 t52 - L& >
t - Ll
<ole oles| 156
-HDMARDY H —— '\
(host) L o _ _ _ »
t54
DSTROBE H a4
(device) L l t57 | 158
t55
- [
DD(15:0) H._ - - - - -4 I N S {:} -7
ey 0] = — e — — — —_— —— — —_ — —_ — -
(device) L 5L
DAO,DAL,DA2H - ——————— \‘ -
(host) L-—————— = BER
—Ccs0,-cs1 H - ——7=—7—7=—777
(host) e /
Sustained Ultra DMA datain burst
‘ t60 ‘
- t59 ol t59 - .
DSTROBE H Va -
(device) L \ / \ J/
t58 t57 | 58 t57 |58
DD(15:0) H - - —
(device) L )¢ ) _ ¢ ) _ ¢
Host pausing an UltraDMA data in burst
DMARQ H
(device) L
-DMACK H
(host) L
STOP H F——————-
(host) L —
-HDMARDY H -,
(host) L /
B 62 .
DSTROBE H >< <
(device) L K
DD(15:0) H--————7yr—7""("~"~"~>~""~"~~7— "~~~ ——=—-
Geicd) L o __ D 2 (D

(Fig. 14.4-7) Ultra DMA transfer timing (Data in burst) (Fig. 1 of 3)
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Deviceterminating an Ultra DMA datain burst

DMARQ
(device)

—DMACK
(host)

STOP
(host)

~HDMARDY
(host)

DSTROBE
(device)

DD(15:0)
(device)

DAO, DA1, DA2

(host)

—-CS0, -CSs1
(host)

E

H
L

t63

Y

A

164

t64

Y

A

NG |

164

A

Y

AN

t51

A

1Y

NA

t51

N

rT T I

t67

Y

A

H
L
H
L
H
L

Host terminating an Ultra DM A datain burst

DMARQ
(device)

~DMACK
(host)

STOP
(host)

~HDMARDY
(host)

DSTROBE
(device)

DD(15:0)
(device)

rT I

t64

t63

Y

A

y

N\

\i

t51

A

1Y

t51

1Y

162

164

t63

Y

A

rT T I

y
A

DAO, DAL, DA2 H

(host)

—CS0, -CS1
(host)

L

168

P g

H
L

(Fig.14.4-7) Ultra DMA transfer timing (Data in burst) (Fig. 2 of 3)
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Symbol Item Min Max Unit
t50 | Unlimited interlock time 0 ns
t51 | Setup time/Hold time (to -DMACK ) 20 ns
t52 | Envelopetime (-DMACK | to STOP/ 20 70 ns

—-HDMARDY )
t53 | DSTROSE negate start time (STOP/I-HDMARDY 0 170 ns
! to DSTROBE )
t54 | DSTROBE drive delay time (to -DMACK ) 0 ns
t55 | Output data, release delay time (to -DMACK ) 10 ns
t56 | Output data, drive start time (to STOP 1/ 0 ns
-HDMARDY )
t57 | Datasetup time (to DSTROBE edge) 34 ns
t58 | Datahold time (to DSTROBE edge) 6 ns
t59 | DSTROBE cycletime Mode 2 55 ns
Model| 75 ns
ModeO| 117 ns
t60 | DSTROBE x 2-cycletime (Typ.) Mode2| 120 ns
Model| 160 ns
ModeO| 240 ns
t61 | DSTROBE stop shift time (DSTROBE | Mode 2 20 ns
edge to -HDMARDY T) Mode 1 20 s
Mode O 50 ns
t62 | Fina DSTROBE stop time (to —-HDMARDY T) 50 ns
t63 | DSTROBE T to—-DMACK T delay time 20 ns
t64 | Limited interlock time 0 150 ns
t65 | DSTROBE release time (to -DMACK T) 20 ns
t66 | DSTROBE edge to HDMARQ | delay time 50 ns
t67 | HDMARQ | to CRC data output delay time 20 ns
t68 | Datavalid setup time (to -DMACK T) 34 ns
t69 | Datavalid hold time (to—-DMACK T) 6 ns

(Fig.14.4-7) Ultra DMA transfer timing (Data in burst) (Fig. 3 of 3)
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Initiating an Ultra DM A data out burst

DMARQ H
(device) t70
-DMACK H \
(host) L |
STOP H I '
(host) L o — - — - — _ -
t73 74 1 t70
_DDMARDY H ~l \L
(device) L 71 | |
HSTROBE H —— \
________ |
(host) L - e |V
PDAS0)  HT T T i it <ﬂ - -
(host) L-— — — — — — — 4 - -
t71
DAO,DA1,DA2 H- — — — — — — — N
(host) Lo — — — — — — — A
<71
-Cso,-cs1 A= —=—=—=—==—~7
(host) L-— === == ~
Sustained Ultra DM A data out burst
_ t78 _
- t77 P t77 g
- > > t78 o
HSTROBE H—\ \ —
(host) - t76 t75[t76 t75 \t76
DD(150)  H e Ve
(host) L XX C_ X
Device pausing an Ultra DM A data out burst
DMARQ H - 180 -
(device) L s
N
-DMACK H
(host) L
STOP H
(host) L
BLEL
-DDMARDY H )%
(device) L
HSTROBE H —
(host) L 4 x
DD(15:0) He — — — — e e e e e - -
(host) Lo___C > ___ (D

(Fig. 14.4-8) Ultra DMA transfer timing (Data out burst) (Fig. 1 of 3)
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Host terminating an Ultra DM A data out burst

DMARQ H
(device) L
-DMACK H
(host) L
STOP H
(host) L
-DDMARDY H
(device) L
HSTROBE H
(host) L
DD(15:0) H
(host) L
DAOQ, DAL, DA2 H
(host) L
-Cs0,-cs1 H
(host)

DMARQ
(device)

-DMACK
(host)

STOP
(host)

-DDMARDY
(device)

HSTROBE
(host)

DD(15:0)
(device)

DAO, DA1, DA2 E

(host)

t74

\\
74 . 181
/
_ t83 P t71 _
/ AY
_ 182 ~
B t74 . 9c
/ N
ot
X / - _
t84 |85
__________________ | _ _ L __
CRC )
_________________ Y A F N —
71
-
| — —
D
4 — —
| W —
Deviceterminating an Ultra DM A data out burst
\
N\
S/
A tr4 81 St
/s -
t80 182
P <>
J \
1A 81 St
— - -
VERY N —_ -
t84 |t85
____________________ el |
CRC >
ot
- - _
171 o

—CS0, -CSs1
(host)

H

27—

(Fig.14.4-8) Ultra DMA transfer timing (Data out burst) (Fig. 2 of 3)




Symbol Item Min Max Unit
t70 | Unlimited interlock time 0 ns
t71 | Setup time/Hold time (to -DMACK ) 20 ns
t72 | Envelopetime(-DMACK | to STOP ) 20 ns
t73 | -DDMARDY drive delay time (to -DMACK ) 0 70 ns
t74 | Limited interlock time 0 150 ns
t75 | Datasetup time (to -HSTROBE edge) 7 ns
t76 | Datahold time (to HSTORE edge) 5 ns
t77 | HSTORE cycletime Mode 2 55 ns

Model| 75 ns

ModeO| 117 ns

t78 | HSTROBE x 2-cycletime (Typ.) Mode2| 120 ns
Model| 160 ns

ModeO| 240 ns

t79 | Receipt stop shift time (HSTROBE edge| Mode 2 20 ns
to—-DDMARDY 1) Mode 1 20 s

Mode 0 50 ns

t80 | -DDMARDY T to DMARQ | delay time 100 ns
t81 | HSTROBE T to—-DMACK T delay time 20 ns
t82 | -DDMARDY releasetime (to -DMACK T) 20 ns
t83 | -HSTROBE edgeto STOP T delay time 50 ns
t84 | Datavalid set time (to—DMACK T) 34 ns
t85 | Datahold time (to -DMACK T) 6 ns

(Fig.14.4-8) Ultra DMA transfer timing (Data out burst) (Fig. 3 of 3)
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14.5 COMMAND SET
14.5.1 ATA COMMAND

Refer to table 14.5.1-1.

(Table 14.5.1-1) ATA COMMAND

CODE COMMAND
08 ATAPI SOFT RESET
E5 CHECK POWER MODE
90 EXECUTE DRIVE DIAGNOSTIC
E3 IDLE
El IDLE IMMEDIATE
00 NOP
AO ATAPI PKT.
Al ATAPI IDENTIFY DEVICE
EF SET FEATURE
E6 SLEEP
E2 STANDBY
EO STANDBY IMMEDIATE
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14.5.2 ATAPI COMMAND
Refer to table 14.5.2-1.

(Table 14.5.2-1) List of the ATAPI commands (Sheet 1 of 2)

CODE COMMAND

Al BLANK

5B CLOSE TRACK/RZONE/SESSION/BORDER

04 FORMAT UNIT

4A GET EVENT STATUS NOTIFICATION

12 INQUIRY

BD MECHANISM STATUS

55 MODE SELECT

5A MODE SENSE

4B PAUSE/RESUME

45 | PLAY AUDIO (10)

A5 PLAY AUDIO (12)

47 PLAY AUDIO MSF

49 PLAY TRACK RELATIVE (10)

A9 PLAY TRACK RELATIVE (12)

1E PREVENT/ALLOW MEDIUM REMOVAL

28 | READ (10)

A8 | READ (12)

5C READ BUFFER CAPACITY

25 READ CD/DVD CAPACITY

BE READ CD

B9 READ CD MSF

51 READ DISC INFORMATION

44 READ HEADER

42 READ SUB-CHANNEL

43 READ TOC/PMA/ATIP

52 READ TRACK/RZONE INFORMATION

03 REQUEST SENSE

53 RESERVE TRACK/RZONE

01 REZERO UNIT

BA SCAN

2B SEEK

5D SEND CUE SHEET

54 SEND OPC INFORMATION

BB SET CD-ROM SPEED

1B START/STOP UNIT

4E STOP PLAY/SCAN

35 SYNCHRONIZE CACHE

—-30-



(Table 14.5.2-1) List of the ATAPI commands (Sheet 2 of 2)

CODE COMMAND

00 TEST UNIT READY

2A | WRITE (10)

AA | WRITE (12)

AD READ DVD STRUCTURE

23 READ FORMAT CAPACITIES

A4 REPORT KEY

A3 SEND KEY

A7 SET READ AHEAD

46 GET CONFIGURATION

AC GET PERFORMANCE

BF SEND DVD STRUCTURE

B6 SET STREAMING
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15. POWER MANAGEMENT SPECIFICATION
This drive has a power management function to reduce power consumption.

15.1 Power Management Modes
The drive has the following four power management modes. The transition between these modes is performed
by the timer within the drive or acommand issued by the host.

» Active mode

* |dle mode

» Standby mode

» Sleep mode

15.1.1 Transition in power management mode
The transition in the power management mode is shown in Fig. 15.1.1-1.

POWER ON
(M,

SELF DIAGNOSTIC

'

DISK PRESENCE ?

©)
©)
ACTIVE | ) l
MODE [«
@) 5 l © TRAY EJECT
"l IDLE
©)
“wone - 10
- - (11)
8
- TRAY LOADING
@ SLEEP MODE |
- (12) NO
DISK PRESENCE ?
13
13) YES

(Fig. 15.1.1-1) Transition in power management mode
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(1) When the RESET signal isreleased, the disc detection is performed after self-diagnostics are compl eted.

(2) If the disc isloaded, the mode will switch to the active mode and starting operation will begin.

(3) If the discis not loaded, the mode will switch to the standby mode.

(4) Using the power management command (IDLE, IDLE IMMEDIATE, STANDBY, STANDBY
IMMEDIATE, SLEEP), the transition from the active mode to the idle, standby or sleep mode, from the
idle mode to the standby or sleep mode, or from the standby mode to the idle or sSleep mode is possible.

(5) Thetransition from the active mode to the idle mode or from the idle mode to the standby mode is also
performed by the timer the has. The timer will be initialized to the specified value when disc detection
operation is under way or when a command which requires disc access is executed. The timer will not be
initialized when a command which does not require disc access is executed in the active mode.

(6) The resumption from the idle or standby mode to the active mode is initiated when a command which
requires disc accessis executed.

(7) The resumption after the sleep mode is possible only after the RESET signal, the SRST (bit 2 of the
DEVICE Control Register) or the ATAPI SOFT RESET command is detected. If resumption after the
sleep modeisinitiated using the RESET signal, an operation similar to when the power is switched ON
OCCurs.

(8) If resumption after the sleep mode is initiated using the SRST or the ATAPI SOFT RESET command,
the drive enters the standby mode.

(9) Tray gjection in each of the active, idle, standby and sleep modesis possible.

(20) If thetray isgjected in the active, idle or standby mode, the drive enters the standby mode when the tray
isout or the sleep mode when the tray is gjected in the sleep mode.

(12) If the tray isinserted when the tray is out, the disc detection operation is performed.

(22) If no disc is loaded, the drive will resume a mode when the tray is out.

(13) If the disc isloaded, the drive will resume the active mode. However, the drive resumes the sleep mode
following the TOC read only when the tray is gjected in the sleep mode.

15.2 Active Mode

A state in which the drive is capable of responding in the shortest possible time to an access using a command,

and all the electrical circuitry of the drive, the pickup, spindle motor and sled motor are operating. In the

following cases, the drive will enter the active mode:

(1) Whileit is being booted after the power is switched ON and self diagnosisis under way.

(2) While the booting operation or Reading of the TOC is under way when the tray is inserted and the disc
isloaded.

(3) Whilethe booting operation or Reading of the TOC isin progress with the power ON and the disc |oaded.

(4) While an command that requires disc access is being executed.

(5) Until the drive switches over to other power management mode using the timer in the drive or the
command after either (2), (3) or (4) aboveis performed.

15.3 Idle Mode
The idle mode has the same operational functions as the active mode. However, the current consumption is
reduced by lowering the rotational speed of the spindle motor in the idle mode.
The transition to the idle mode comes in the following two ways.
(1) When using the timer in the drive:
After executing (2), (3) and (4) in 14.2, if the specified time elapses by the timer in the drive, the mode
will switch from the active mode to the idle mode.
The specified time of the timer is set to 8 seconds.
(2) When using the power management command (IDLE, IDLE IMMEDIATE):
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The transition from the active or standby mode is possible using the power management command
(IDLE, IDLE IMMEDIATE).
For details, refer to the Software Specification.

15.4 Standby Mode
Except for the functions required for the reception of a command, all other functions are in the power save
condition. And although the command can be received, atimeisrequired to restore the functions that arein the
power save condition for the command that requires disc access. The transition to the standby mode comesin
the following three ways:
(1) When using the timer in the drive:
After executing (2), (3) and (4) in 15.2, if the specified time elapses by the timer in the drive, the mode
will switch from the active to the standby mode viathe idle mode.
Although the specified time of the timer can be preset using the STANDBY command or MODE
SELECT command, it is set to 32 seconds by default. The transition time to the idle mode isincluded in
the preset value of the timer.
For details, refer to the Software Specification. The timer will be initialized to the specified value after
executing (2), (3) and (4) in 15.2. The timer will not be initialized when a command which does not
require disc access is executed in the active mode.
(2) When using the power management command (STANDBY, STANDBY IMMEDIATE) or START/
STOP UNIT command:
The transition from the active or idle mode is possible using the power management command
(STANDBY, STANDBY IMMEDIATE) or START/STOP UNIT command.
For details, refer to the Software Specification.
(3) When the power is switched ON or adisc is not detected by the disc detection operation whilethetray is
being retracted, the drive will enter the standby mode.

15.5 Sleep Mode

The drive enters astate in which all functions are stopped and no command can be received.

The transition to the sleegp modeis possible using the SL EEP command.

For details, refer to the Software Specification. The resumption from the sleep mode is possible using the
RESET signal, the SRST (bit 2 of the Device Control Register) or the ATAPI SOFT RESET command.

15.5.1 Tray ejection/insertion in the sleep mode
If the glect button is pressed in sleep maode, the tray will be gjected before sleep mode is entered. If thetray is

inserted while in this state, disc detection is performed; If the disc isloaded on the tray, the start-up operation
is performed before sleep mode is entered. If the disc is not loaded on the tray, sleep mode is entered.

16. OTHERS

16.1 Using the Lens Cleaner

Some commercially available wet-type lens cleaners may sometimes actually make the lens dirtier rather than
cleaning it. In general, we recommend that you avoid using a wet-type lens cleaner.

Use adry-type lens cleaner.

16.2 RoHS Compliance
The drive complies with European directive "2002/95/EC".



16.3 Safety of Laser Products
When selling thisunit or a system with this unit to an end user, print the following text in the instruction manual
or enclose the separate sheet on which the following text is printed with the instruction manual.

This product has been designed and manufactured according to FDA regulations "title 21.
CFR. chapterl, subchapter J. based on the radiation Control for Health and Safety Act of
1968", andisclassified asaclass 1 laser product. Thereisno hazardousinvisiblelaser radiation
during operation because invisible laser radiation emitted inside of this product is completely
confined in the protective housings.

The label required in this regulation is shown bellow.

CAUTION
Use of controls or adjustments or performance of procedures other than those specified herein
may result in hazardous radiation exposure.

Optical pickup

Type : OXX8023
Manufacturer : Pioneer
Laser output : Lessthan 91.3mW (DVD) and 85.3mW (CD) on the
objective lens
Wavelength : 783 %% nm (CD)
660 *3 nm (DVD)
Standard : IEC60825-1 : 2001
@H C ) Ho\
\o

i CAUTION - CLASS 2M LASER RADIATION WHEN OPEN.

DO NOT STARE INTO THE BEAM OR VIEW DIRECTLY
WITH OPTICAL INSTRUMENTS,

VORSICHT- LASERSTRAHLUNG KLASSE 2M, WENN ABDECKUNG GEOFFNET.
NICHT IN DEN STRAHL BLICKEN ODER DIREKT
MIT OPTISCHEN [NSTRUMENTEN BETRACHTEN.

CAUTION - CLASS 38 [NVISIBLE LASER RADIAT[ON WHEN OPEN.
e AVOID EXPOSURE TO THE BEAM.
3 VORSICHT- UNSICHTBARE LASERSTRAHLUNG KLASSE 38, WENN ABDECKUNG
l : GEOFFNET. NICHT DEM STRAHL AUSSETZEN.

(Fig. 16.3-1)
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