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DESCRIPTION

The ES8381 Phoenix processor is a single-chip DVD
processor supporting DVD video, MPEG-4 ASP and
DivX® Home Theater playback.

The Phoenix DVD processor is ideal for stand-alone DVD
players, DVD receivers, DVD/VCR combos and DVD A/
mini-component systems. It incorporates a high-quality
deinterlacer and a TV encoder that supports HD
(720p/1080i) and Macrovision™ protected progressive
(480p/576p) and interlaced video output. The HD output is
ideal for the display of JPEG pictures, and when used with
the built-in video scaler, allows up-conversion of
unprotected video to HD resolution.

The Phoenix processor is built on the ESS proprietary dual
CPU Programmable Multimedia Processor (PMP) core
consisting of 32-bit RISC and 64-bit DSP processors that
deliver the best DVD feature set. It integrates a servo
controller, RF amplifier, read channel, ECC, servo DSP,
and MCU. The Phoenix processor employs a unified
memory architecture to ensure the lowest possible system
memory cost. A USB full-speed host controller is built-in
for connection to Flash memory cards.

The Phoenix processor servo controller supports all
popular optical pick-up units (OPU). Its high performance
error handling allows for playback of scratched and
fingerprinted media.

The Phoenix processor has unmatched audio feal
including an integrated high quality 8-channel a

to analog converter (DAC) and a stereo ana digital
converter (ADC). Additionally, it supports t D-Audio,
CD-DA, HDCD, MP3, WMA, AAC, and.Dolby ProLogic™
Il digital audio formats and Karaoke.
The ES8381 Phoenix DVD pr

or provides a 12-
bit/24-bit YCbCr interface@ nection to an HDMI
transmitter. When HDMI i t mode is not required, a
16-bit host interface is %Ie for connection to CF and
SM memory cards an picture cards, as well as to an
IDE hard drive. Si y, a serial interface is built-in to
connect the Phoenix processor to SD, MMC, MS and MS
Pro devices.

The ES8381 Phoenix DVD processor is available in a 256-
pin Plastic Quad Flat Pack (PQFP) device package.

FEATURES

* Built-in RF amplifier and servo controller.

¢ High-performance focusing, sledding, tracking and CLV/CAV
spindle servo control.

¢ DVD-Video, DVD-R/RW, DVD+R/RW, SVCD, VCD, CD-ROM,
CD-R/RW, CD-DA support.

* DivX Home Theater quality video at full screen (D1).

MPEG-4 Advanced Simple Profile video including GMC and
QPEL support.

Pixel-adaptive de-interlacer.
* Scaler for video up-conversion to 1080i/720p.

* NTSC/PAL encoder with six video D
composite, S-Video and YUV vidgo uts.

* Macrovision protected, NTS fhterlaced, and progressive
scan (480p/576p) video t
* HD component out] &PEG picture and video.

P
 CCIR656/601 Yué input/output.

12-bit/24-bit Y?output for HDMI transmitter.
C

. Stereoa@ .
* S digital audio input and output.

P
. S&el audio DAC (ES8381CC/CE only).
hannel PWM controller for Class D power bridges
(ES8381CD/CF only).

¢ USB full-speed host controller.

concurrent

* OSD controller supports 256 colors in 8 degrees of
transparency.

* Sub-picture Unit (SPU) decoder supports karaoke lyric, subtitles
and EIA-608 compliant Line 21 captioning.

¢ JPEG digital photo support (Kodak Picture CD™ and Fujifilm
FujiColor CD™).

* DVD-Audio multi-channel playback including MLP and 24-bit
LPCM decode, CPPM decryption and watermark detection
(ES8381CE/CF only).

¢ Dolby Digital, Dolby ProLogic, and Dolby ProLogic II.
DTS Surround.

* SRS TruSurround®.

* MPEG Multichannel, AAC, MP3 and WMA.

* Professional karaoke with full scoring scheme.

* Serial UART port.

¢ 16-bit DRAM interface for up to 128-Mb capacity.

¢ 8-bit EPROM/Flash interface for up to 4 banks x 4 MB.

* Lead-free leads using 98%-Sn/2%-Cu or 98%-Sn/2%-Bi (see
soldering requirement on page 164).

ESS Technology, Inc.

SAM0627-071305 1



ADVANCE

ES8381 DATA SHEET

\  \| \ | | |
 CA=NN
LICENSING REQUIREMENTS

Dolby Digital Licensing

Dolby Digital audio enabling software is provided with the
Phoenix series of DVD processors. Dolby is a trademark
of the Dolby Laboratories. Supply of this implementation of
Dolby Technology does not convey a license or imply a
right under any patent, or any other Industrial or
Intellectual Property Right of Dolby Laboratories, to use
this implementation in any end-user or ready-to-use final
product. Companies planning to use this implementation
in products must obtain a license from Dolby Laboratories
Licensing Corporation before designing such products.
Additional per-chip royalties may be required and are to be
paid by the purchaser to Dolby Laboratories, Inc. Details
of the OEM Dolby Digital license may be obtained by
writing to:

Dolby Laboratories, Inc.

Dolby Laboratories Licensing Corporation
Attn.: Intellectual Property Manager

100 Potrero Avenue

San Francisco, CA 94103-4813
http://www.dolby.com

SRS Labs, Inc. TruSurround Licensing

SRS TruSurround provides 5.1 virtual surround soun
from two speakers or headphones and is supported in
ESS DVD processors to let users take advantage of?&i-
channel formats without needing to have a ho ater
system. Companies planning to implement Tr mmd in
their products must obtain a separate Iiceégreement
from SRS Labs. Details of license agreement with SRS
Labs may be obtained by contacting&-

SRS Labs, Inc.

2909 Daimler Street
Santa Ana, CA 92705
(949) 442-1070
http://www.srslabs.co

Re

FEATURES

Macrovision Licensing

Macrovision copy protection is supported in the Phoenix
series of DVD processors. The use of Macrovision’s Copy
Protection technology in the device must be authorized by
Macrovision and is intended for home and other limited
pay-per-view uses only, unless otherwise authorized in
writing by Macrovision.

Reverse engineering or disassembly is prohibited. A valid
Macrovision license must be in effect between the Phoenix
purchaser and Macrovision Corporation. Additional per-
chip royalties may be required and age to be paid by the
purchaser to Macrovision Corpt@n. Details of the
Macrovision license may be ob by writing to:
Macrovision Corporation

2830 De La Cruz Boule @

Santa Clara, CA 950
http://www.macrovi com

MPEG-4

The oenix series of processors require system
m cturers to obtain a license for DivX decode from
Networks and a license for MPEG-4 decode from
EG-LA. Optionally, this device requires system
manufacturers to obtain a license for Windows Media
Audio from Microsoft in order to support the decoding of
MPEG-4 or DivX content encoded with WMA.

DivX, Inc.

4780 Eastgate Mall

San Diego, CA 92121
http://www.divxnetworks.com

MPEG-LA

4601 Willard Avenue, Suite 200
Chevy Chase, MD 20815
http://www.mpegla.com

ivX Notification

Microsoft Corporation
Digital Media Division

One Microsoft Way
Redmond, WA 98052-6399
http://ww.microsoft.com

2 SAM0627-071305
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ES8381 PINOUT DIAGRAM

The device pinout for the ES8381 is shown in Figure 1.

=5

163 |7 PCLKQSCN/MSD3/SDD3/HDMI_CLK
162 |3 PCLK2XSCN/MSD2/SDD2/TSD3

161 3 TDMFS/RWS
160 3 TDMCLK/RBCK

159 |7 TDMDR/RSD

158 |3 VS33

157 |2 VD33
150 3 RXDO/LINE_OR/STEP_RDRI/SIN

149 3 TXDO/LINE_OL/STEP_FDR/SO

o
2]
=
a
o
E
=z
2
o
z
o
2]
o
8
3

168 1 HRST#HDMI2_ACT
165 = YUV6/RXD1/HDMI_D6
164 3 YUV7/TXD1/HDMI_D7
156 31 RWS/SDCMD/TWS
155 3 RBCK/SDCLK/TBCK

191 3 SPNN/MNTRN
190 |1 AGC1

189 |1 AGC2

188 | DVDPD

154 |3 RSD/TSDO
153 |3 MCLK

187 |3 VBO
167 3 YUV4/HDMI_D4

186 | CDLD

185 1 DVDLD

173 1 OPENSW

172 |3 CLOSE

171 |3 CLOSESW

170 |3 AMPSTBY

169 |3 LDCO

166 |3 YUV5/HDMI_D5

184 1 REX
183 A PI

182 |1 V1650
181 | FE
180 [ TE
176 |3 VGB
175 |3 VPB
174 3 OPEN

148 1 TBCK/PWM_01R
147 |2 TSD3/PWM_O3R
146 |3 TSD2/PWM_O3L
145 3 VS33

144 VD33

143 |3 TSD1/PWM_O2R
142 &2 TSDO/PWM_O2L
141 |3 TWS/PWM_O1L
139 |3 UDAC

138 .1 CDAC

137 =3 YDAC

136 | VS33_DAC

135 |2 VD33_DAC

134 |3 VDAC

133 |3 FDAC

132 3 RSET

131 |21 COMP

130 |2 VREF

129 1 VS33PLL

140 |3 IDAC

VDD
LCS2#/HSYNCH#/FGIN/MSCLK
LCS1#
LCSO#/GPIO_MUTE/TSD2
CAMIN7/AUX3[7
(L:AOMINGIAUX3 6

LAS
CAMIN5/AUX3[5]
CAMIN4/AUX3([4]

WRLL:
CAMIN3/A X3 3L
(L:AMINZIPWDN/ UX3[2]

LALL
CAMINL/THM-W/AUX: &1]
CAMII)JO/SDWN/AUXS

MSD1/SDD1/HDMI_D9
VD33

DB7 ] 35
DB6 ] 36
DB5 [ 37
DB4 [ 38
DB3 ™ 39

SO/AUX7 I 40

HDMI_VSYNC/MSBS/VSYNC# [ 41
DB2 ] 42

VDD [ 23
VSS ] 24
DBl ] 43
DBO ] 44
VS33 ] 45

SEL_PLL2/DRASO# . 25
DQOM ] 34

AUX4 ] 18

DRAS2# ] 19
DCS1#/DRAS1# ] 20
VS33 ] 29

VD33 [ 30
HDMI_D11 = 31
DSCK 33

SIN/HDMI_D10 ] 32

DCSo# (] 22

TSD1/DCS1# { 21

SEL_PLL1/DWE# ] 28

YUV_CLK/SEL_PLLO/DOE# [ 27

SEL_PLL3/DCAS# ] 26

HOMESW /IOR#/AUX3 = 17

Figure 1 ES8381 Device Pinout

VD33 [ 46

DB8 [ 47

DB9 ] 48

DB10 ] 49

DB11 50

DB12 ] 51
HDMI_DO/YUVO . 52
DB13 [ 54

VS33 ] 64

HDMI_D1/YUV1 53
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ES8381 PIN DESCRIPTION
Table 1 lists the pin descriptions for the ES8381.

NOTE: HDMI_D11:0, HDMI_CLK, HDMI_ACT,
HDMI_VSYNC and HDMI_HSYNC are for 12-bit HDMI

ES8381 PIN DESCRIPTION

NOTE: HDMI2_D23:0, HDMI2_CLK, HDMI2_ACT,
HDMI2_VSYNC, and HDMI2_HSYNC are for 24-bit HDMI

mode. mode, and cannot co-exist with the IDE host port.
Table 1 ES8381 Pin Description
Names Pin Number(s) I/O |Definitions
1, 14, 30, 46, 58,
VD33 65, 75, 93, 112, 144, P I/0 power supply.
157, 216, 232
CAMCLK 2 | Camera clock.
HDMI2_D7 ] HDMI data 7 (24-bit HDMI mode). X
3
HA2 I/O | Host address 2. /‘(
J |
HCS3FX# I/O [Host chip select 3 (secondary). /V
4 . . r
HDMI2_CLK O | HDMI pixel clock (24-bit HDMI mode). /<V
AUX2 1o | Auxiliary port 2. O v
IOW# 5 0 I/O write strobe (active-low). -
SIN | | UART serial data in. e A
16, 15, 8, 7, 6, 255,
DMA11-0 254, 253, 9, 10,11, O DRAM address bus. Q'
12 /)
13, 29, 45, 57, 64, |
VS33 74,92, 111, 145, G Ground.
158, 217, 231, 256 o
HOMESW I/O SWKG switch position detector.
AUX3 17 o Wry port 3.
IOR# AO <>I/O read strobe (active-low).
AUX4 18 <QﬁU Ausiliary port 4.
DRAS2# 19 o) DRAM row address strobe 2 (active-low).
DCS1# (@) DRAM chip select 1 (active-low).
2
DRAS1# \é (0] DRAM row address strobe 1 (active-low).
DCS1# (@) DRAM chip select 1 (active-low).
21
TSD1 @) Audio transmit serial data port 1.
DCSOo# 22 (@) DRAM chip select 0 (active-low).
23, 84, 102,
VDD 151, 240 P Core power supply.
24, 83, 103,
VSS 152, 239 G Ground.
8 SAM0627-071305 ESS Technology, Inc.
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Table 1 ES8381 Pin Description (Continued)

£505

Names Pin Number(s) I/O |Definitions
DRASO# I/O | DRAM row address strobes (active-low).
SEL_PLL2 /O | Strap pin. System and DSCK output clock frequency selection is made at the
rising edge of RESET#. The matrix below lists the available PLL bit settings.
Strapped to VD33PLL or VS33PLL via 4.7-kQ resistor; read-only during reset.
SEL_PLL2 | SEL_PLL1 | SEL_PLLO | Clock Type (MH2)
0 0 0 Bypass
o5 0 0 1 121.5MHz
0 1 0 128.25MHz
0 1 1 135MHz
1 0 0 141.7
1 0 1 15 .25y| z
1 1 0 67MHz
1 1 1 ‘/(‘ 48 .5MHz
DCAS# @) DRAM column address strobe (active-
SEL_PLL3 I Clock source select. Strapped t @LL or VS33PLL via 4.7-kQ resistor; read
only during reset. é
26 SEL_PLL3 CIBk Source
1 Cysiiﬁscillator
0 /»Mput
DOE# (@) DRAM output ehable (active-low).
SEL_PLLO 27 I Strwi 7 Refer to the description and matrix for SEL_PLL2, pin 25.
YUV_CLK 110 ock.
DWE# @) §‘D§RAM write enable (active-low).
SEL_PLL1 28 . G- Strap pin. Refer to the description and matrix for SEL_PLL2, pin 25.
HDMI_D11 31 g 0] HDMI data 11 (12-bit HDMI mode).
HDMI_D10 o “| o [HDMI data 10 (12-bit HDMI mode).
SIN ‘é | UART serial data in.
DSCK N ) 33 O | Output clock to DRAM.
DQM 34 (0] Data input/output mask.
56, 55, 54, 51, 50,
DB15-0 g? gg g; Zg Zg /O |DRAM data bus.
44
AUX7 I/O | Auxiliary port 7.
SO 0 o UART serial data out.
VSYNC# I/O | Vertical sync (active-low).
MSBS 41 I/O  [Memory Stick bus strobe.
HDMI_VSYNC (0] HDMI vertical sync (12-bit HDMI mode).

ESS Technology, Inc.
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ES8381 PIN DESCRIPTION

Table 1  ES8381 Pin Description (Continued)
Names Pin Number(s) I/O |Definitions
YUVO (@) YUV pixel 0 output data.
52
HDMI_DO 0] HDMI data 0 (12-bit HDMI mode).
YUV1 (@) YUV pixel 1 output data.
53
HDMI_D1 0] HDMI data 1 (12-bit HDMI mode).
76, 73, 80, 81, 95,
59, 60, 61, 62, 63,
LA21-0 70,71, 72, 82, 85, 0] SRAM address bus.
86, 89, 90, 91, 94,
116, 96
MSD1 I/l0 | Memory Stick data I/O 1. ‘a
SDD1 66 I/O |SDdata l/O 1. /’
HDMI_D9 0] HDMI data 9 (12-bit HDMI mode). é/"
MSDO VO | Memory Stick data /0 0. A
SDDO 67 I/O | SD data l/O 0. "0
r_d
HDMI_D8 0] HDMI data 8 (12-bit HDMI mode). ?~
AUX3[0] I/O | Aux3 data l/O 0.
&
SDWN 68 | Shutdown status from%D driver.
CAMINO | Camera input 0. /\‘
AUX3[1] 10 | Aux3 data |/c<:\/
THM-W 69 | Thermal warnifg status from Class D driver.
CAMINL | Camera\?ﬁn 1.
N
AUX3[2] I/0 Q&?;Aata /0 2.
PDWN 77 (@) 'PBwer down Class D driver.
CAMIN2 @. Camera input 2.
AUX3[3] L, /O | Aux3 data l/O 3.
78
CAMIN3 () | Camera input 3.
LWRLL# (_AV @) SRAM bus write enable (active-low).
AUX3[4] \)‘ 0 | Aux3 data 1/0 4.
87
CAMIN4 | Camera input 4.
AUX3[5] I/0 | Aux3 data I/O 5.
88
CAMIN5 | Camera input 5.
AUX3[6] I/0 | Aux3 data I/O 6.
97
CAMING | Camera input 6.
AUX3[7] /O |[Aux3datal/O 7.
98
CAMIN7 | Camera input 7.
10 SAM0627-071305 ESS Technology, Inc.
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Table 1  ES8381 Pin Description (Continued)

Names Pin Number(s) I/O |Definitions

LCSO# (@) SRAM bus chip select (active-low).
GPIO_MUTE 99 0] Mute.

TSD2 (@) Audio transmit serial data port 2.

LCS1# 100 @) SRAM bus chip select (active-low).

LCS2# (@) SRAM bus chip select (active-low).

HSYNC# I/O |Horizontal sync (active-low).

FGIN 1ot | Spindle hall sensor input.

MSCLK I/O [ Memory Stick clock.

LCS3# 104 (@) SRAM bus chip select (active-low). /Q‘
LD7-0 105:110, 113, 114 /O [SRAM data bus. Yy u
LOE# 115 (@) SRAM bus data output enable (active-low). /v
YUV3 O |YUV pixel 3 output data. /.’ N\
HDMI_D3 e (0] HDMI data 3 (12-bit HDMI mode). ‘{7

- -

YUV2 118 o YUV pixel 2 output data. // r
HDMI_D2 O |HDMI data 2 (12-bit HDI\/lch
SPDIF_OUT 119 o |s/PDIF output. AQI-

SPDIF_IN 120 | |sPDIF input. O -

AVD33 121, 213 P Analog powe@audio ADC, USB, and flash.
USB_PO 122 I/10 PositiveﬁalongSB signal.

USB_NO 123 11O nganalog USB signal.

ADC_BIAS 124 0 _| A6 ADC bias voltage out.

MIC_L 125 A PAudio ADC MIC L.

MIC_R 126 /‘W Audio ADC MIC R.

AVS33 127, 21},‘ Y G Analog ground for audio ADC, USB and flash.
VD33PLL 128\, / P |Power for PLL blocks.

VS33PLL \é G Ground for PLL blocks.

VREF \,} 130 I Internal voltage reference to video DAC.
COMP 131 | Compensation input.

RSET 132 I DAC current adjustment resistor input.

ESS Technology, Inc.
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Table 1 ES8381 Pin Description (Continued)

Names Pin Number(s) I/O |Definitions
FDAC 133 0] Video DAC Output:
F DAC V DAC Y DAC | CDAC | UDAC I DAC
Value (pin 133) (pin 134) | (pin 137) | (pin 138) | (pin 139) | (pin 140)
0 CVBS/Chroma | CVBS1 Y C N/A N/A
1 CVBS/Chroma | CVBS1 Y C CVBS2 N/A
2 CVBS/Chroma N/A Y N/A N/A
3 CVBS/Chroma | CVBS1 N/A N/A CVBS2 N/A
4 CVBS/Chroma | CVBS1 N/A N/A N/A N/A
5 CVBS/Chroma | CVBS1 Y Fﬁ,\% Pr Yi
6 | CVBS/Chroma N/A Y 'W Pr N/A
7 N/A SYNC G '( B R N/A
8 CVBS/Chroma | Chroma /',Y; » Pb Pr Yi
9 CVBS CVBSlr v‘(a( B R Yi
10 CVBS cygsi¥| G Yi
11 N/A /LSM G B N/A
12 CVBS/Chronr& N/A Y Pr Pb N/A
13 CVB%Wa CVBS1 Y Pr Pb Yi
14 xoma Y G R B N/A
F: C %oma signal for simultaneous mode.
Yéa c_ompone_nt for YUV and Y/C p_rocessing.
§ rominance signal for Y/C_ processing.
<> : Chrom_lnance component s_lgnal for YUV mode.
V: Chrominance component signal for YUV mode.
, 4@ i: Interlaced luma only for simultaneous processing.
VDAC 134 «/ (0] Video DAC output. Refer to description and matrix for FDAC pin 133.
VD33_DAC 13 | P |Power supply for VDAC.
VS33_DAC o G Ground for VDAC.
YDAC \) 137 (0] Video DAC output. Refer to description and matrix for FDAC pin 133.
CDAC 138 @) Video DAC output. Refer to description and matrix for FDAC pin 133.
UDAC 139 @) Video DAC output. Refer to description and matrix for FDAC pin 133.
IDAC 140 (@) Video DAC output. Refer to description and matrix for FDAC pin 133.
TWS (@) Audio transmit frame sync output.
PWM_O1L o I/O [Audio hyperstream out.
TSDO (@) Audio transmit serial data port O.
PWM_O2L 2 I/O [Audio hyperstream out.
TSD1 (@) Audio transmit serial data port 1.
PWM_O2R e I/O [Audio hyperstream out.

12 SAM0627-071305 ESS Technology, Inc.
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Table 1  ES8381 Pin Description (Continued)

Names Pin Number(s) I/O |Definitions
TSD2 (@) Audio transmit serial data port 2.
146
PWM_O3L I/O [Audio hyperstream out.
TSD3 (@) Audio transmit serial data port 3.
147
PWM_O3R I/O  [Audio hyperstream out.
TBCK I/O | Audio transmit bit clock.
148
PWM_O1R I/O [ Audio hyperstream out.
TXDO (@) Serial port 0 transmit.
LINE_OL @) Audio line out.
149
STEP_FDR (@) Step motor control forward drive. P
SO @) UART serial data out. ,
RXDO | Serial port O receive. /v
LINE_OR /0 | Audio base out. /.’ N\
150 - ",7
STEP_RDR I Step motor control reverse drive.
SIN | UART serial data in. //
MCLK 153 I/O | Audio master clock for audiow
RSD I | Audio receive serial d%
154 _—
TSDO (@) Audio transmit ie al data port 0.
RBCK /0 |Audio receiv&(cgck.
TBCK 155 I/O | Audio trwit E)it clock.
SDCLK o |spemph.
RWS | B)(receive frame sync.
TWS 156 /4) <bAudio transmit frame sync output.
SDCMD / Q | SD command strobe.
TDMDR A 1 | TOM serial data.
159
RSD O | Audio receive serial data.
TDMCLK 5 | TDM bit clock.
0
RBCK \) /O | Audio receive bit clock.
TDMFS | TDM frame sync.
161
RWS | Audio receive frame sync.
PCLK2XSCN I/O | 27-MHz screen clock.
MSD2 I/O [Memory Stick data 1/0 2.
162
SDD2 I/O | SD data I/O 2.
TSD3 (@) Audio transmit serial data port 3.

ESS Technology, Inc. SAM0627-071305 13
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Table 1 ES8381 Pin Description (Continued)

Names Pin Number(s) I/O |Definitions

PCLKQSCN (@) 13.5-MHz screen clock.

HDMI_CLK I/O  [HDMI pixel clock (12-bit HDMI mode).

MSD3 163 I/O [ Memory Stick data 1/0 3.

SDD3 /O |SD data I/O 3.

YUV7 (@) YUV pixel 7 output data.

TXD1 164 0] Serial port 1 transmit.

HDMI_D7 O |HDMI data 7 (12-bit HDMI mode).

YUV6 @) YUV pixel 6 output data.

RXD1 165 | Serial port 1 receive. /@
HDMI_D6 O |HDMI data 6 (12-bit HDMI mode). , u
YUV5 e O | YUV pixel 5 output data. /v

. 7

HDMI_D5 @) HDMI data 5 (12-bit HDMI mode). P \
YUv4 167 (@) YUV pixel 4 output data. Q:',,j
HDMI_D4 0] HDMI data 4 (12-bit HDMI m(yc). \/v

HRST# I/O | Host reset.

168 ®

HDMI2_ACT O |Active HDMI sourceL@HDw mode).

LDCO 169 O | CD/DVD laser digffe sblect

AMPSTBY 170 o |Power amplirQétandby.

CLOSESW 171 I Tray clcf%detvector.

CLOSE 172 0 Dmﬁose tray.

OPENSW 173 I kwpen detector.

OPEN 174 AO <> Drive to open tray.

VPB, VPA 175, 193 /:W RF AFE analog power.

VGB, VGA 176, 19/4,\V’ G |RF AFE ground.

MP 1 V I/O [ Peak hold capacitor for Mirror.

DB \é I/O | Bottom hold capacitor for Defect.

MB \_} 179 I/O | Bottom hold capacitor for Mirror.

TE 180 @) Tracking error output.

FE 181 @) Focus error output.

V1650 182 @) Reference voltage for servo analog output signals.
PI 183 (@) Photodiode subbeam addition input signal.

REX 184 I/O |Biasing resistor.

DVDLD 185 o DVD laser diode control.

CDLD 186 O CD laser diode control.

VBO 187 (0] 2.1V CPU reference voltage.

DVDPD 188 | Power down for DVD.

14 SAM0627-071305 ESS Technology, Inc.
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Table 1  ES8381 Pin Description (Continued)
Names Pin Number(s) I/O |Definitions
AGC2 189 I/O [ AGC2 capacitor.
AGC1 190 I/O [AGC1 capacitor.
SPNN I/O [Negative spindle rotation detect in.
191
MNTRN I/O [ Negative differential output for monitor.
SPNP I/O [Positive spindle rotation detect in.
MNTRP 192 I/O | Positive differential output for monitor.
IMSR I/O | Optical pickup unit categorization analog in.
DRFN 195 | Negative differential RF input from OPU.
DRFP 196 | Positive differential RF input from OPU. /Q‘
A-H 197:204 | OPU outputs, DC coupled. , u
MIN 205 | Envelope input from Mirror. /W
SLV 206 O Data slicer level output. Connected to e}xeﬁ}capacitor.
DMO 207 (@) Spindle drive. “
-
FOO 208 @) Focus drive. // \‘
SLO 209 O |Sled drive. X/
TRO 210 O |Track drive. <~
CDPD 211 | Power down forICé) N
REFD 212 | Flash refere eg)uple.
DvCC 215 P 1.2v porg.for ﬁash.
HDO 0 |Hostpth 0.
218
HDMI2_D8 o _|MoW data 8 (24-bit HDMI mode).
HD15 /|‘O PHost data 15.
219
HDMI2_D23 / Q (0] HDMI data 23 (24-bit HDMI mode).
HD1 Sf o |Host data 1.
220,
HDMI2_D9 O O [HDMI data 9 (24-bit HDMI mode).
HD14 S I/O |Host data 14
1
HDMI2_D22 \) O |[HDMI data 22 (24-bit HDMI mode).
HD2 I/O |[Host data 2
222
HDMI2_D10 0] HDMI data 10 (24-bit HDMI mode).
HD13 I/O [Host data 13.
223
HDMI2_D21 0] HDMI data 21 (24-bit HDMI mode).
HD3 I/O |[Host data 3
224
HDMI2_D11 @) HDMI data 11 (24-bit HDMI mode).
HD12 /O [Host data 12.
225
HDMI2_D20 0] HDMI data 20 (24-bit HDMI mode).

ESS Technology, Inc.
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Table 1  ES8381 Pin Description (Continued)
Names Pin Number(s) I/O |Definitions
HD4 /O |Hostdata 4
226
HDMI2_D12 o HDMI data 12 (24-bit HDMI mode).
HD11 I/O | Host data 11.
227
HDMI2_D19 @) HDMI data 19 (24-bit HDMI mode).
VID_XI 228 | Crystal clock in.
VID_XO 229 O Crystal clock out.
CLK 230 | System clock.
HD5 I/O |Host data 5.
233
HDMI2_D13 O |HDMI data 13 (24-bit HDMI mode). _
HD6 I/O |Host data 6.
234 Z U
HDMI2_D14 O |HDMI data 14 (24-bit HDMI mode). /v
HD7 IO  |Host data 7. /.’ N\
235 ",7
HDMI2_D15 O |HDMI data 15 (24-bit HDMI mode).
HD8 I/O |Host data 8. k
236 &
HDMI2_D16 O |HDMI data 16 (24-bit HDMI m¥gé).
HDY IO |Host data 9. <~
237 _——
HDMI2_D17 O |HDMI data 17 (lz@olvn mode).
HD10 10 |Host data 10/
238 >
HDMI2_D18 O |HDMI daig18 (24-bit HDMI mode).
HDMI2_VSYNC @) H?mxrtical sync (24-bit HDMI mode).
241
HWR# 1o _| Mg¥write (active-low).
HDMI2_HSYNC O YHDMI horizontal sync (24-bit HDMI mode).
242 - -
HRD# / I/O [Hostread (active-low).
HDMI_HSYNC V’ 0] HDMI horizontal sync (12-bit HDMI mode).
HDMI2_D4 2 Q @] HDMI data 4 (24-bit HDMI mode).
HWRQ# N I/O [ Host write request (active-low).
HDMI2_D3 \_} O [HDMI data 3 (24-bit HDMI mode).
HDMI_ACT 244 1/0 | Active HDMI source (12-bit HDMI mode).
HRDQ# /O |[Host read request (active-low).
HDMI2_D1 @) HDMI data 1 (24-bit HDMI mode).
245
HIORDY I/O [Host I/O ready.
HDMI2_DO0 o HDMI data 0 (24-bit HDMI mode).
246
HIRQ I/O | Host interrupt.
HDMI2_D6 @) HDMI data 6 (24-bit HDMI mode).
247
HA1 I/O | Host address 1.
16 SAM0627-071305 ESS Technology, Inc.
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Table 1  ES8381 Pin Description (Continued)

Names Pin Number(s) I/O |Definitions

HDMI2_D5 O |HDMI data 5 (24-bit HDMI mode).
HAO 248 I/O | Host address 0.

AUXO0 249 /O | Auxiliary port 0.

HDMI2_D2 @) HDMI data 2 (24-bit HDMI mode).
HCS1FX# 250 (0] Host chip select 1 (primary).
RESET# 251 | Reset (active-low).

AUX1 252 /O | Auxiliary port 1.
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Table 2 lists the device interfaces for the ES8381.

Table 2 ES8381 Device Interfaces

ES8381 DEVICE INTERFACES

Name Pin Names Pin Numbers 1/0 Definition
TSD1 21 (@) Audio transmit serial data port 1.
TSD2 99 (0] Audio transmit serial data port 2.

SPDIF_OUT 119 (@) Sony/Philips Digital Interface audio output.
SPDIF_IN 120 | Sony/Philips Digital Interface audio input.
ADC_BIAS 124 (@) Audio ADC bias voltage out.

MIC_L 125 | Audio ADC_MIC L. x
MIC_R 126 | Audio ADC_MIC R. /x
TWS ) Audio transmit frame syn}/{)uv
141 ,
PWM_O1L (0] Audio hyperstream 9(
A J
TSDO (@) Audio transmit s@data port 0.
142 7
PWM_O2L (0] Audio hyperf’am out.
TSD1 @) Audio )‘t serial data port 1.
143
PWM_O2R @) Mhyperstream out.
TSD2 (@) /-Kdio transmit serial data port 2.
146 7
PWM_O3L /9\/ Audio hyperstream out.
TSD3 ‘O Audio transmit serial data port 3.
147
Audio Port Interface PWM_03R A?' @) Audio hyperstream out.
TBCK v I/O | Audio transmit bit clock.
PWM_01R < Audio hyperstream out.
LINE_OL @ 149 (@) Audio left channel out.
LINE_@ 150 O Audio right channel out.
v
@ 153 I/O | Audio master clock for audio DAC.
A
eRSD | Audio receive serial data.
A g 154
TSDO (@) Audio transmit serial data port O.
RBCK 1/0 Audio receive bit clock.
155
TBCK I/O | Audio transmit bit clock.
RWS | Audio receive frame sync.
156
TWS 0 Audio transmit frame sync out.
TSD3 162 @) Audio transmit serial data port 3.
TDMDR | TDM serial data.
159
RSD | Audio receive serial data.
TDMCLK | TDM bhit clock.
160
RBCK I/O | Audio receive bit clock.

18 SAM0627-071305
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Table 2  ES8381 Device Interfaces (Continued)
Name Pin Names Pin Numbers 1/0 Definition
Audio Port Interface TDMFS 161 | TDM frame sync.
(continued) RWS I Audio receive frame sync.
40, 32, 31, 18, ) .
AUX7-0 17,5, 252, 249 1/0 Primary auxiliary port 1/0s.
Auxiliary Port Interface
. 98, 97, 88, 87,
AUX3[7:0] 78, 77, 69, 68 /O [Aux3 data I/Os.
DSCK 33 (@) Output clock to video memory.
VID_XI 228 I 27-MHz crystal clock input.
Clock Interface VID_XO 229 (0] 27-MHz crystal clock output. A
and Reset X
CLK 230 I System clock. /' p
RESET# 251 I Reset input (active-low). ///“'
VREF 130 [ Internal voltage refe&e%ideo DAC.
Filter and Reference COMP 131 I Compensation il@
Voltage Interface -
V1650 182 (@) Reference v%e for servo analog output signals.
Vi
HDMI2_CLK 4 /O |HDMI ock (24-bit HDMI mode).
31, 32, 66, 67,
HDMI_D11-0 164-167, 117, 0] MI data bus (12-bit HDMI mode).
118, 53, 52
HDMI_CLK 163 QO HDMI pixel clock. (12-bit HDMI mode)
A d
HDMI2_ACT 168 > I/O | Active HDMI source (24-bit HDMI mode).
HDMI_ACT 2}4"’ ‘, I/O | Active HDMI source (12-bit HDMI mode).
219,92¥223,
High Definition 2 7,238,
Media Interface é 237, 236, 235,
34, 233, 226, .
HDMI2_D28- 224, 222, 220, (@) HDMI data bus (24-bit HDMI mode).
218, 3, 247,
O 248, 243, 244,
250, 245, 246
\ MI_VSYNC 41 /0 HDMI vertical sync (12-bit HDMI mode).
7 . .
HDMI2_VSYNC 241 /0 HDMI vertical sync (24-bit HDMI mode).
HDMI2_HSYNC 242 1/0 HDMI horizontal sync (24-bit HDMI mode).
HDMI_HSYNC 243 1/0 HDMI horizontal sync (12-bit HDMI mode).

ESS Technology, Inc.
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Table 2 ES8381 Device Interfaces (Continued)
Name Pin Names Pin Numbers I/0 Definition
HA[2:0] 3, 247, 248 110 Host address bus.
HCS3FX# 4 (0] Host chip select 3.
IOW# 5 0] I/O write strobe.
IOR# 17 @) I/O read strobe.
HRST# 168 O Host reset.
219, 221, 223,
225, 227, 238,
HD[15:0] 22471: ggg: ggg: VO  |Host data bus.
Host Port Interface 224,222, 220, ®
218 /' P
HWR# 241 I/O | Host write. //y
HRD# 242 O |Host read. AV
HWRQ# 243 0 Host write reque&) M
HRDQ# 244 (0] Host read rewisf/
HIORDY 245 | Host IF@}(‘y input.
HIRQ 246 1/0 yziinterrupt.
HCS1FX# 250 O/-“st chip select 1.
1,14, 30, 46, Q\-/
VD33 if26f44715123 P I/O power supply.
216, ZASZ "
13, 9@?5’7,
VS33 61%8 ’213111,’ G Ground.
%‘g 256
VD@ 21‘5814‘21%2’ P 1.2V core power supply.
_~ ,
(S\S/S 21‘582?‘2%,)%3’ G Ground.
Power and Ground N
« AVD33 121 P Analog power for audio ADC and USB.
AVS33 127 G Analog ground for audio ADC and USB.
VD33PLL 128 P Power supply for PLL blocks.
VS33PLL 129 G Ground for PLL blocks.
VD33_DAC 135 P Power supply for video DAC.
VS33_DAC 136 G Ground for video DAC.
AVDD3 213 P 3.3V analog power for flash.
AVSS 214 G Analog ground for flash.
DvCC 215 P 1.2V power for flash.

20
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Table 2  ES8381 Device Interfaces (Continued)
Name Pin Names Pin Numbers I/0 Definition
HOMESW 17 (0] Sled home switch position detector.
FGIN 101 | Spindle hall sensor input.
TXDO 149 (@) Transmit serial port 0.
RXDO 150 | Receive serial data port 0.
TXD1 164 (@) Transmit serial port 1.
RXD1 165 | Receive serial data port 1.
LDCO 169 o CD/DVD laser diode select.
AMPSTBY 170 (0] Power amplifier standby. N
CLOSESW 171 I Tray closed detector. /X -
CLOSE 172 0 Drive to close tray. //U
OPENSW 173 I Tray open detector. /<
OPEN 174 O | Drive to open tra&, ‘
VPB, VPA 175, 193 P RF preamp Ts},gg/power.
VGB, VGA 176, 194 G RF pre@;‘alog ground.
MP 177 | WOI capacitor for Mirror detect input.
DB 178 | Pa tom hold capacitor for Defect flag.
MB 179 /Skf’éottom hold capacitor for Mirror detect input.
OPU/Loader Interface TE 180 | Tracking error.
FE 181 | Focus error.
V1650 \1@ @) 1.65V reference voltage for servo analog output signals.
PI @3 | Photodiode subbeam addition input.
REX QL 184 1/0 Biasing resistor.
DVD g 185 0] DVD laser diode control.
(SI)) 186 o CD laser diode control.
é/fo 187 @) 2.1V CPU reference voltage.
v DVDPD 188 | Power down for DVD.

AGC2-1 189, 190 /O |AGC2-1 capacitors.

SPNN 1/0 Negative spindle rotation detect in.

MNTRN 1ot 1/0 Negative differential output for monitor.
SPNP 1/0 Positive spindle rotation detect in.

MNTRP 192 1/0 Positive differential output for monitor.
IMSR 1/0 Optical pickup unit categorization analog in.
DRFN 195 | Negative differential RF input from OPU.
DRFP 196 | Positive differential RF input from OPU.

A-H 197-204 | OPU outputs, DC coupled.

ESS Technology, Inc.
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Table 2  ES8381 Device Interfaces (Continued)
Name Pin Names Pin Numbers 1/0 Definition
MIN 205 | Envelope input from Mirror.
SLvV 206 (@) Data slicer level output.
DMO 207 (@) Spindle drive.
OPU/Loader Interface FOO 208 O  |Focus drive.
(continued) SLO 209 O |Sled drive.
TRO 210 @) Tracking drive.
CDPD 211 | Power down for CD.
REFD 212 | Flash reference decouple. N
MSBS 41 I/0O | Memory Stick bus strobe. /Y
MSD3-0 I/O [ Memory Stick data I/Os ?y U
163, 162, 66, 67 -
Removable Storage SSD3-0 o |spdaaoszo. & &
Card Interface MSCLK 101 O |Memory Stick clocB s
SDCLK 155 I/0 | SD clock. D~/
SDCMD 156 | SD CO@G strobe
76, 73, 80, 81,
95, 59, 60, 61,
. 62, 63, 70, 71, >
LA[21:0] 72, 82, 85. 86 oC RAM address bus.
89, 90, 91, 94, Q
) 116, 96
Static RAM (SRAM) o
Interface LWRLL# 79 \7 SRAM write enable.
N
LCS[3:0]# 99(@4 @) SRAM chip select.
LOE# < i15 (@) SRAM bus data output enable.
LD[79, 105:1111(2 113, /o SRAM data bus.
/ .
V| 16,15,8,7,6,
@1:0] 255, 254, 253, O DRAM address bus.
9,10,11, 12
\DRAS[Z:O]# 19, 20, 25 (0] DRAM row address strobe outputs.
DCS1# 20 @) DRAM chip select output.
DCSJ[1:0]# 21,22 (0] DRAM chip select outputs.
DCAS# 26 (0] DRAM column address strobe output.
Synchronous DRAM
(SDRAM) Interface DOE# 27 @) DRAM output enable.
DWE# 28 (@) DRAM write enable output.
DSCK 33 @) Output clock to DRAM.
DQM 34 (@) DRAM data I/O mask output.
56, 55, 54, 51,
. 50, 49, 48, 47,
DB[15:0] 35. 36, 37, 38, /O | DRAM data bus.
39, 42, 43, 44
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Table 2 ES8381 Device Interfaces (Continued)
Name Pin Names Pin Numbers I/O Definition
TDMDR 159 | TDM serial data.
TDM Interface TDMCLK 160 | TDM bit clock.
TDMFS 161 | TDM frame sync.
SIN 5, 32, 150 | UART serial data in.
UART Port
SO 40, 149 0] UART serial data out.
USB_PO 122 /0 Positive analog USB signal.
USB Port
USB_NO 123 1/0 Negative analog USB signal.
FDAC 133 (0] CVBS/chroma signal for simultaneous mode.
VDAC 134 (0] Composite component signal for YUV mode.
YDAC 137 @) Luma cqmponent signal for YUV mode and Y/C
Video DAC Interface processing.
CDAC 138 @) Chrominance component signal for Y/C processing.
UDAC 139 0 Chrominance component signal for YUV mode.
IDAC 140 (@) Interlaced luma component signal for simultaneous mode.
CAMCLK 2 | Camera clock.
YUV_CLK 27 I/O | YUV clock.
VSYNC# 41 I/O [ Vertical sync.
HSYNC# 101 1/0 Horizontal sync.
) 98, 97, 87, 86, .
Video Interface CAMIN7-0 78,77, 69, 68 | Camera inputs 7-0.
164, 165, 166,
YUV[7:0] 167, 117, 118, 0] Video out.
53, 52
PCLK2XSCN 162 110 27.0-MHz screen clock.
PCLKQSCN 163 (0] 13.5-MHz screen clock.

ESS Technology, Inc.
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SYSTEM BLOCK DIAGRAM

A sample system block diagram for the ES8381 Phoenix DVD
player board design is shown in Figure 2.

DvD/CD

Video TV Dis @

A 4

v

Audio R
SDRAM |, > . @
(8/16-MB) " Audio
< crophoneln
ES8381 | SIPDIF A/V Receiver
EEPROM » Phoenix | /.\N/_

A
v

VFD gjier%'—b VFD Panel
< A< IR Remote

< <’ » Flash Memory Cards / HDD

Figur@;%l Phoenix System Block Diagram

!

ROM/Flash
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Figure 3 shows the internal block diagram for the ES8381 processor.

GPIO
_Bi i TV-E d
SRAM/ROM 32-Bit Display v Er)];\% er
Interface RISC OSsD / sSPU
Processor Controller
Scaler
Audio ADC 16 K Cache Delntelacer HDMI I/F
Serial Audio
Interface
Gateway
Audio DAC +
DMA
usB Controller
DVD Huffman
Descrambler Decoder
+
Transport |
Servo Controller / RF
r—— - - - - — — — — A Video
| | Processor
ATAPI
| | I
| | ROM
| |
| | RAM
'l sos1 W Digital | DRAM
| | uController PLL | Interface
| |
| |
| ECC |
| DSC RF AFE |
Lo i
\

Figure 3 ES8381 Phoenix Block Diagram

£505

ES8381 Device Architecture

The ES8381 device architecture is comprised of an
embedded digital servo controller with ECC decoder, a
video encoder, 2-channel audio DAC, stereo ADC, and a
full-featured DVD processor.

Servo Controller

As shown in Figure 4, a highly simplified view of the servo

controller portion features:

¢ Microcontroller Unit (MCU)

¢ Digital PLL + ECC Decoder

¢ Digital Servo Controller (DSC)
* RF Preamp

ESS Technology, Inc.
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The servo controller section accepts the analog signals
from the RF preamp, digitizes them, and uses digital signal
processing to control focus, tracking, spindle speed, and
sled position (the four closed-loop servo functions).

The servo controller also interacts with the system
controller (MCU), which commands the servo controller to
seek a particular track, play a track, switch from one layer
to another, and similar actions.

FUNCTIONAL DESCRIPTION

Finally, the servo controller performs calibration and
adjustment functions to compensate for local conditions
such as temperature, disc reflectivity changes, supply
voltages, various manufacturing variations, and the aging
of components within the DVD servo mechanism.

The digital servo ECC decoder and RF AFE block diagram
appears in Figure 4

DIGITAL SERVO CONTROLLER
r--_- - - - - - - —- - - - " - - - - - - — — — = al
Gl \DCDAC |4 ! @
| DATA 1 DATAO | | O
| LOGIC RAM » DSP [«—» RAM
(CORE 1) (CORE 9 MCU
4—'% LOADER |, v AN
| INTERFACE PROG |
| RAM |
Lo — —
r——— - - - — — — — —/ —/ T/ T T ), — — - - = al
| ROM/RAM |
| EFM SYNC |
DECODE||DETECT %
| DVD ECC |
RFE | |y SaRGET |, |
D e ¢ are [ DIGITAL PLL Q'SEARCH- > |
| 4—»‘ HOST INTERFACE ‘41—>
8/16
CD ECC
| | coEcc | |
L - - — . g |
DIGITAL PLL AND¥ECC DECODER
/)

Figure 4 Servo Controller/RF AFE Block Diagram

A%

RF Preamp W/R
Data Read Cycle

During a data read cycle, the software loads the address
information into RF Preamp Control write side register
08h, and the RF Preamp Data is read at register 09h.
When the software polls the read side register 08h, a read
back of the SR_TRANS_ON_RF bit (bit 4) that returns a 0
indicates that the serial port is busy reading the data.The
serial port is free when this bit returns a 1.

Data Write Cycle

During a data write cycle, the software loads the address
information into RF Preamp Control write side register
08h, and the data to be written into RF Preamp Data write
side register 09h (read side). When the software polls the
interface status, a read back of the SR_TRANS_ ON_RF
bit (bit 4) that returns a 0 indicates that the serial line is
busy writing the data. The serial port is free when this bit
returns a 1.

26 SAM0627-071305
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Digital Servo Controller Access to ECC DRAM

The digital servo includes an internal DSP, on-chip RAM  MCU needs two consecutive address writes to specify
and ROM, control logic, a loader interface, a serial locations in the ECC DRAM. MCU can read and write to
interface, and an on-chip ADC-DAC, and interfaces with DRAM by following the procedures below:

the MCU.

The MCU handles the high-level functions of optical disk
and front-end system control. The interface between the
servo controller and the MCU is illustrated in Figure 5.

Writing to ECC DRAM
1. MCU should poll bit O of register 0x0040 to make sure
DMA channel is not busy before starting.

2. Inthe first address write cycle, MCU specifies {HAH,
HAL} where HAH = OxFF and HAL should specify the
upper address bits of the DRAM location. During this

< 8-bit data > cycle MCU asserts data with:
5-bit address o | Digital § Bits [7:5] = 010 indicating a write request.
MCU Servo § Bits [4:0] should indicate the nuéof bytes to write
CS#, RD#, WRity, Colgtsrc():ller into DRAM (maximum :@

- IRQ ( ) 3. Inthe second address wy le, MCU specifies the
lower 16 address bits RAM. During this same
cycle, MCU's data b&/il contain the first byte that will

Figure 5 Servo Controller / MCU Interface get written into @\/‘
e

4. MCU writes stined to DRAM one byte at a time
to address 0x0041.

Accessing Servo Internal Registers
5. Once a data have been written, MCU polls bit O of
regisger 0x0040 for the status of data transfer to DRAM
gbusy, 0 = finished).
o ) ata bits [7:5] are set to 110 in step 2, this puts the
The breakdown of the MCU memory space is listed '”Qwardware into data descrambling mode. In this mode,
Table 3. 2064 bytes (1 sector) of DVD data will be read out starting
Table 3 ES8380 MCU Memory Space Range p from the address specified in steps 2 and 3.
N/

The register space of the servo internal registers
constitute 256 bytes of the MCU memory space, ranging
from 0x0000h to OXOO0FFh.

MCU Memory Space | Device Block ) The data will be read out, descrambled and written into the
0x0000 — 0x001F Servo DSP registers DRAM destination address specified by registers 0x003D
0x0020 — 0X005F System control registe (middle byte), 0x003E (lowest byte) and 0x004B (highest

0x0060 — OX00FF Digital PLL / ECCAecoder registers byte) automatically by the hardware. To check the
completion of the process, MCU can poll bit O of register

@: 0x0040 to make sure it is cleared to zero.

ESS Technology, Inc. SAM0627-071305 27
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Reading from ECC DRAM

1. MCU should poll bit O of register 0x0040 to make sure
DMA channel is not busy before starting.

2. In the first address write cycle, MCU specifies {HAH,
HAL} where HAH = OxFF and HAL should specify the
upper address bits of the DRAM location. During this
cycle MCU asserts data with:

§ Bits [7:5] = 001 indicating a read request.
§ Bits [4:0] should indicate the number of bytes to read
from DRAM (maximum 31).

3. In the second address write cycle, MCU specifies the
lower 16 address bits of the DRAM. Internal hardware
will discard the data on the MCU data bus at this time.

4. MCU polls bit 0 of register 0x0040 for the status of data
transfer from DRAM (1=busy, 0 = finished).

5. When bit 0 is cleared to zero, MCU can read data from
address 0x0041.

6. Repeat steps 4 and 5 as necessary until all data has
been transferred.

MCU Interrupts

The front-end hardware provides four interrupt signals
(INTO, INT1, INT2, INT3) to notify the MCU that a
hardware event has occurred. The INT1 signal is used for
the debug port between the back-end and the front-end.

When asserted, INT1 informs the MCU that the back-en%
e

has written data to the debug port register and is availabl
for reading.

The INT2 and INT3 interrupts are used for@m
playback. INT2 is a PIDOK interrupt, which i rted by
ECC hardware after PID value is written in@ registers.
INT3 is a PIDRDY interrupt that is asse#ted after the ECC
hardware accepts the unrecorded &mformaﬂon.

The INTO is constructed froméét of eight interrupt
sources; becoming active on as any one of them
becomes active. The sou INTO is indicated at the
interrupt reason regi , INTRQ_REASON (addr =
0x0033), and can @eared or masked by setting the
corresponding bit™at the interrupt clear register,

INTRQ_CLEAR (addr=0x0034), and interrupt mask
register, INTRQ_MSK (addr=0x0035).

FUNCTIONAL DESCRIPTION

MCU — DSC Write Operation

The MCU sends data and/or command to the DSC
through its set of interface write registers located between
addresses 0000h and 001Fh. The most important
registers are listed in Table 4. Refer to the Registers
section of this document for all other registers.

Table 4 MCU Write Side Registers

Address
0001h

Register Name
COMMAND

Description

Stores the current
command code.

MODE_CONTROL_L 0002h 15-4: Reserved.
(low byte) 3: Servo error clear.
MODE_CONTROL_H 0003h | Wiiting 1 to this
(high byte) Igeation clears the

rvo error flags.
C 2-1: Reserved.

@ 0: CPU_FCLR: Clears
A'

IRQ when a 1 is written

N to this bit.
PARAMETER_INPUZAL) | 0004h Low byte of MCU data
(low byte) to servo controller.
PARAMETE IW’_H 0005h High byte of MCU data
(high byte)% to servo controller
RF_AM& ADDRESS 0008h RF preamp address.

& Starts data
transmission to RF
O preamp.
RF_AMP_DATA 0009h Stores data to be

written to RF preamp.

When MCU wants to send a command to the servo
controller, it first writes a parameter low to address 0004h,
and a parameter high to address 0005h (these two in any
order), followed by command to address 0. With the
exception of reset command, the servo controller will
return an IRQ (active-low) once the controller completes
the command.

The MCU waits for the IRQ before it issues the next
command. The servo controller on its own may also send
an IRQ to MCU in case the controller detects an error. The
IRQ status can be read as the highest bit of status high
register (address 0001h).

MCU — DSC Read Operation

The MCU receives data and/or status information from the
DSC through its set of interface read registers located
between addresses 0000h and 001Fh.

28 SAM0627-071305
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The most important registers are listed in Table 5. Spindle Servo Control System
Table 5 MCU Read Side Registers The spindle servo control system of the ES8381 is turned
) o on and off by the DMON command (0x06). There are three
Register Name Address  Description different modes of spindle motor control. These modes
STATUS_L 0000h 7: FGNG; Abnormal vary according to the sources of the feedback data used in
(low byte) :/Ii’"(‘jdIe speed whilein FG  deriving the next value for motor drive voltage. The spindle
oae.

servo control system of the ES8381 is depicted in Figure
6-5: Reserved. 6

O
Q/O

Figure 6 Spindle SgrvorControl System Block Diagram

e
The modes sup?&ed are listed in Table 6.

The constant angular velocity (CAV) mode is based on the
FG signal if a spindle hall sensor is present or on an
estimate of the rotational frequency by the servo DSP.
CAV mode is used specifically during the disk acceleration
and brake periods, during track seeking, or in conjunction
with the other modes.

<O
S

Quasi-CLV mode

The Quasi-CLV mode is the default mode of control used
by the ES8381 as its intermediate stage during spindle
motor startup, track seeking and abnormal motor condition
resolution procedures. The MCU can select between the
18T mode and 6T modes by the parameter associated
with the DMMODE command (opcode= 0x08).

ESS Technology, Inc. SAM0627-071305 29
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CLV Mode

The constant linear velocity (CLV) mode is the most
refined mode of control used by the ES8381.

In CLV mode, the ES8381 measures the period of the PG
in frequency mode and the phase difference between the
PGREF and PG signals in phase mode. The measured
values are used to make corrections to the drive signal in
order to rotate the spindle at the desired CLV speed.

FUNCTIONAL DESCRIPTION

Focus Servo Control System
Focus Equalizer

The focus servo mainly controls the pickup lens vertical
position to keep the beam focused on the surface of the
media. This is achieved through the focus equalizer, which
adjusts the focus output control signal (FOO) according to
the focus error (FE). The overall focus control system
shown in Figure 7 is described in Table 7. Focus servo
equalizer changed coefficients are listed in Table 8.

“BIAS

0x1BD \ FOC_kil ‘

FOC_kic

FOC_GAIN

FE ___ lapc

0x1C0| FOG

0x1C1

sinewave

injection ;
Sgure 7 Focus Equalizer Diagram

DACI——»

<&

Table 7 Focus Control Systen%

ter Descriptions (Continued)

Parameter \V Description
gl28 R Null value of FE. This is the dc offset value.
FOC_GAIN \) Focus equalizer input side gain.
FBAL Value after focus balance calibration.
FOC_Kil, FOC_Kic, and FOC_Ki2 Integrator (phase lag) path gains.
FOC_E Proportional path gain.
FOC_B, FOC_C, FOC_D, and FOC_H Derivative (phase lead) path gains.
FOC_G Focus equalizer output side gain.
FOD_BIAS Offset adjustment for FOO.
30 SAM0627-071305 ESS Technology, Inc.




ES8381 DATA SHEET

ADVANCE

FUNCTIONAL DESCRIPTION

Table 8 Focus Servo Equalizer Changed Coefficients
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Parameter | Working Address _SH Gain _SK Gain _BD Gain _BA Gain _PB Gain Backup
FOC_Kil 0x1BD 0Ox0AD 0x0C9 OxOE3 OxOEF 0x0B8 0x0C8
FOC_B 0x191 Ox0AE 0x09A OxODE OXOEA 0x092 —

FOC _C 0x192 OxO0AF 0x09B OxODF OxOEB 0x093 —

FOC_H Ox1EC 0x0AC 0x076 0x077 0x078 0x0B7 0x075
FOC _E 0x194 0x0BO 0x09D Ox0E1 OxOED 0x0B9 0x095
FOC_D 0x193 — — — — — 0x094

Some gains of the focus servo equalizer have alternate
locations in RAM core 0 in order to compensate the closed
loop focus servo under various conditions. These
alternate gains are loaded at appropriate times, and are
described in Table 9.

Table 9  Alternate Gain Types

Gain Type

Description

_SH gain

These gains are loaded into the working
locations when the shock filter detects a
shock and the shock response flag is turned
on. These gains continue to be in effect, as
long as shock detection is indicating a shock.

Firmware can bring these gains into effect by

with parameter_h, bit 7 set to 1 and

parameter_| set to 4.

_SK gain

These gains are loaded into th &king
locations at the beginning of @ seek
operation. These gains co@ 0 be in
effect, until a track lock is de¥gcted to have
been regained at th nd of the seek
operation, i.e. thes ins are also used
during track pull i@vation at the end of a
seek.

Firmware c g these gains into effect by
using cénd F_WRAD (opcode=0x98)
witw eter_h, bit 7 set to 1 and

parageter_| setto 1.

_BD gain

These gains are loaded into the working
locations at the beginning of black drop out
(BDO) defect signal processing. These gains
continue to be in effect, until the BDO is gone.

Firmware can bring these gains into effect by
using command F_WRAD with parameter_h,

using command F_WRAD (opcode = OXQS)V’

bit 7 set to 1 and parameter_| set to 2.

Table 9  Alternate Gain Types (Continued)

Gain Type

Description

_BA gain

These gains ar Xed into the working
locations at the(terpiination of BDO. These
gains cont@o be in effect, for a pre-
determin e period after the BDO is
gone. /Q

?;@e can bring these gains into effect by

ing command F_WRAD with parameter_h,
Lbit 7 set to 1 and parameter_| set to 3.

These gains are loaded into the working
locations to bring back the gains to play back
gains, at the end of a seek, or BDO, or shock.

Firmware can bring these gains into effect by
using command F_WRAD (opcode = 0x98)
with parameter_h, bit 7 set to 1 and
parameter_| set to 5.

For example, the working value of FOC_Kil is stored at
working address RAM core 1, address OxBD. During a
seek operation the working address is loaded with the
parameter value stored at address Ram0:0xC9. The
ES8381 hardware automatically implements the
parameter swap.

Backup gain locations (0x0c8, 0x075, 0x095, 0x094): The
four gains FOC_Kil, FOC_H, FOC_E and FOC_D have
backup locations in mirror format. These backup gains are
reloaded into working locations during the events