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O BAT NECILOrOZHA%E
EMMA Mobile 1 @3>t Tk

Multi AV Stream Lowest power
Processing SOC architecture

| HDTV Picture High performance
Quallty & low power

HD Multi Codec
(MPEG, H.264, VC1)

Lower | power &
‘C— High speed 3G-DBB
ontents Mobile Contents

: Mobile Contents
== ey Security (IPTV:::) Security (SVR)
Digital Audio Camera Engine

(5.1ch.HDMD) Technology (ISP)

‘ Navi, GPS

' 'Voice interfac_;
Sensor, B{# R0k

2D/3D Graphics

Video Capture
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mEMMA Mobile 1T, EiFBE-®iEaEZXR. D11 ANDCODECRIZE(Enc/Dec)
EMMA Mobile 1-D = 512Mbit eDDRAR. EYMMNE{ES IV EBREHERCICHER
EMMA Mobile 1-S = 5+8BDDR¥} I, KRB/ 7h I 7 DRITE T HE

RHERETE, HDI 7Y/ 1000MIPSH O E ERE(L %51 E

£ 8E
A .

I :

512Mbit mDDRAA. SMSBDDRMRE . IS0
27 ) 2Tt )

EMMA Mobile 1-D .' fE

EMMA Mobile 1

14mmB -CPU ARM11 500MHz

-CPU ARM9 250MHz -DSP K7 500MHz
-DSP K6 250MHz *H.264 Video Engine

Mobile SDR 125MHz *Mobile DDR x32bit 166MH vC-1 tWP)

*WQVGA LCD Display ‘WVGA I/F W ec D1@ 30fps
-QVGA Video *VGA/D1 Video .

D1 (720x480) Video

H.264 (BP)
Enc/Dec D1@ 30fps

MPEG-4 (SP)
Dec D1@ 30fps




o HATT EMMA Mobile 1 D452

BDual 7Oty HiEBEICKS“BREEE N & “BERE” DML
>T—50E (ARM11) &, B - BNER D L5 - 85k LE (DSP. $ 5L &
BERAHW) NEIREITTES
VEARDWBDOYIYEZ ZIZKEAE—/N\—AYRAZEL
VEMERLRMZRGNZ DN =0 BEEENTOERDERANEEEELD

RS ETEEERNIEDLHEA
>ENERF (BENV OV Y/RIREFIE . AEEIRSW. A—T 44 EHDMA)
>R IN B (AT LEIR+PMUTER)

B NGER TS0
> E{& T —42[E#E{H5E: DSP & H.264 ENC/DEC/\—FK™H 7
>4>‘—/T—’5‘5@¥E

B ATY - FiAI/F
>|—1L\ MEEELDDR IIFED2—)L
> IEHE AT AT ~D %I : eMMC/SD/NAND
>ELV AT LIRS
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EMMA Mobile 1 £ TAndroid%
ROFI—IH5AbZERL. %8

http://celtickane.com/webdesign/jsspeedarchive.php

== /=

=T

L.JAVAVM®
RERIE 2 =

;ﬂ“Elﬁ (EE)> <HEBHER>

(%hghgﬁnmz(;bzlr:\’;) (52f8mh1lzljl:-i|:§:,(kms) e

Array 188.0 297.5 1.6

Date 580.0 756.0 1.3

Error 1346.0 2074.0 15

Math 1097.0 1790.0 16

RegEXx 1737.0 2894.0 17

= A String 558.5 1058.5 19
EMMA Mobile 15E@i#—k  L2OM Jis G210 L
xC5E

< T e


http://celtickane.com/webdesign/jsspeedarchive.php

O HAT | EMMA Mobile 1 & 25 L\ HELHN

PC#E#t ‘}/1\,\’
: Audio DAC
0SB EMMA Mobile 1-D HP Amp spea’;er
USB IF | — ADC
r ARM1176]ZF-S \/

500MHz Audio Codec Mic

Bluetooth
Module

RGB565/666
WVGA

I l Image
Rotator rocess

Image | Image
[DM%J Eompose

r 8

L NAND Flash
emo

|- el

r -
System : eMMC
Internal
Control NAND
Eunctu;] [RA M1 L
CPU/DSP
Debugger

512Mbit SDRAM

EM M”MOb"e EMMA MobilelANECT L4 rO=4 Rt 24t )

BA XEBRUVZOMDOEICEIT5EFTT




COHATT - EMMA Mobile 1 DOIEE (1)

DOEHRET Dty (ARM1176, K7 DSP:500MHZ) . H.264ENC/DEC_HWAj&
AFEFEDBootET—RIZXt it AT B

AB Function Function Details
CPU ARM 1176 VFP(I-cache:32kB, D-cache:32kB), 500MHz
Video Engine H.264 BP Level3, D1 decoder/encoder 30fps

SPX K701(Icache:32kB, Dcache:32kB), 500MHz
Video : MPEG-4 SP D1 decoder

Q |psp VG-1 MP D1 decoder .
c Audio : MP3, HE-AAC, WMA decoder | SWTR
~ MP3, HE-AAGC encoder
=
g ok AV 3-Layer AXI bus, 1-Layer AHB bus, 5z K166MHz
O |ERAM A L SRAM 128Kbyte
< REROM (Boot ROM) |32Kbyte, NAND/SD Boot |Zx¢/is
SDRAM IF Mobile-DDR (x32bit, 166MHz)
NAND / eMMC IF NAND Flash 16bit, 4bit ECC / eMMC

JERHA/SRI/F(ABO) | 16bit, ADmux, % 7] gESlave: K4

8 Copyright © 2009 HAFT Technology Inc. All rights reserved



OHAT - EMMA Mobile 1 DIEE (2)

Q@A F VT EBIRSWEPMUIZEKY .
BIEHESENIKEZSO SO LEERIKGE FIEAAIEE,

AB Function Function Details

System Contol Unit 28y )ty i, PLLO &I

(ASMU) BRAAYF ., N\)T7r—riH., EREBHREE—S Y
5:’:'J ACPUEROFFEFICASMUFEAOR U — U AEELT,
@ | Power Management FIQ, IRQEHR - EERRH IcLVIREEBINIEEST
3 Unit (PMU) 17 FRAM: 32bit x 10247 —F
o WDTHERERITEE . 24 A7 IR AT LYy ERH h A e
g Interrupt Controller YA A& F|YUAAHER: 96
o |(AINT) 70ty (CPU-DSP) i@ {E#EEE: bitR6MD Ayt—% 52 A BE
=3 x14ZE{. Ho A& 32bit

Timer (ATIM) A B—INIWBAI RV I IFRT A< ELTHERTE

R4V )—A :PLLZ BEICLK R U 32KHz54 &2 0w %

9 Copyright © 2009 HAFT Technology Inc. All rights reserved



OHAT - EMMA Mobile 1 DSBS (3)

QEMEE-Z2F v RILDMA, EELRAA—NEBE R fEET AIMC., IPUZE N

Function Function Details

30 SMEFYRILGYMEFYRIL). SO RAEVIAEAR.
DMA Controller M2M. M2P. P2MD & E5E 23 . T TA 7 HA#EEE .
7' 0w4 B3] 3% R85 (Pch#0)

FKEGE YA X 2K * 2K,
A A7y R EE. T4V T #EE. YUV—RGBZE#

Image Composer

O | aMo) ZE@EA—/\—L1H#EE (Max : 4 Layer 7 Plane )
= a TV TAT | v HEMRE(T—TLBHAR)
> EBRWENAE) H ARG ARGBA4443H i
'3_' Image ER YL KHE/N(x1/40~4), 2B EA—/\—L 1 BEEE
o Processor TR L TESRERH HREE. AR T
2. (IMG) B SwFod | TUFAToNE, I FL— )5
e |Image Image Rotator YUV image rotation (90/180/270 deg)
Ern?tcessmg & ITATNE ., NAL—F
(IPU) FRE SR

M2M Copy B LR ZEYEL, SAZAAL—30
H7—F— (X RIMERE, NAL—2U)F
LT AT FRE

1 0 Copyright © 2009 HAFT Technology Inc. All rights reserved
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EMMA Mobile 1 O#IE (4)

iR

E’_

Function Details

S EBA 3 —TJ—R

Max 2,048 pixel x 2,048 pixel, 16/18bit

LCD I'F i 71:RGB 565/666, HWH—*/ )L #E
NTSC/PAL I/F x1 . BT.656H Hxtis

Camera I/F 8bit parallel I/F x1., YUV422 Interleave A 7]
DTV I/F x1 . TSVU7IL

PCM I/F (IS)

x2 it BIEE—F7HE, DMAZREX G

SD Card/SDIO I/F

x1 SD card interface x2 SDIO interface
biti&E1/4bit X5, HSMMC Xt

s8nga(q ‘sjesaydusd

USB I/F x1 Ffft. USB2.0 X1/, 16 endpoints

UART I/F x3%#f, TL16C750ZEHL, FKX3.68Mbps, DMAXT i

SPI I/F x3 Fffi. CPU/DMAZRE XTI | ¥5ik B B L BEBEXT TG
Iic I/F x2 Zff 1IC NRTH—yb3ti

GPIO I/F x118 F#f

Debug I/F CPU BT DSP T\ stz VAAN) T #HEEE

Copyright © 2009 HAFT Technology Inc. All rights reserved
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O HAT | EMMA Mobile 1 HDK{HE IS

IRB AE

A—k | CPUR—F, 10— Ko 2 e
=37 CPUR—F D& TENMFIIEE

CPU EMMA Mobile 1-S

S
as it
Memory | cMMC NAND 4 GByte

LCD (WVGA, 2y F RO ') —=2xi),
Audio IF (Codec LSI: AK4648)

M i cInx1, LineOutx2

USB miniAB x1 (Host/Device @x3it)
TV OUT (NTSC/PAL) ,

BRI/F | LAN I/F(RJ45),

microSD Card Slot x1

Debug I/F (ARM/DSP)

aVY—=IVA : U7 I-USBZIBELSIES
WA XROA

FoF— (3x4). RAVARAAL v Fx2(LALERNA) ,
¥ Dt SREALED x4 _
SEEHRAEMAPAD. BTV ITRAIYF

TR ACPAHTAR 1 120VHit. USBISEXG

HRIFFERCERITLSHENHYET .



O BATT EMMA Mobile 1
J—7vD (&F153k)
) BIES A AMEHIUNETY,
158 138 AT (BEE/1$8ERH)
H)& | OMF Manager
MPEG4.Dec D1 30fps. Simple Profilexdit:
H.264 Dec D1 30fps. Baseline Profilexdi&
VC-1 Dec (G¥) | D1 30fps. Simple Profile/Main ProfileX}i&
Dec® | JPEG Dec 1280x9603/5. BaseLinexIis
MP3 Dec (G¥) | MPEG-1/MPEG-2 Layer333[i:
WMA Dec (G¥) | WMA Standard v2,7,8,9%3 &
AAC Dec AAC-LC, HE-AAC, HE-AACV2X &
H.264 Enc D1 30fps. Bas eline Profilexdit:
Enc® |MP3 Enc (G¥) | MPEG-1/MPEG-2 Layer3x4ib
MC | AACEnc N—=3VPyITITHR—FIE
JPEG Enc N=3 Py ITTHR—FBE

13
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2008

" sl .EHE SK8850
2008
N
® MMC: I
ghcron n s we
L

. > AN
. S!&ﬁ?@ - On-going J»
AN
= <D Cara: MP
7| ske621/26/27

_sKo288 ,
Micro SD Card: MP
| SK6612

2005 N3 MMC mobile:
' SK6613/23
= SD Card:
L >»SK6612/21/26 MP

eﬁ-’ UFD:
SK6202/81/11
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2007/B




BarT  Skymeditt PIVF AT 17
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ma@rovision
SK SK
*Multi Full HD video
*HQ audio performance «Dual CPU support +Dual CPU support
*Complete storage_ support -3D Graphic +HD audio DSP
ersatle connecty :Deep calor space i
*ES: 2Q “10 °ES: 2011
*432 BGA
-ES: 3Q ‘09 ii ‘
«Multi format Full HD video *High performance CPU
*HDMI output *3D Graphics
256 BGA *Deep color space
*ES: 4Q ‘09 *ES: 3Q ‘10
*Support Photo only
*Support |mageIV|deo *Support |mageIV|deo «Build-in T-Con & Audio DAC
*Support TV out *Support TV out *720P decode
*256 LQFP *Build-in T-Con & Audio DAC -TBD LQFP

*MP *256 LQFP

2007 2008

Mass Production Developing Being Planned

15
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Most complete full HD video format support
H.264, VC-1, RealVideo, WMV9, MPEG-1/2/4, DivX 3/4/5, AVS

Hot operation system support
Android (Linux 2.6.27)

Complete storage support
Memory card: SD/MMC, MS/MS-Pro/MS-Pro HG, xD, CF
SATA Il, IDE, USB 2.0 host & OTG

Versatile Connectivity
WiFi, 3G, BT, 10/100/1000Mbps Ethernet, DLNA

Latest HDMI support
v1.3a compliance

xXVYCC & Deep Color support

Copyright© 2009 HAFT Technology Inc. All rights reserved



O HATT SK886x ') — X DI

Q CPU , QO A/V Interface
®  ARM926EJ-S 32-bit (up to 400MHz) m Digital panel interface (24-bit RGB)
®  16KB I-Cache + 16KB D-Cache m T-con support digital panel (up to WUXGA)
O Memory m Support CCIR601/656 input
m Support dual channel DDR2- 800MHz DRAM m HDMI v1.3a output support HDCP1.3a + CEC
n ﬁ%rg)?lrt IFI‘AND(SLC-ECCS/MLC-BCH13), m TS Demux
. as O Graphic & Display engine
Q Vlde:2(6H4V\\% 1 AVS. Real Video(RVE/6/10) =  BitBlit, ROPs 256, Pattern Fill, Scalar
u . , VC-1, , Real Video , m Parallelogram, multi-layer true-color OSD
Sorenson, MPEG-1/2/4, DivX 4/5/6, MJPEG m  Support Median filter for smooth edge

decode up to 1920x1080p@30fps

= HQ deinterlacer & HQ scalar with edse = Support xvYCC & deep color

smoothing O Peripherals
O Imasge m USB 2.0 0TG*1, USB 2.0 Host*2, SATA-II
m  JPEG decode 256Mp, 40Mp@<1s m SD/MMC, MS/MS-Pro/MS-Pro HG, xD, CF
m  Support JPEG, BMP, GIF, TIFF, PNG, RAW m SDIO, I12C, UART, GPIO, AC97 IF, S/PDIF out
m  Support YUV444/422/420 formats o RTC,‘ Timer, IR remote, PWM, JTAG, GMAC
m  Support color enhancement (SW support for m  10-bit SAR ADC for keypad & touch panel
DPF) m  Support MacroVision
B Support 6-axis color adjustment m  Support BT(A2DP), Wi-Fi, LAN, 3/3.5G
O Audio O Others
m
PCM/ADFCM, SKS, AC-3, DTS, DO, RA ¢
m  Dolby TrueHD, DTS-HD upon request m 432 pins EBGA package

1 7 Copyright© 2009 HAFT Technology Inc. All rights reserved



O LY SK8860 IO v @

| denteracer 8 hpcp13 | HDMIL3

RS232 HDTV
External GR:\AQAEC?OEI\\/I]I-IS -
devices pto z S/cdalar ;i RGB888 Panel
Ulstiskgeir Display |
Engine W
Buttons D-sub
Full HD Video _
Remote Decoder Graphic TV encoder
engine
controller
] H.264/VC1/AVS N
Aud_lo MPEG1/2/4
Device DivX3/4/5

RV8/9/10

CCIR601/656 CCIR

TS Demux

Etr:\;";r;et USB2.0 SATA-II SAR ADC
OTG Host Memory

Controller

PHY

i

S/PDIF S/PDIF

€3 Bluetooth

18
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O BATT SK8860 Audio/Video
YR—F I—-Fv9

Audio Format Skymedi SK8860 Video Format Skymedi SK8860
AACIAAC-LC v M-JPEG (resolution, fps) Yes (1920x1080, 30fps), BP
HE-AAC v MPEG-1 (resolution, fps) Yes, Compliant ISO/IEC 11172-2 criteria
Ogg Vorbis % _
MPEG-2 (resolution, fps) Yes (1920x1080, 30fps), MP(HL)
MPEG Layer 2 Multi-ch V
MPEG-4 SP (resolution, fps) Yes (1920x1080, 30fps), L5.0
PCM/ADPCM V
AMR vV MPEG-4 ASP (resolution, fps) Yes (1920x1080, 30fps), L5.0
FLAC vV H.263 (resolution, fps) Yes (1920x1080, 30fps), PO/P3
. Yes (1920x1080, 30fps),
MP3 v H.264 (resolution, fps) BP(L3.0)/MP(L4.1)/HP(L4.1)
. . Yes (1920x1080, 30fps),
DD (5.1ch) % WMV9 (version, resolution, fps) SP(L3.0)/MP(L3.0)/AP(L3.0)
DD+ (7.1ch V . . Yes (1920x1080, 30fps),
( ) | VC-1 (version, resolution, fps) SP(L3.0)/MP(L3.0)/AP(L3.0)
DOlby TruHD (8Ch) Opt|ona| 3GP (resolution, fps) Yes (VGA, 30fps)
DTS (5.1ch V
( ) DivX (version, resolution, fps) zif (jiisozllsofo 30fps),
DTS HD (7.1ch) Optional T
. Xvid (resolution, fps) Yes (1920x1080, 30fps)
SRS WOW HD Optional Yes (1920%1080, 30(ps)
) es X , 30fps
WMA vV RMVB (resolution, fps) Ver. 8/9/10
. . Yes (1920x1080, 30fps)
WMA Pro Optional A (reslation, fe) Jizhun L6.0
RealAudio V Other ALV (D1, 30fps)

20 | —
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GcelueAMN T 0O% (Jade 7228 FERE S8)
http://gclue-akira.blogspot.com/2008/10/android.html

2228 Application Processor

CPU Sub-System

Mutimedia Sub-System



http://gclue-akira.blogspot.com/2008/10/android.html
http://gclue-akira.blogspot.com/2008/10/android.html
http://gclue-akira.blogspot.com/2008/10/android.html

O BATT

Androidld. F12121FE (1)

| Process | [ System | | AHB | [ APB |
O®MPEG-1 and MPEG-2 MP@ML
(Main-Profile @ Main-Level, up to
s €——»{ CCIRESS || PMReset || Imemupt || Debug || g™ || PLLs/Ciock 720x576 at 30 Hz) Video
R o Decoding Capability
nput e ARMO26ES ||giscooso|| ubSP2o || SRes @®MPEG-4 Advanced Simple
voe— 250 MHz Comm || 200Mbz |[ o o Profile Level 5 Video Decoding
4 DAGS Capability except GMC(Global
D +—— covme || Gotics || S¥SD0 || DMA || AudioDecoding j¢—»| fut® Motion Compensation) and
: PCM || ACY7 QMC(Qualter-Pel Motion
Video Decoding MMC FC sol || Fs Compensation)
[ MPEG | [ MPES | —— @H.264 BP, MP@L3, and HP@L3
| MPEG || H284 ||| CF2 GPIOs Security Engine Decoding Capability
-E[[F; p ooy || Us20Hos || MSMSFro | | OS Timers [ | 10100 Ethemet MAC [«—| PHY |- --- Network .‘JPEG DeCOd_ing Capability
@ Video Decoding/Playback
NAND |le— | NAND RTC || UART <4 ATNATAPIT | . Control to Provide Superior Video
v v Quality
SPIx2 Flash Memary ] [ @ Maximum Bitrate up to 15 Mbps
t ’ St
" spuscrom
N
Modulns
WiFi -——---——-—-- prell

22 Copyright© 2009 HAFT Technology Inc. All rights reserved



O BATT

Androidld. F1i1E1FE (2)

450MHz RISC

DSP System

Video Processing

Processor

ropy

ngine

0OSD [Delnterlace]

:

Security

64-bits DDR2
MEM CTRL

23

Dual RISC Host Processor
= Dual Scalar RISC

Digital Signal Processors
= 3 Core (Vector, ME, ENE)
= H.264, MPEG-2/4, VC-1, FLV, RM
= 1080p decoding, 720p encoding
Memory Controllers
=  64b - DDR2 533 MHz

2D Graphics Engine

Security Subsystem
= DRM
=  Descrambling

Peripheral Interfaces
- USB2.0 N
=  PCI-Express: WiFi
=  Ethernet
= SATA
A/V Interfaces
= Digital A/V -BT-656, SPDIF/I2S
= Analog Video Out

Copyright © 2009 HAFT Technology Inc. All rights reserved
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HArT  STES. Open Hard#i
JOVTORICochHhD !

EP4070YxH b+

‘BRmixADIFLRAEHE
‘40 ATWS%Z{E3>
*R3000,R4000 TWSZ 3
‘Unix> 1 D720S T2DRFE
H B 5B soiEE

A IJETHBITIF

mhEXTADHP

http://www.rr.iij4u.or.jp/"kkojima/hurdmips-j.html|

*GNU Hurd Project

http://ja.wikipedia.org/wiki/GNU Hurd
http://www.gnhu.org/software/hurd/

‘Hurd-mips BootDiE >

Mach4 [UKO02p21], Apr 14 1997 15:15:22
http://www.rr.iij4u.or.jp/"kkojima/hurdlog.html|



http://www.rr.iij4u.or.jp/~kkojima/hurdmips-j.html
http://www.rr.iij4u.or.jp/~kkojima/hurdmips-j.html
http://www.rr.iij4u.or.jp/~kkojima/hurdmips-j.html
http://ja.wikipedia.org/wiki/GNU_Hurd
http://ja.wikipedia.org/wiki/GNU_Hurd
http://www.gnu.org/software/hurd/
http://www.gnu.org/software/hurd/
http://www.rr.iij4u.or.jp/~kkojima/hurdlog.html
http://www.rr.iij4u.or.jp/~kkojima/hurdlog.html
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