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Third-Generation SoC for Digital Television
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In recent years, digital television (DTV) has shifted to flat-panel display TV, and technical innovations of DTV have been progressing toward
both higher performance and advanced features on the one hand, and basic features at a lower price on the other.

In response to these circumstances, Toshiba has developed a third-generation system on a chip (SoC) for DTV and in production for TV set manu-
facturers around the world. In order to shorten the development period and reduce the development cost of the third-generation SoC, we developed

a simulator that can debug and test firmware (FW) efficiently before getting sample devices.

In addition, we have developed a DTV reference sys-

tem and started to provide it to TV set manufacturers as a software development tool that can easily evaluate DTV system and shorten the develop-

ment period of TV sets.

1 EAHE

20004E D EIHNBS (k2 ) 794 VIBG%E BRI A b
T, RO TVA— =%ttty bbby TRy 7 2% 254
—{K#ICRT (Cathode Ray Tube) DTV #Rash b L 72,

20, LIEBLZEH KT CRT DTV LR TH-
72%3, 2003 4E D ENH FF T4 V% DB 2RI, Bk
A7 DOENEHEITVOMAEAK T EAT D, 5
—RROHRITV (LLF, 75y MSpVDTV EMESR) 5
IR LTE2, COLD BTG OBACHL, & TVA—H—
HEET S DTV H SoC DAk IR 2 1TE L LT & 72,

ZITE, MEFELWVTZ Iy MSRVDTVHIC, HEDH
FELHE 3 ML SoC &, DRI OWTIERS,

2 F1tR - F2#LSoC

ki, 20024EICDTVHE LA SoCZ BT L7z i
64¥» FRISC (Reduced Instruction Set Computer), HD
(High Definition) -MPEG (Moving Picture Experts Group)
Wi - EiR T a—%, ROHDWUG - 7T 74 v 7 A E 1 F
TR L72SoC TH 5o

WL 7713 37 v > # )V DAC (Digital to Analog Converter)
XY TIFusi e %E, BiEELTER TH 72 CRT N—

AHEL72bDTHolze ZD%, WEHTAATLART T
AR TAAT VA ZRERLT27 T v MRV DTV 2@ s 5 0
L7zo ZOBXIZEDYE, SRV OMREE 7V & e
1RA5 5 LB [ B <2 T A 0 [ B 2 R R A, A T v ot
JVADC (Analog to Digital Converter), YWV FH5—F a—
%, HDMI (High-Definition Multimedia Interface) L 3 —/%
BN L7za=FrFy7eebl, 799 MSRVDTV
MiFE LT, 2F v 7 TR L 7246 2 1148 SoC % 2005 4E 121
mfbL720

2F v THER DO 2 AL SoClE, 2RMDAVFI—F05
<V F LI IEDONA Y FDTV EFTHN=L T2,
—HTRE—ZY FDTVEHIN—FLIANIT+ =<V AD
FWSoCHRDONTz, ZDT2d, 2F v THEKD 5 2 AT
SoC OfER 15 v ZITHEMEL, AT AE) OMEED K ST
WD B o720

—75, 1AL L5 2 I SoC DR LT, B THD
HIIRZAT O LB CTE Iz, ZD7DIT, NWAREGEE NI
OREPLEYV 22— VOB FHFEON L2 HIEL, Bk
Ty M7 —2DOMSE MO, Tz, BRIEF v TOREERE
7290, BRTI—FRWET Y Y 2T AFWRAPI
(Application Program Interface) ZAMT /Ny 7 C& 5,

SMETNVETORBRELHEL .

RZ L E21—Vol.63 No.7 (2008)



3 %31t SoC

75 v MRV DTVHSSoCD1F v 75— Th 543
A SoC &, ENUREICRFS Lzdb Ry e—= > FDTVH
SoC, BBk % G722 T s DTV HO SoCizonT,
INARERE, ANy 7 NLE (VBE), KUN—K2z7
(HW), v7bt7=7 (SW) iR REEH O CEFHET VY32
L—% Dz i A T, LISl %,

3.1 NAEE

55 3L SoC LA 3 5 BE O BR IS A = 1)L & AT ) i %)
i Loy AHNE LT, LB NNAREEORFTE1T 72,
B3 MACSoCDAVY T IV AT L SA L, B1ITRTXSH
CEDDHFTINANSHEEEIN D, BOLATV Y (F=FD
RPN OINE F TORERH) £ L ATFAV—T v | (L
PLRERTS 720 DRLBERE ) R ERT B NARAY 3kt SN S
RN, ZEDOMDTAY 3R SN B NA, KL T A
FHIBNATH D, INHIZKD, EHENZAOERE L H
BB OB LS H S L730, BN AREDRr—FE) 74
(PLaRME) 251 B L7z

INAA VB Tr—A7aNVICIE, BEhe, GRS, RO
W BIE OB pis ki 2 &2 gL, OCP (Open Core Proto-
col) ##INL 720 OCPIZAT Y v Mz, AL v FIZX5out-
of-order ) 7 T A ML A R—F L TBY, NAVATLENR
ELTAE) ORI Z EEETW5,

AENT I RADAL Y FOERYTIE, LA TY v 2EK$
HERANCPUE, HANV—Tv %8RI HMPEGTFI—%

A FARCPUNZ
64k

LY A& NAB2E v b

(I

MPEG bit
Fa-4|| VFE || VBE |l BLT

/ / /

BE/NA_64EVH

DRAMOhO—7

DDR2 32,16 Ew k

BR: NATUwo

X1. 3L SoCHAVHTIATLINAREE — OCP##HIL, DDR
TIZEADAL v FIE, MAV—TybDEI 2= IZDOWTIEMBIEL,
TSP, ASP, CRISC i3 & T—2k L7

Bus structure of audiovisual subsystem for third-generation DTV SoC
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FW and application program interface (API) simulator
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ATSC : Advanced Television Systems Committee I2C  Inter-Integrated Circuit
IF ! Intermediate Frequency AGC : Automatic Gain Control
PC : Personal Computer SPDIF : Sony Philips Digital Interface

RJ45 : Registered Jack 45
USB : Universal Serial Bus
VCXO : Voltage Controlled Xtal Oscillator

UART : Universal Asynchronous Receiver Transmitter
SIF : Sound Intermediate Frequency I2S : Inter-Integrated circuit Sound
SSCG : Spread Spectrum Clock Generator
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Block diagram of reference model (RM) for Advanced Television Systems Committee (ATSC) DTV
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NTSC : National Television Standards Committee
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Structure of reference application software (RAS) for ATSC DTV
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