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Fom Hen|to] 9]¢ HE5 £15l BSACY] 7]
&8 2 Aol

T-DMB 441 & A7 7|42 27| RF 3 A4
714, ADC A7 7]4&, baseband A4 7|4, H.264
t=e 27 714, BSAC 2H| tZE 24 71
2 o] & 4 qlom 2 Fig 7179 A
2 Aol g t7)sst FAIE skl I Al E
g olefat 270] $rE7] e 485 Y A
st 2| 7€ E3t o F23 7|sol & &
olct

o o

%

2 Jeit A2 857} 53 gk T-DMBe)
A1 3] AAPIET 1 e ol Atelma)
ik
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S ITU-R] o2 7)o] Aot 7125 Digital Sys—
tem AR Ea|1 9lon Zoiul/Zzouptf(VHE/
UHP), 214t 9 94 tz]d S/ 3608 afks

2]
- 7483t o] =(150km o|AD) L Frj| Al 7
- gt Aul A, g3t 7E Al
- ofdE 7 tju] 1/109] A o7 £ A
2]

- Hejal Ao st o]FF 44 FH 4
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(% 1) EUREKA-147 Al &4 mf2iole

Mode I 1T 1T vV
Carriers 153 384 192 768
Guard Interval 246 62 31 123
Duration(ms)

Useful Symbol 1 250 125 500
Duration(ms)

Symbol 1246 312 156 623
Duration(ms)

Null Symbol 1207 324 168 648
Duration(ms)

Frame

Duration(ms) 96 24 24 48
FIC Symbol 3 3 8 3
MSC Symbol 72 72 144 72

<

Transmission Frame(96ms)

OlF3 2 / Al&ut DMB =4 & A7 71 s8¢

. T-DMB 44 3 7% |

DMB ©7|= (2§ 2)¢] E5=9 2] RF,
ADC, baseband 78]1 multimedia *g] o2
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1. RF A1 A 71&

T-DMB 418 $1gH R 541 212 <& 259} 2
2 F4& 73]

oz R 441 o AgEE WilomL
Super-Heterodyne H'Al, Direct Conversion Hf
Al(Zero-IF HM), Low-IF ¥FAl Digital-IF H}A]

o0l o Tl Zzte] iAo 72| 71&4

<

MUSICAM Decoder
PAD, Stream Data Interface
Interleaving Memory

RS-Decoder

Display Controller
Video, Audio Decoding Buffer

Synchronization . .
< > 3 Symbols 72 Symbols
1,297ms
Symbol 1 | Symbol2 | Symbol 3 | Symbol4 | Symbol 5 | oo | symboL | . |Symbol 76
T ) 1,246ms \
Reference
Symbol 246us Ims
Guard Symbol L
Interval Data
1 OFDM Symbol Duration -
(O3 1) EUREKA—147 & 3| 1%
Time
De-Interleaving Frame
Memory Buffer
| |
| Baseband Chip 1
1 \4 1 A4
| | I
Tuner |7 EUREKA-147 »| Outer : » Multimedia g
I Baseband Decoder | Chip
1 Processor 1
| |
| |
o TS-De M
VHF : Built-in ADC Convolutional : BSEC [?ecc;(lfer
1IC Interface | EUREKA-147 Demodulator De-Interleaver H.264 Decoder
| |
| |
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T 7
=zt Zuls o 174~216MHz
A = 1.536MHz
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C/N Ratio 14dB
RF 9 7 -81~-10dBm
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2. Baseband ZE2A|A A A4 7|1&

T-DMBE ¢J3t baseband Z2A|A = (218 2)
of Yeht vie} 7Ho] ADC, EUREKA-147 base-
bnad %, J2]3 T-DMBE $iafl AE7] 27}
Outer Decoder 202 I/ L}yo] &2 4 Qith
thEollx = ol2gt Zt2o] Biof| thgt 7&2 A
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K] AhH] BEwolc,

7t. ADC

T-DMBoj|A @33F= ADCQ] Alek& RF 29]
HFA 3} baseband Z2A|4 2] ADC Z2lg|o]g] #
o] g2 9| Mol mlet 23 Afol7h 91 4 ghont
o2 ke e Aok a7t

* Resolution: 8~10bit

« Sampling Rate: 10~25Msps

* Input BW: 50MHz

e Power: < 20mW
* Band-gap Reference W&+

» Power-Down Mode z|¢
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8~10bitE F2 AM&sty 9lonl PhilipsAtel
SAA35000] 8bitE Argat Ao [7], ATMEL
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Lt. EUREKA-147 Baseband ZZA|A

(23 9)of] ATMELA}S] baseband Z2A|A]
o] uel} glck. thxte] EUREKA-147 base-
band ZZAA= o]} fFALSHA th&t 22 7%
S z3Fsta 9icH9L,[101].

* Digital Font End

* Auto MODE Detection

* Timing-Synchronization

* Frequency-Synchronization

« AGC(Automatic Gain Control)

* FFT(Fast Fourier Transform)

* DQPSK Demodulator

* Frequency & Time-Interleaving
* De-puncturing & Viterbi Decoder
* Inverse Energy Dispersal

* MUSICAM Decoder
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sto] ALgstel SoCE AAshs A ¢ 2UEE Ret
ok k= A, o Frhdor =28 ROM&
Aok sk A ol welgkn & 4 gk
ATMEL®] 3o] o]2{gt Z-Lofl szt 7],

o|¢t= ] fully hardwired logicC 8 F& =
A9 ol T-DMB uhijel] Hefahe 2 2 Hejst o
AE Sfat M} ARsstel aB/AHe)
baseband ZZMAE F&5}= o] 73l

<HE 4>of DSPE Z&kslT 9)= EUREKA-147
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SLL WAGE ﬁ U2739M-A

v 125
T = — Channel — audo 0 Dpac | |'

funer AbC :> decoder [ decoder [

; Data SPDIF

—Vv/| decoder
V24/RS232
MC L N ROI |:>
interface /| interface 1SS0

i

4
g

MCU

i3

FCO RDI

w

(323 9) ATMEL Baseband Processor U2739M

(E 4) EUREKA—-147 Baseband ZZAMAM H|d
DSP Included EUREKA-147 Baseband

Company
Processor
S SAA3500H  U2739M Son SH7490
BEE (7] [8] Y (3]
Clock(MHz) 24.576 24.576 24576  16.384
RiEYy CIy Ry Iy
Memory 0.5Mb Mb 2Mb oMb
MUSICAM No Yes Yes Yes
Outer
Decoding No No No No
Technology 0.5um 0.35um  0.35um NA
Power — S600mw  860mW  750mW  600mW
Consumption

EUREKA-147 baseband ZZ2AX|Ao]|l= time ¢l
El2HS sl 384msof| s sk Hlole & A17H]
o= oleje]y) i} olejgt SAS 9 vlme] 4
217} st & EUREKA-147 A|ARI9] &=
o] HiolelE FAloll el 817 sl oF
3~4Mbite] (Viterbi decoder®] soft-decision
&3t metric®] bit widtho]] wl zjol= Qlo
3~4bit soft decisiong 7}AsHH) w|&za] 8eFo]
a5k | o]z|gt m|®a]+= baseband Z&A|
At FUet Al dieof| EZ3HA|7|7|oll= A7

Qo a2l aol| A |22 glojH dieE &
Z(stacking)dhe] £ wf|7]z]of| E3HA|7|= v S
ARESEAL 9F

3t Helu|t|o] Z2A|Aete] F]1E refgict
H He|u|tjo] ZEA|M A AMESH= H| =] ek
S Estofof & Foj}. E3t ofzfgt H¢
BUREKA-147 2|28 ¢] MUSICAMe|| thgt o=
9 S22 T-DMB He|u|t]o] Z2A|x oA g
SIEE 5t= Zlo] axbdo|n] AlA|E baseband
ZEAMet Helu|tlo] o] F3H MY A%
MUSICAM t|#5-2 Heju|t]o] Fol| 45t

£ 23 Y50 Apatslz 9)

Ct. Outer Decoder

Outer Decoder= EUREKA-147 A]2EloA]
Heo|t]o] F4+4lo] Wagt Hlo]E 9 BER 55
A7) el =T oF B AARICRA
Convolutional Interleaver2} Reed-Solomon De-
coder(204, 188)& A}&3tct. EUREKA-1479]%=
Convolution Encorder&} Viterbi Decoder”} AR
537 91| EUREKA-147 A28 2b317H 107 4
L9 BER @AFE 7H]= MUSICAM# 2+
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Outer Decoder

DAB #4 Burst-to-Continuous | Sync »| Convolutional »| RSDecoder PCI
Data Converter "| Detector De-Interleaver (204, 188, t=8) Interface
A A
_____________________________________________ Micro e
Controller

(32! 10) T-DMB Outer Decoder 7+&

1 1

+—{[] .

1 byte per
position

1 byte per
position

H
[ Y

—
L Yt

(a2 12) Convolutional De—Interleaver -

Z*E«l tlole F4eilof] ARk A Holeng
100 4= o] BER 452 @76k Hejn]tjo] x| 2
ol bz g 4 glone F7bHel of 4
g A2 o] =UE .

(23 10)& EUREKA-147 baseband X ZA|A]
2} Outer Decoder 125 RojZFt} EUREKA-
147 baseband Z2A| o E& &)= HloJEl= 4
A BE HolelE EZstAL AR E ABadnt
£ Z3reF An 9lth I38x|gt Outer Decoder=

AAElE A B9 HlofElof| thefjArt tlZH S &
522 Outer Decoder 9 Thof|A Ysl= A B
2 Hlo|elE FE3he A2t s ojof gt} ®
3t MPEG-2 TS #fZ] 204byte2] HH#| sync
byte(0x47)E 2to}r Outer Decodero]] sync A&
o} A Mdsl| Fofof gk

Convolutional tjQlejg]H]& DVB-T &%
21}[14]. Convolutional t]QlE|a]H]& outer in-
terleaver24] vlo|E o2 E2H5}m, ("’E‘ 11)
9] Convolutional ¢lE|2|y]z} tz]L o]F Z
£ 713§l (I 12)¢ 2tk Dl°‘E1‘“4t‘H 5

S| 3z 14E 5] uloleg clalelelue]
0 2ha]of) Srekaho ma o] Folick

3. HElm|tjo] Z2AIN 3 AA 7&

T-DMB | 2800] Egeo] 9l Hejn|r]o] #
2 ¥FL2 MPEG4 Partl0 AVC/H.264[15]]] 2]
gt @4ak BSAC &[16]0] o3t 2] @ 117o]
th(Z2d 13) #=).

T-DMB A|A”o| A baseband ZZA|4|o]| &5}
2= glojel= MPEG2 TS 70| 9 njo|E
(byte) ~EZ] Fejz Helu|t]o] Ao AL
= 0|75 A2Jer] ffsliA= HEln|t]o] Z2A)
M A o33 22 24 7leE kL glo]
of k.

* TS Demuxing 7|&

* H.264 Decoding 7]

* BSAC Decoding 714

* Object Synchronization 7|4
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o _AV Decode_r v /
E 5 I ] Video ES Video Decod Dispay T
% @ Outer Decoder %C . 1deo Decoder Controller _’
o N
L ol RS £ g . y
- 12 Branch | Decoder N o 8 [[20ES ' Bsa Decoder CODEC
17Byte (204, 188) S ) . Interface
&} (&)
<3| | —_
S @ || AuxDataES|  DATA Decoder
‘1 (ex. BIFS)
g i — |\ S ——————
| Musicam
Decoder

(2% 13) T-DMB ZE|D|C|0] Z2MM 22

7t. TS Demuxing 7|&

FAE TS 2E72 siME|ojA NAL F1Ho] &
25w o]27 ¥ SL #i7ls FE3t0] 77t e
gl v|t]o ESe g Bxrl =} oju MUSICAM
£ Quter Decoder7} A8 E|z] 9o 2 g EUREKA-
147 baseband Z2AM|A 2] £3& who} vlZ ]2
ge Segsi 2 ol

oleigt sEAERS 2J2js}o] 74 4] sfeto]
B 3 33013 27te] ES2 Hejai H.264 ¢
S BSAC clzelo] mEAERS WS §
e stEglolz Pash] Brks AEEgolz 7
ke o] wEHo|B2 thyite] T-DMB el

oltjo] ZRAME o] 2ZEYole] 282 9
3l] RISC T+ DSPE WAt TS Demuxing 75
o Sy,

]-lJ

N

r

o

lo

Lt. H.264 Decoding

H.264 #ZFL& ITU-T H.264 &2 ISO/IEC
MPEG4 Part-102] o]220 2 A 9lon —"‘—EH
of it melol wlaf ol IEET vEH2
4 140] Waw 755 22 Hol = 5ol

8 4 gk

H.264+= baseline, main, extended ZZ2u}d g
FA o] Q)=g| T-DMB+= o] = baseline Z2u}
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* Motion Prediction(Intra/Inter)

* Transform Coding

* Quantization
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* Deblocking Filter
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2t. Object Synchronization
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ADC Analog-to-Digital Converter

ASO Arbitrary Slice Order

AU Access Unit

AVC Advanced Video Coding

BPF Band Pass Filter

BSAC Bit Sliced Arithmetic Coding

COFDM  Coded Orthogonal Frequency Division
Multiplexing

DMB Digital Multimedia Broadcasting

DQPSK  Differential Quadrature Phase Shift Keying

EEP Equal Error Protection

ES Elementary Stream

ETSI European Telecommunications Standards
Institute

FMO Flexible Macro block Ordering

IF Intermediate Frequency

IS Intensity Stereo

LO Local Oscillator

M/S Mid/Side

NTSC National Television Systems Committee
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PAL Phase Alternation Line System
PNS Perceptual Noise Substitution
RCPC Rate Compatible Punctured Code
SDR Software Defined Radio

SFN Single Frequency Network

SL Sync Layer

SoC System On Chip

TNS Temporal Noise Shaping

TS Transport Stream

UEP Unequal Error Protection

UHF Ultra High Frequency

VHF Very High Frequency
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