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Abstract

In this paper, we design a entropy encoder of HDTV/DTV encoder blocks on the basis of MPEG-
[. The designed entropy encoder outputs its bit stream at S9Mbps bit rate by inserting zero-stepping
block to protect the depletion of buffer in case that the generated bit stream is stored in buffer and
uses not only PROM bit combinational circuit to solve the problem of critical path, and packer block,
one of submerge, is designed to packing into 24 bit unit using barrel shifter, and it is constructed
to blocks of header information encoder, input information delay, submerge, and buffer control.
Designed circuits is verified by VHDL function simulation, as a result of performing P&R with Gate
compiler that apply 0.8 #m Gate Array specification, pin and gate number of total circuits has been
tested to each 235 and about 120,000.
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Fig. 1. Block diagram of Video Encoder.

a2t 22 E5Selx el wE ARAZte
2 QR AL A=je) ot Y Alde) Sukg
B4 d47)ek Blarizl deskA =Hel 9y Al
F571 Bolud AAR s=gee] EAEr) ol
A =k weld B EEedE HDTV Aol
v oaEge 39 Axgdl) 3FEeER AMEE
Huffman #3533} WS H43 deza L3308



1994 15 BT TREWES

AAEL 19 2% vlYL oFF Huffman &
3} S A8 dERy FIsle] BEFel)

de LEET
3= Sann
2 o 24 gol
FEsE Aoy [
DCT -
CEE TS
MEAT www [

g 2. dERY 233 BES
Fig. 2. Block diagram of Entropy encoder.

M. AEZH FF57| HA

AR R337]9] B9 HFell= dAoiPR i
SHE ¥AR Ay, ISP eln sERel
2 WpeiAe JdEZs H3riz qlyEs 2Ad
we), of2ls Al 9 #a ARES 27 & da
2 B30 st Aelu® Y AHE xR
(indelay)olli= ol &8 AAAA 2L wlaz E3
el dloleiEe] & Al dviyr Faspy
o} ¥z e AHd HEE o duiyr Pt
dMe Aldad AFTRE Yeide duzcet 3
AAdgich

HEaRe olste HE A5E spHdo] 33}
= DCT &3, $AY WelE rpige] Yaslsh=
2l WEBE vaz 55 F4 R e
B HSsE) gly wHe 3zhs 7] 9 A2
ey B8 ey F-Eaielr] 85 7hEde] =
=5 24v|E9] wA o] dolElZ nlite] 2] F3}
A wHZ dEe AR AR dERS F
33718 Ashe 3¢ BSE0] A A o
o Zhch

1 Ay B33

gy 2Esde ARA AZolsl Lulejs A
Z o)A 33l dvi¥-F(header code) ¥
FF(extension code)d A8t PES(Packetized
Elementary Stream) headerd o|E #tj9l 4 %
3 el ARk o7 ANEE EviYe 9 8%
B3l MPEG-II Algls Ake] A& A%, GOP
(Group Of Picture)Al%, HA A gefol AF
o Aae gl A9 HA(extension)”’t Stk
Umx] B5Ee vl 2Eshie AR} z8lw
gd Age] A%y E3HE s AR sY

2-‘2,1:%.

(61)

FIXE CHE F1H 61
(sequence header)®} A4 #FEH(sequence
extension) & F7|HLR ARIEh: 7)15E oA
el gt sviAde ¥aile drivne|s
Z, 71 dlelepiAEE, Foidr WAEE, su]-7
A-d4 RBIEE Fubola dujidFor AL
s Ra]E22 ), Jd 2 AHARE vizeld
AAsla 3318 98 ¢eo] Mol & AlHeA o=
Has XA A2 ARE Al FAel 2
YR 988 gl 7)Edels Ay BB
79 F71% Jeile M gkl e} 10bit o] 7l
olE1E AAIA HAe] el wlE I B, PHAY
SAE eEFE A4S 3k a3 soiAde 3
AEE eyl ¥ HDTV <dxde] #dA-E
A% w W wet A rE FaEste] Ho o
ole], Ho] FIAIEE AXFI}. = slc]-7Pa-
4 $33EE2 AHa A o w4, s,
A dole] o2 H33E ik LElola SoiE
22 dlolele] faT2l ol iy} 6RA] A
AREY o]F I Fubla HvlY] AAte Jehie A
HE E43ct oA Haspe] BErs 1y 3
3} .

.y o o LETEETE R 1 :3 25 asa
B BT AH >y
Py oY _L_) RrEs
° B 9
CEETS
gy
S
A 9ol8) wole
778
B TNy oy [T wthola ® o A on
# 2 712 dolg AR R ¥ 9 WojE

8 3. AR IR BET
Fig. 3. Block diagram of Header Information en-
coder.

2. 4¥AH Ay

Aegs] L33E 98 VLCR == dlolgls
Qe WZREE F4, DCT A, 839 HE 3o
et Ael AdAzre] & qjHdelelE vjag %
E o2 AAAAA 7 33530 BEo] AdEEE
pis=1

VLCE 85 £, 2953, vj=
2EE QEs o8 A3 9= == =Zg) DCT o
¥ Az E2EE Y33 RAEES A2 &
AR EE elolulg ARE §F olFo) HI3E s




62

of i
SENE

olefd Aol 94L& 3w o] ¥AR A
TEee ohy 0§ 49 3t

iz 8 2 —3 4 o
T

pcT A4 —3y > Aas Ay
R

=2

g 9

e

07 4. iEAR Adye] B2
Fig. 4. Block diagram of Input information delay.

3 F3Ey

FEEE oAkt WE Alg FEHHDCT), WA
2 B2 F4 E33P(MBA), £A9 e B33P
(MV), 7lg3x  2333(CODMUX), A= e}
A Bgom FHch

I LI
¥ A5 gdo] Hu rjegn FEsloly 717
Aldiol G52 AuidH) 28z fANNE e
AR FaspPieid SHE= pAde] ZeE 33
o] dioJel® nltel E¥3ict

= 0
;7,1:21_

FRsER
A s
FEHH

[—)

>

R
4
EX LTS

74 ZVERg B

REay

g Yol
a2 =

29

doled

HE M HE

EETTT
2z
S

EALI S

I8 5. R33N EEx
Fig. 5. Block diagram of Submerge.

A A& AS RISt ws Ales
7haze] Nmsigich ofx3l wEAle PRI {9
Wiz 2 53] intra 394 E& non-intra £
o] wjgl DC Feol AC F=e FEFo L33ty
B2 npAju} Ao B3 ol EOB zev}
FAmEct ol Zztel Ag AAsly] $lsl PROM
AHgsled VLC Hjolg-s AAE A4S 3= Wyt
9] Critical path7} HAsA "k 7 wald 2 =
Folre B2e 3o AHAR| W Critical path7}b 2

L

2

AR E AT dERA ¥3sir] A

IR 5

H o
2 2

A d=E SRS ANt VLC o]
AT

A9 e ¥t @ Sebolx Ul 2
elgle] ojzle) uimz B2y @ slam B2 3}E
P33R vae BEFL FEsPMBA) $30
A MAREE I Ao AR EEF0} o)
o ASA] ok ZRBR Fooke] AE 7P
Fasigto 2 Pg=ch

TR A A= A2 ~HF(zero stuff-

(62)

ing)& ¥3kele] 5 oFs sisa et ARE
3 H33E YPjivk slEAR BRI e A=
2E) B2E nimle] o] A7lE & 9 3(zero)
22 ¥HE AN 7 underflow)E ==t &
273 Dyt e ZEedo] AEEE Aol &4
o] Foa] ofxj3}t slEvelE A seisE BlE 24
£ Pt mivisld B e 9SS glelA v
o gk 4o 9& AYLdE Aok wMHwAL %
71 $1’F AR BE 2EEe Aatze o] offAE
ol it APRtmEe] {AIZE & AR Be AN
Hofii EHEle 2ot AREA] Y o A F
e Y sk &Eelad 164 FHF] Eglolnt
ESE e 3= 3 3=} UujEclEg § g
24nES] o I3 A$ ¥ UG 270Kbits
9] 4& ARIE 4 ik &Ella Hn] e 2E]
BE Psle AL wge] F At 170180} € o
olch. &ufolx oF ARAzl) 164 E8 Frlolmz
3.936Kbits(164F2+2483) 2] <o) AlglslE Aelry.
T A A2 EElo)x Fr gl oF 150Kbits e
ol e Ik

A7 Bz B2 JlEPdR 2i3Rdx =

Az ge AAZ AL Al WA} o))
(timing)& 2371 9130 selgalel AA= AP}

RABZL rackEstrare] S 2bit b
Aol Zeg F;=of fAvESR A= FEAZE 72
24 3A4Aele 8bit Hlelel2 WAA FHury,
7hiZlole] 24818 dielelE aAele) 24B|E o]
2 FPA717] A & A i HZEr) ALgs
et

4. wizizfo}
FEIErE AR vaz £EY rasw
ujEse} ZHqld 133k W B4 EHICh Hy|



1994 1A ETIHRHGE F36 & Ch £ 1% 63

AoF 2 Bl 0l HF 2= 23S 48 4
I 2o rpide] Huspr] EHE slud 2%
sojof Ft TR AR delHE F=RINE
stz $13t Aloi7t a3t

BojAlo|F-e) EExe 33 63 3t

PIC/MB

e —P PIC utelE/ 2=
Azme MB Biolx =8 __)u] =
Yo ETER %9 »Ed
= =

a7 6. WA Ry £2x
Fig. 6. Block diagram of Buffer control.

5 dEZy Y337

MPEG-TI 71¥F] HDTV/DTV Encoder A%
% shiql dERF HIsple do] AR F53H
A d] 2 g 2cg 4] $3 AR dxy
(RAM)ell W ohs 2 ARE ¥l Agn 3
A AR golgda de 2 3 =g A
3, FEEtee s W AS H3sy ma
2 BE F4 ey, A9 He Rashy, seA
B Rasiely 7] 53315 Saslay Ha3k b
olel & MPEG-I ¥®lt]e n|E AEZ Alejro] A3
FEAz g3t o8 wAZde|R uiEch HFE #
F3RaRe Adpe FEASE o)A Zgle #
3315 nlEsel 7} dlmag B2 2331 s
8% 9gE Ik .

1
£
LE-TLE 8 K ]

'
} i
2K ge

o8 P

T
e, [ :.f

a8 7. dE==23 »3sb]e) AA) B2
Fig. 7. Total block diagram of Entropy encoder.

(63)

V. 29 AE % Layout &3}

Ao o Y seEe Al FH P3-(pic-
ture)®] FFol wet deixleg 87 7= Jde 9
g ARES wpPie] Folo} vk #ld RAMe] A
e ok HEle AlEa FASAYR ¢o] F94
st 8 g3 I=g Al B =R ZHdl
vich <kalElE <34} dlelelE RAM At WS
A48l VHDL function AlE#e]de Eslo] H3S
3tela, =3k Layoutdl4 %3 SDF 3Hlg ©|43}
o] Post-simulation® $3)3¥ function AJE#He]Ad
I Tt H¥E dglen ¥ 8L AR FHE
Y% Ve

316600 36700 36800 36900 37000 37100 3
e i L L A .

RESET

e HLOLTUUTLIULLILAUUU Lo yg

usr

- FFL WO

LIRY-TH 4
» Bf1_e0)
~ BF1_U3D) 4 ]
> NP1 0) B 1

STCFY

> MOUKLD) w_{ o2 J

F.LD24

e osoooo_Jooe]| 10000 |
oo [ 00075 ]

» F.LODEA220) 7300

» REBVIENSD)

a3 8. 352 Az d¥=
Fig. 8. Signal diagram of Last output.

R By T TF P ee
il Mo o

a8 9. JE=9 ¥3357]9 Phantom LAYOUT
Fig. 9. Phantom LAYOUT of Entropy encoder.

F_VLD24+ ¥3vlesld 288 w4 Holz2 H7)
3led #HE 93 F_CODE24 [23:0] & o] &



64

=1 ]o}
AELE

fri e dehdch AExelge @ o g3
A37) 8% £ 8 Fo 59 Hxo §R
o] v, AZ2EYL ) ke A 5
W22 BE o) 5 F0lR Aol FEEH0] e
A Hok =22 B5 2EE A ¥ 1 I
o A wsle) 23R 29 89 el ek

FAPLAYE A dE2Y F337) 4

HIET S
simulationg 3%k function Al&deldst El
T AAE Aok WA =y Rssplaa He
9 784 AE 93 e dF Fd 9dod
VLC 71549 =d=lg F& 3% MPEG-T =9
3% < ASICY Embedded E2021]¢] P37}
7Fssteta Alg sl

c}.
e ¥3371E 08um Gate Array AN 5 o o s
21&- g3ty Gate compilers P&RE 5-303F A3 - ==

AA Layoute] #<rel Gated~e= zZFzb 235709 oF
120,000 2 &A=9le, 2% 9% Phantom Lay-
outs vepdr)

V.2 B

2 =volAe das EE29x, $44] e, DCT
A 59 RS spHZe] BIdd oke
MPEG-I Video Syntex®] A& 72 we} 235
dlolels st dd F&3) dolelE =Za|gle
Al=falel PES(Packetized Elementary Stream) 3
ot ¥4 PES HzEt o} wed] Asl] ¢i%t
dlo]el s EHsl= MPEG-U 7k HDTV/DTV
Encoder 7445 shdel ey 2337 (entropy
encoder) & AAFIG oY dujAr 233hE qledx
BAAY, 35 aelw vy Aejra A=
W= 9Mbps®] YA BlESE H)e dHelHE
“d5shd] 9Mbpse] YAv|ES 2o =G
o A wlEske g 300Kbits AEE PRI Fh
ZH A 150Kbits olAFe) HlE LAES 2= A4}
o daA dezy 2= Wy 3728 e 5
slem, AC Alrel DC AlS table® PROMo) opbd
ZH32E A3l 32 ulR) Critical path7}
WA w=E vk AnFR (9] Axle AH
€ uiE 4iZe(32m]E) N2 AARlEEN Yoy
X &Y== dlojele] Holg 32u) =] %3] 45
W3 27} HrlElo} slog Alo|e 471 FejuhA =
of A" Y33 AllE £ o)) 98 33
] HFA A9 oY H=e e ARsle] 24
HE 992 J7E sl6w v 2728 2] 98 A
2 ZEY 5% 37kl dAsigen, VHDL
function AlE#elAdE B3] ZHFdw =¥ Lay-
outelld] &% SDF 3dg& oj43ld Post-

(64)

(1] FErigid Gavin, “Digital terrestrial high-
definition television - What's good for
America in good for Europe”, Telecom-
munication Journal, vol. 60-VI, 1993.
NeRBAFEFY, “A3A LEmA
HDTV”, g1l 74, 1994

Carlo Basile, “Baseband Video Processing
and the Transmission of HDTV Signals”,
IEEE Transactions on circuits and sys-—
tems for video technology, vol. 1, no. 1,
March 1991.
ISO/IEC/JTC1/SC29/WG11
Test Model 5 March, 1995.
ISO/IEC/JTC1/SC29/WG11 MPEG 92/229
Information on requirements for MPEG- II
Video Jv1. 1992.

P.Pirsch “VLSI Implementations for Image
Communications” ADVANCES IN IMAGE
COMMUNI- CATION 2 pp. 14-18, pp.
345-349, 1993.

Mark I Krivocheev, “The first twenty
years of HDTV :@ 1972-1992", SMPTE
Journal, Oct., 1993.

| “GAEAE % 72 AT YR
A ArEas 19949

Z=1] 9] 89l “MPEG-2 ¥-&71& $1% DCT
Ag H33H- 9 HAY A, D513
T3] =E4, 19%

[2]

[3]

(4] MPEG-II

(51

(6]

[71]

(8]

[91]



19994 1R BFIBAWNGEE H36% CE % 1 ¥

XA 4 TR

R FOERR) & 1B BOEAER) $ 358 SA £ O 2K
1985\ 29 Woista A=Azt

(F=HAD. 19910 8Y ARt o

S AR F A, 19974

89 W o A

At 8. ARk HEv

ol 34, d4RE Al 9 gk,

o]&-5A1AlxH], ASIC

(65)



