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System Design for De&Re-multiplexing of MPEG-2
Transport Stream Based on DM642

LU Guo-xun, SUN Jun, ZHOU Jun
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Abstract To achieve high performance and simplify the design, this paper presents the system design for de&re-
multiplexing of MPEG-2 TS ( transport stream) based on DM642. Compared to former methods, this design uses many
DM642 internal hardware properties such as Video Port, PCI( peripheral component interconnect) , EDMA ( enhanced direct
memory access) etc, by which the system performance is enhanced. The algorithm of PCR ( program clock reference)
correction based on VIC Port( voltage controlled crystal oscillator interpolated control port) is proposed which reduces the
complexity of PCR correction. Experiments have proved that the max TS processing rate is 80 Mbps, which meets the
application requirements.

Keywords internet protocol television(IPTV), MPEG-2, De&Re-multiplex, program clock reference ( PCR) correction,
video port, VIC Port, peripheral component interconnect( PCI)
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BI AT IR 4R B DVB 1 H B I IR 45 15 B (service
information, SI), HH - N EFEZ R EE K
MPEG-2 HD/SD TS ( transport stream ) i, BP 56 ¥
MPTS ( multi-program transport stream ) $F47#% & 4,
REHITRNEHOEE R RAE RAFHER SPTS
(single program transport stream ) i, 3 5& B¢ PSI
( program specific information) .SI {5 8 AR B (S H7 o
LA 9 ##8 5FA LH1E A% ) DSP + FPGA'™ 5 DSP +
CPLD ( complex programmable logic device) ") 7 %2 5
R BHTFULKNMERAT R, AXRET - &
F TI DM642 AL B A5 1) MPEG-2 (e i E B A
ARHFR. BFZERITFES AT DM642 &b
25 N # B Video Port, PCI ( peripheral compnent
interconnect ) , EDMA ( enhanced direct memory
access) RE M 4FHE, M AR E T RGEMH L, T
BHYF A TH A4 KK, T VIC Port (voltage
controlled crystal oscillator interpolated control port) fJ
%5 H it 4h 2 M (program clock reference, PCR) £ IE
F¥k, BET PCR A IEM L,

2 DM642 HyHE 414

DM642"* & TI 24 Al e H (9 — 3K % 11 0 B4k
RE R Bt T & BB T CO4X M B ik ab
Fo BROERERT — R84, L& B AR IR
WEBEARM KR &8P H B M — & E 45

(1) Video Port DM642 /T 3 AT, ¥
PO mEE A FMEE B2 MEEMSR, EMXA
5120Byte Buffer fE 5 & o, H K/NEF & Z (8] 7 43
Bilo %3 L1 32 #% 8/10bit BT. 656 # 45 1/0.8/10bit
RAW 170 ,16/20bit Y/C 1/0.,16/20bit RAW 1/0 L}
% 8bit TSI( transport stream interface) , % DM642
Video Port 32U TS AT, %K Video Port % B 7E TSI
capture TR, HMKX B A R SYNC (55K
W R R/ AT g B R B TS W 4 A B
(61 8%, | 55 K B 3 30M Bytes/s 454k,

(2) VIC Port DM642 VIC Port IR & & — 4
Sigma Delta B/ 8 #25, MM O T4EFE TSI
capture K¢ X B, DM642 B i & ¥ il & 1 0k 3% 8%
(voltage controlled crystal oscillator, VCXO) ¥ N ¥
P % O (VIC Port) 58 7T LA FH S 42 i A< i A9 & 4 4%
it , LK S MBI R GRS B

(3)PCI  DM642 fy PCI #: O X #% DSP & i
PCI B RSN PCLR B AT HIR L e, £ DM642
¥, PCLJ3E i EMDA 5 12 7244 (BC B R SRAM)
HITEGEH, EXRHFUT 4 # PCI HE L BMER .
OMNEA T, B AA3 PCL 3 % 4 ( micro control
unit, MCU) B ¥4 8] DSP Mk &; QN REIL, B
SN PCT £iR 4 M DSP & B EHE; @& &
5,80 DSP F % & 5 H 48 B 4 #8 PCI iR &
@F & %L, B DSP £ ik & NS PCT AR &R
BE

(4)EDMA T DM642 f) EDMA FEEHEBRE
64 4>, W] LI gl 57 F CPU 43 L2 Cache/SRAM #i
C64X Ahist 2 18] i %5 48 1% 4, BB o mT LA ) f 4k 38 64
BAFERKHNER DMA {f£%;, DM642 f#) Video Port
1 PCI W45 & T H EDMA &4 bl o
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3.1 MPEG-2 £/t 48

MPEG-2 1% % ifi /9 1 [ 5£ 0 188Byte, &4 TS
ARk BENXMCHEE 3 BLEAR. 56
B R [ SE ) 188Byte, 40,3k 1< J 5 4Byte, B & M X
AR K E 5184Byte, TS WMk MR L FH .
R ZERRF ARBHATRAERF AL
FF AR B (packet identifier, PID) | {& & i #1452
i\ B 35 R B A A T AR 8 R e
MTREAABERZXEENGEERMUSZE PCR
fE B MY H W 4 & F (program association table,
PAT) .35 H W Wt 5t 3 (program map table, PMT) {Z &,
f, PCR B 3E 42bit W BB Sh BT B, F W
B P FERRIRE PCR TR .. PAT PMT &
BT HEVHKERER, A T PAT & PMT XFf
AR BT LUR$E PID 4% TS MR[E A9 ES 3k
TS .43 5 th 3k .

3.2 RERABREANER

AB i E R # MPEG-2 HD/SD TS 3, &%
MPTS AT E M, R EHATRY B EE A R
PRUE ) SPTS Wi, A BT UL A UTH AT
RER .

(LBER W PAT K PMT, N A M
MPEG-2 HD/SD TS i b, B R BB HH TS €45
HERNBEASBRITUSHEHT:E 1 S REES
fEE R, BV PID % F 0 ) PAT LR EWHEH
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PMT Ri PID H; %2 ARV HME R, BT it
B89 PMT s B4 BLiZ 5 B IR B %4~ ES # PID,
M)BEEMH ARITPEEHNERTRREE
KAK—-FHM TS BEHES R SPTS, HE
BBEELT 3 5:O© a4 27TM B4, 4 i1
M EE RN PCR B ERBTHEN LR,
@ PCR & iE (PCR correction) , 7EfAR A EEHK
AT, TH#A DSP &N TS WAL B &1
BERAR, B B EX £ T B # PCR F B #

B IE;® PSI{F R (A it h = E§ PAT #l PMT, -

TR B B 1 AT RAE R BT Y R) i A
H T A B &5 R 2 A B MR A S T B
AR B ER, T SPTS 9 PSI fE R B &
B A A

4 MEABSARSGEIT

4.1 BFigit

B 1 MPEG2 BEREEHAKRITHEEE
K, B TS # M ASI(asynchronous serial interface)
)| SPI( synchronous parallel interface ) fJ 58 3 5 #
Altera EP1C3T144C6 5231 ; SPI f#%i A H DM642 iy
Video Port 5C Bl ; 27MHz 7 #h 2 45 BF 8 89 7= 4
DM642 5 VIC Port 3231 ; SPTS (%5t 5 DM642
PCI B8 52 B ; H A (9 MPTS & #7 . PSI {5 B #9 4 &R
FOHE A (PCR K IE LA B A7 X B 2P EL 4y DM642 3%
%L,
TSUIA

3

[ 21 n 9 |—>{pcR 3131} |r;f@ﬂm}--i-~
Yy
[mpTs #eai | st s am A ] {Pcr & |»fsPTs £
[

Bl mERBERARGER
Fig.1 System block diagram for de&re-multiplexing

TS i3 FPGA B IH554 )5, IR @E 3 DM642
Video Port O % A, X7 Video Port I B] —
TS fi, VIC Port 3t B 31 76 0 /5 B 4 A — 4~ 8 Byte
BEIN{E R, Fo 4 4E PCR B 4 £5 8 MBI 48 iR 15 R
fEBo AN FIRHA PCR {588 TS 4 )7 K W ja]
BRR 4 & A it Bh - S088 SR T LASCBL PCR &
E. MEHEWERLREDTH MM EDMA B 3
DSP I FF A X . DSP {4 #84) 1 56 %t MPTS 347 43

B, LAISERL, MPTS TR F 2 F 3 8 8 PSL.SI {5 &
BB BT .CRC(cyclic redundancy check ) ¥ 1 4 75
REFZIE, AREAEE BERBEELSH,A
JG ARE18 2] # MPTS § PSI {5 B 4k AR R 4 B SPTS
WPSIER, FHHBASBRTERN TS Kk, 5%
B PCR R IEJG 4§ B 40 A7 RO 45 SR A &4 SPTS 1%
WIE T PCI 1 4Rt 45 MCU f50ke i Ab 28,

DSPERMF AL B MBI E 2 TR, WHR Video
Port 3 I H74 #H#EWEIHY TS 4, M@ d EDMA {25
B, HE ST TS SRR, RIGRE TS €
PID {y{E, 40 3R PID %5F 0, M3 BA % & PAT, 3 #8
BU% A B PAT section 7£ 3| PAT 4 X, ¥4 PAT
section 58 LAY , BT X H AT, U ES BT H
) PMT ) PID; 40 R PID & F Bk 45 H #9 PMT 9
PID, M) 32 BU 3% 40 * ) PMT section 77 5| PMT 48 mh
X, ¥4 PMT section 5% gL AT, Xt H #4747, LI #
EZET HM TR AR TS A1 PID; 0 PID %
TEHEFTAHTRAENHY PID, M EAED S
B BAEX AR, IR PID £ FRKH
#) PCR_PID( &7 PCR {3 &6 TS 4 PID) , Wi 7E
#17 PCR &K IEJG B B X, 338 M MCU 3#47
B, MR ZERANEAEE R PID e, W3
HERNETEEESR,

B2 #ERBEAKtRER

Fig.2  Software flow chart for de&re-multiplexing

2 A ES PSI S B AHEA PS5 B G
A HE B B o TR T 52 AR, T R TR 5 U 48 B 30ms
7% 8% ¥ B M7 X 6 A—4 PAT 1 PMT,
4.2 FhBRGRHH

73 R GE AT B AT B 3 DM642 9 VIC Port 3578,
&8 3y VIC Port () B Bh 4 ST 45k | B 20 9 58 14 A1 3K
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4 BEER 5y o DSP 3B 1f 344 52 B — 4 PLL( phase lock
loop ) AR EF , 4 4H 28 Bl R 2 ) E W Bl 19 PCR (& 0
AR N EE, ZEE A RES VIC Port
B B 277 2%, LLUR 3 Sigma-Delta D/A =4
VCTL( voltage control ) #j 4 {5 5, VCTL i 1 8 % 4h
B VEXO RFBAME R AP E BT EMN
ROEph. BTFHEEN 06, AT RAARUA
b 27M B Sh -4, B A4S SR 0 R AT #R 4 VIC
Port WINIREFAEH, HRFFERNME—-EARZE, W
A EA T RS R AR BB A b 27 M B b A ERE

; Modulo 300 [
[pcr magf ] PCR base [PCR_ext[*

KB RER G

wEwS
B 3 VIC Port i 4hi% & #ik

Fig.3 VIC Port module for system time clock resuming

4.3 PCR#&IE
HADSPHIEANTS B, B TEIMEAELR
FALHFER /) PCR {H B N RENE o b i WL TR 4
EiRmetEES, B ELEHRTRIE, ITRR
BRIE,LHHBEHEASA PCRE TS A SIFRE

iR APCR,XBEAEIE LAG 9 PCR, K
PCR,, = PCR, + APCR (1)

REAET APCR B LE, ~ M TERER
RAAB & PCR FEMERL— PCR 28
B B AT B T ST R PCR AN AR E
BIABFFRELWER APCR, X HFEERVHE
W ERERE., XE61BE THETD T,
B R A — AN SR BT E APCR Wit 8, A3
AT DM642 7] LAZEEA TS A5 46 A B E] B Y
Rk HETR AN E A CER[6] FEE R
RIZ®, APCRHESUTHE:

(1) & & Video Port U B F B L K N
188Byte, X#E VIC Port ZEH KRB EH TS WS
T AR 4 A B (RT B, B 3 AR s AR 8 . it
BAMMEN COUNT,,

(2) 7E PCR %t B, o) 38 o 2 B 24 A A< 3t
H M {E COUNT,, 5 COUNT, MW, &8 2] APCR,

HAEX()ALEE PCRREBEEMT

APCR = COUNT,, - COUNT,,
{chm = PCR, + APCR

(2)

XF IR #EAT PCR BIER M T ILMES

(1) BT A 27M R G B 40 A0 45 7% 08 3% A 4
EA-H, AAREEZTERPHE - BRAENH,
S AR A

(2) ZBF S PCR WA AEE LR L
MRS EARLEEEW, BT RELETR
o, XMEAT APCR WitHE,

(3) BFFAT DM642 B[ LITE TS Fi P #E A bt
155 % B A {4 4 1 , AT 814K T PCR e IE A9 3E 8
4.4 WMAWHIMEHEERDR

BROWAR B MEREEENAX, BRE
ABERARGTHEERR, CATBA TS BRI
J& R & B SPTS 9 TS AR B L,

AR PR A TS G744 MR E 12 BIOS/0S
B % 1§ 3£ Bl, DSP #9 BIOS ( basic input/output
system ) 2 — B B 7E CCS(code composer studio) &
HHAHENBEREAR, CAEE IS5 E
RAGEH AR NFEE KRR R LK
BEARANTEYRE, @t CCS B ) BIOS &
TRAT BT 8 4 3 22 B E 8 P WA BB A kD,
BIOS A LM THEMNEHE, B4 HRTYEHE
A 3 AW, BIOS 3R i B IE ¥ B . BIOS Py 5
A b7 0 T A T, T SRR A WA A BB AL 3
5 FR & TR W B 1 S T3 WO 45 SEL O B0 B0 4

RIGREEREA
nE
e
NN

B 4 DSP/BIOS &iHiHE
Fig.4 PIP management of DSP/BIOS

NI EEEEILE R T8RIERGZ, DSP # R
PR FF W] 3 it 98 A BIOS 42 4it ) — #& CSL ( chip
support library) FE R BAK R, MABRFE %
A CSL FE eR ¥ PIP_alloc M B 8 3K B — 25 T, R
JE %YL O fik % EDMA 545, %6 EDMA 58 5 —
BARH G , B2 ¥ R PIP _puc 4 WA
i, PIP_put i fj PIP_alloc (AP BLEFT =) ,
RUME D F K% EDMA {54, BLET EDMA {541
DSP #9344 4 22 o O[] 0 3347 5 B 5 DSP #8088 &b
B R BOE L P A PIP_get e B3l P 3R B — S0 3
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8 ML, R R B L 0 4% 1 TR W KR8 0 S )R
WU — B, 76 52 AR AL 35 98 ) PIP_free ¥ 7 /1 iiC
B MERT X—BERAKTE,

PIP_put | o PIP_ get
PIP_alloc [€""" | PIP_free

Bs BEmAREE

Fig.5 Flow diagram of data capturing
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SERERI 1 B

AR BRI R TR TFEEMN TR
DL BN E e B L B A EBREHE R E
BRNFEAE X P IR B — YU Fo i h B0, O 5
51 MCU 3&3d PCIEBRERE , I KI5 — SR Aef X
HAESHE % B, M AEER, B TRFTHK
P A\ B8 Video Port #1 PCI ¥ | F§ DM642 1y
EDMA §LE# T HEES, AR TRl RS BF U
SR CPU 92 5 |, A X vt 3 A8 B R A
ZA T 8] 32 & 76 189 7 U AT LA DSP ) 3 i
W A% DSP B4R B R B B R 384 2E B R
ERUHT, XRRE T REMKRE,

5 XRER5HR

AU A H T BT TI DM642 4B 38 9
MPEG-2 {4 Wiff £ 5 F R4 0 8 f s sl 40
o HBI I A T DM642 HYRE R4 R E
THERE WA TREMRE, AT RENBT. &
K ETF VIC Port ) PCR K IE ¥k, BT
PCR RKRIEH)EM, 1EH# A PCR #3185/ MPTS
fE i AR 9% 1 &5 B SPTS i PCR #47
THW.ERNE 6. BT Fr, HZETEH, 2
ARERBERARGENHY XY PCR HE /M F
MPEG-2 #3 #EE 5K ) 500ns , X I 4 77 £ ) PCR &
EFERATH. AXREHRITHFRELHBRIL
I, 2WREE , iR B R4S 3 80 Mbps )
EmmH TR EEAEER R THENR
HER,
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