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Table 1 Four types of reconfigurable cells.
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oooo oooboooo 2 x 8-bit OO0 8-bit 00O
MUX, AND, OR

ooooD oo 2 x 8-bit 0002 x 8-bit 00

000000 | 2-port 16-word (read) 4-bit RA, 8-bit RD
oooo (write) 4-bit WA, 8-bit WD

ooooo 1-port 256-word | (read) 8-bit RA, 8-bit RD

oooo
RA: read address, RD: read data
WA: write address, WD: write data

(write) 8-bit WA, 8-bit WD
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Fig.2 Interconnect part of reconfigurable cell.
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Table 2 Configuration data for basic cell.
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Fig.4 Heterogeneous structure of 4 types of cells.
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Table 3 Configuration data size of 4 types of cells.
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Table 4 Macro cells.
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Fig.5 Process scheduling of MEPG-2 decoder.
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Table 5 Input/output data format of VLD.
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. func_v1d()

{

2. 177y 7oy AR —LZAEY U
Ny T 7Y T

3. while(6 blocks){

4. Eyw P A M) —LICEENZAEERFSOYIO L

5. AZEREMEST—T7NESHEUTE AL DCT R4

(run/level /sign/eob) (CZ5#

6. ERUZE T DCT REZ ATV LIVICHEMN

7.}

8.}

—

06 vLDOOOOO
Fig.6 Process of VLD.
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Fig.7 Timing chart of VLD.
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Fig.8 Control data flow graph of VLD.
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Fig.9 Outline of technology mapping result of VLD.
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Table 6 Input/output data format of IQ.

00 (000 DCT O0O0Orun/level/sign/eob 000 OO
Oe000000

00 |8x8bCcTooobobeOOOnnon

unc_iq()

AEVUEIHNE run/level /sign/eob DiidrHi L
level & LRI E DFE, MLE, IASYF
HfENC & % DCT B EM
5. run ORFEHREA VTV VAL LTHAFY VA
T=TNWEBIEL, ATYRIVADEEAHT RLA
%R
B LTz DCT #E7Z A€V )UK

0.
1.
2. while(6 blocks){
3
4

© N>
-

010 1QO00000
Fig. 10 Process of 1Q.
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Table 7 Input/output data format of IDCT.
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0. func_idct()
{
while(6 blocks){
for(i=0; i<8; i++){ //1D-IDCT & (fT/71f)

AEUEIVNS 8 K5 DCT REBODFiH L
1D-IDCT {#8& (11/510) DELT
INRZ T S A ERICREIRIREZ DFzdDAE )
WIVEEIART R L ADER

7. ID-IDCT F#5 (17/510) #R7% X £V £IVITHEH

8. }

9. for(j=0; j<8; j++){ //1D-IDCT HE (FJ5H)

10. AEVEIVNDS 8 5 DCT REDFAM L

11. 1D-IDCT & (F/51m) DEIT

12. AEVENVEEZABRT RLADE

13. 1D-IDCT #RE (F/510) K82 X €V VKN

14. }

15. }

16. }

R

oo

012 1IbCcTOoOoOoO0O
Fig.12 Process of IDCT.
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Fig. 13 Control data flow graph of IDCT.
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Table 8 Input/output data format of MC.
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00 |0Db0o00000enOOODbOOO

for(i=0; i<8; i++){ //{THINIODULH
KA ROty hs MC BIRT R L AZEE
5. TL—LAERYMLBRERET— X ZIEL, LY
ARy T 7 I H
6. SIER T — 2 b TRlEE T — 2 24K

0
1.
2.  while(6 blocks){
3
4

7. AEV VIS PHEET— R ZFH M L

8. TR T — 2 LSRR T — % L OINERERD 5
Ermig T — 22 ER L, LYRZIUTINY T 7
D2

9. ECEGT— 2 2N A ' VIS

10. }

11. ¥

12. 3

014 MCcOOODOOD
Fig.14 Process of MC.
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Table 9 Implemented video decoders.

ooooo (0ooo0 (00000 |0000 |0ooooao

oo oo ooo 0
MPEG-2 | Main 720 x 480 | 30 fps 6 Mbit /s
H.263 Baseline | 352 x 288 | 30 fps 384 kbit /s
MPEG-4 | Simple 352 x 288 | 30 fps 384 kbit/s

0000 1,2, 300000000000000000
000000000000000000000000
000000000000
MCOOOOOOO0OOOODOO0O00000O00O
000000000000000000000000
0000000000000000000000000
000000000000 100000000000
00000O0IDCTO IQUOOODO0O0O0DOOO
000000000000000000000000
000000000000000000000000
00ooo0oo

3.6 0000000
000000000D000000000 9000
MPEG-200000H.26300000MPEG-4000
0000000000000 00000000000
0000000000 00000000000000
000000000000000000000000
0000 100000

MPEG-2 0 0 0 O O OVLD/IQ, IDCT (row),
IDCT (column), MCO 4000000000000
VLDO IQOOO00D00000000000000
0O0VLDOOOODOO0O0O0OO0000000000
00IQUO00000IQUDOONNONONOONOOO
00D0OMCOOOOOOODOOOOOOOOO
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Table 10 Cell utilization.

ooooo
oooooboo 00|00 |0000 |o00 |oog**
VLD/IQ| 80 3 11 11 57.5%
MPEG-2| IDCT* 52 | 12 13 8 45.4%
MC 87 0 15 4 49.2%
VLD/IQ| 63 1 14 8 45.8%
H.263 IDCT* 52 | 12 13 8 45.4%
MC 87 0 15 4 49.2%
VLD 83 0 13 9 55.0%
MPEG-4 1Q 36 4 0 9 31.7%
IDCT* 52 | 12 13 8 45.4%
MC 65 0 9 4 37.5%

*OOoooOooooooooooooo
*)0OOooOOooooOOoOooooooOo 40000000000

01 0O00OO0O0O0Oo
Table 11 Used macro-cell.

MPEG-2 0000
0oooooo 0000000000 [oo=*
VLD/IQ |00 (3), 0000 (2),0000 (3), 00 (1), | 54.8%
00 (2),0000(3), 0000 (13), 000
00 (2),0000 (1),0000000000
0 (1),0000 (1),0000000 (1)
IDCT |00 (2),0000 (1),0000 (2), 00 (3), |91.8%
000 (6),0000(3), 0000 (3),000
0 (1),000000 (1)
MC 00 (4),00 (5),00 (3), 0000 (5), 0 | 71.7%
000 (13), 00000 (9), 0000 (1), 0
00 (1), 0000(5)
H.263 0000
oooooo AEGEEEEGEEE oo+
VLD/IQ |00 (3), 0000 (1),0000 (9), 00 (1), [50.0%
00 (1), 0000(3), 0000 (15), 000
00 (1),0000 (1),0000000000
0 (1),0000 (1), 0000000 (1)
IDCT |00 (2),0000 (1),0000 (2), 00 (3), |91.8%
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Fig.17 Implementation result of 1-D IDCT.

lt‘~‘/l~7\l~'J—A)\7:

L. [ T]
,Vﬁbbj;g,
BN 1]
‘ ; .M L

g2

AN e
N\I7 5

L
EREREaNAEEE

Exy—swn  (DMC
FEYTRELARE A

018 MPEG-2000000000O00O
Fig. 18 Implementation result of MPEG-2 decoder.
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Table 12 Cell utilization after placement and routing.

0ooooo R
ooo ooo
VLD/IQ 138 81 219 (91.3%)
MPEG-2| IDCT 109 60 169 (70.4%)
MC 118 82 200 (83.3%)
VLD/IQ 110 35 145 (60.4%)
H.263 | IDCT 109 60 169 (70.4%)
MC 118 82 200 (83.3%)
VLD 132 37 169 (70.4%)
MPEG-4| 1IQ 76 18 94 (39.2%)
IDCT 109 60 169 (70.4%)
MC 90 66 156 (65.0%)
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Fig.19 Simulation wave form of IDCT.
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Table 13 Implementation results of MPEG-2 MPQ@QML decoder.
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Table 14 Implementation results of video decoder on reconfigruable architecture.
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MCOOO0O0OO0OODOOO00O00O0O000000000
0000000000IQ,IDCT, MCOOODOOOO
000000000000VLDOOOOOD0O000O
00000000000000() 00000000
000000000000000(2)0000000
000000000000000000 ARAMOO
0000000000000000

(1) D0D0D0D0OO0O0OO0O0OO0O0O00000000

ARAM 0O O CIFO 384 kbit/s 0 MPEG-4 00O
00000000000000000000000
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0640 x 480 00 000000000000 O00O0
7.2Mbit/s 000000000 0MPEG-40000
0 VGA, 7.2Mbit/s 0000000000000
oooo

00000000 VGAOOOOOOOOOOO
000000001000000000000000
2778us00000000000000000000
000000000000CIF, 384kbit/s 00 VGA,
7.2Mbit/s0000010000000000000
000 6.18000000000000 15(a) 000
00D OCIF, 384kbit/s 000000 VLD OOO
000000000000000000000000
000000000 (1.53us) 0000 2.58us000
00O0O0O0VGA, 7.2Mbit/s000000 10000
0000000000((2.58—1.53) x 6.18+ 1.53) +
5.51+11.184+7.73=3243 s 0000000000
ooooooo
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00000000000 21(b)000000 21.87 us
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Table 15 Performance enhancement of MPEG-4 decoder.

() DODO (by ODOO
0000000 CIF (352 x 288) | VGA (640 x 480)

000000 384 kbit/s 7.2 Mbit/s
ooooooo 30 fps 30 fps
Oooooooo 11,880 36,000
000000 [us) 84.18 27.78

VLD 2.58 (1.53) 8.02 (1.53)

oooo 1Q 5.51 (0.59) 3.05 (0.59)

00000000 | IDCT 11.18 (1.18) 6.18 (1.18)

[us] MC 7.73 (1.53) 4.63 (1.53)

TOTAL 26.99 (4.81) 21.87 (4.81)
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Fig.20 Mapping scalability for the enhancement of
frame size on MPEG-4 decoder.
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Fig.21 Process scheduling for the enhancement of
frame size on MPEG-4 decoder.
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Table 16 Performance enhancement of MPEG-2 decoder.
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0ooooo 6 Mbit /s 24 Mbit/s
ooooooo 30 fps 30 fps
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oooo VLD/IQ| 5.03 (1.53) 3.44 (1.13)
00000000 | IDCT 11.18 (1.18) 5.38 (0.38)
[us] MC 7.96 (1.53) 3.78 (1.13)
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(b) MPEG-2 F*a—4

(a) MPEG-2 F¥a—%

(SD, 6Mbit/s) (HD, 24Mbit/s)
022 MPEG-2000000000C00O00OC0O0O00O
goooo

Fig.22 Mapping scalability for the enhancement of
frame size on MPEG-2 decoder.
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Fig.23 Process scheduling for the enhancement of
frame size on MPEG-2 decoder.
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Fig.24 General structure of 32-channel uniform
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Table 17 Implementation result of filter bank.
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Table A-1 Configuration data for multiplication cell.
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Fig. A-3 Organization of function part of register cell.
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Table A-2 Configuration data for register cell.
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Fig. A-5 Mapping macro of bitstream shifter.
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Fig. A-6 Process of MC.
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Fig. A-7 Mapping macros of saturation and mismatch
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