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Abstract

The architecture of a programmable video codec IC is described that employs multiple vector
processors in a single chip. The vector processors operate in parallel and communicate with one
another through on-chip shared memories. A single scalar control processor schedules cach vector
processor independently to achieve real-time video coding with special vector instructions. With
programmable interconnection huses, the proposed architecture performs multi- processing of tasks
and data in video coding. Therefore, it can provide good parallelism as well as good programmability.
Especially, it can operate multithread video coding, which processes several independent image
sequences simultaneously. We explain its scheduling, multithread video coding, and vector processor
architectures. We implemented a prototype video codec with a 0.8um CMOS cell -based technology for
the multi-standard videophone. This codec can execute video encoding and decoding simultaneously
for the QCIF image at a frame rate of 30Hz.
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Table 2. Execution cycles of operations.
(* for typical image)

Type of operations Etilcclllézm

8x8 2D-DCT/IDCT 540
8x8 2D-Q/1Q 75
8x8 2D-half-pel motion compensation 115
8x8 2D-image load/store 65
8x8 2D- variable length encoding* 135
8x8 2D-variable length decoding* 85
{lﬂl}lﬁulﬁgl)f*pel motion estimation 17600
itrllést("ldége(;) integer-pel motion estima-— 2400 ]
scalar mbtructlom(ddd bits,  shift, 1
jmp...)

thread context switch 15

Er el
pr
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B 3.H26P ¥u8ES AR neo) Ay
Az (wjr]e :do] 25MHzE F-2bs}
o, |9 &S o 500kbps, 3 F
A 99e 31 %31 g o)

Table 3. Simulation results of execution time

based on H.Z26P video coding.
(assumed that video codec operates

at 25MHz, maximum bandwidth is
500kbps, and the range of ME is 31

x31.)

Operation Conditions S;C() giico
(No. codec, search mode, video format, g £
type of thread schedulin frame,frame

ype & /sec |/sec
single, full half-pel, QCIF, simultaneous | 19 36
single, interlaced half-pel, QCIF, 9g 4
simultaneous -

s'mgle. }nterlaced half-pel, QCIF, 33 33
time-sharing |
i dual, interlaced halfipel, CIF, none 28 -

E 4 sEso] 29 (« Ui el LE Aw
2 A2, = 2o AF FA )

Table 4. Hardware summary. (*  except
internal  single-port RAM,  xx
estimated)

Pin counts 240(140 signals, 17 tests,

37 Vdds, 46 GNDs)
162280 gates

Equivalent gates*

Operating Frequency=* | 20MHz

Power Consumption* 27TW

Technology 0.8um CMOS standard-cell
Package PowerQuad?

Internal memory 4bank§(”:gl%ivit;’_uw_m‘ik

(dual port)

Internal memory Sbhanks(=11Kbits)

(single port)

Required external DRAM(8Mbits) + SRAM
memory (>128Kbits)

A+e} Hdle] A= VHDLE 7)63be] 73Z=] 9l
=2] 44718 AREShed 0.8um AEicks A wlo]He]
22 PPt o] 0.8um CMOS &
& ol83ted AREIgc) o] AR B I 40
K9fs]o] gick

wjele @ule

o]
542

V.4 B

ISDNo|v} PSTNwA] o34 Azl odA) 3]9]of
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