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ABSTRACT

We designed a SIMD-DSP/FPU that can efficiently improve multimedia processing performance when integrated
into high-performance embedded microprocessors. We proposed partitioned architectures and new schemes for
several functional units to reduce chip area. Sharing functional units reduces the area of FPU significantly. The
proposed architecture is modeled in HDL and synthesized with a 0.35;m standard cell library. The chip area is
estimated to be about 100,000 equivalent gates. The designed unit can run at higher than 50MHz clock frequency

of CPU core under the worst-case operating conditions.
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Area Delay %
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_ 12,252
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395



FFEAI8E =57 024 Vol.27 NodC

93} FP-AU 9] 342 13 Alo)ExrS 2%
ek 7B 21 A|QAZME ZRE AL FP-DIV
Ao, SIMD-MAC e o AdAzE
18.09nsol] 2kzke] X|dAzte] ©] SrkE 19.27nsE
yelligiel 0] SIMD-DSP/FPU 9] 713b
7l ARG ZEA], 50MHzellA F3te] dAAdEE
Fol2] A AR FeFE mIHA] weck

VI.Z2E

E =vollAe AT WA mlelaEzaAglg
EISC AE64000¢l4 dejn|tie] @ DSP 7] A%
< A PR S 9= SIMD HE A4l 715
712 DSP2} FPUS AAsledc};. SIMD-DSP/FPUE
T3 d gle] stede] WA e #Ha=
7] Y8l £ =ioldes 7129 dHoly daE B
sle] 22 dlole] o7 NE AHHoT A=
Qe dib] F=E AAEleien], DSPe} FPU
Zrell AAb1E FHFoBN FPUS| oA sl=
Aol WAL A 9 F 3glch SIMD-DSPef|A
= SIMD-AU, SIMD-MAC, SIMD-SFT £¢] «d4t
fruiel &8 725 AX3Igch SIMD-FPUCA+=
FP-AU?| % F2& AAsla, Hze] A& A=
- 2E7] HE 7] F2E Ak &3,
FP-MUL#} FP-DIV||#] SIMD-DSP2] MAC §4
& THFEH st=de] WS =A Hodwisick
FP-DIVel: Goldschmidt <twe]Zg =43le] ©
Ax dele] Al 6 AlelE, SIMD-dA %9
vrAlellA] 9 AllEelehs B2 HWARME Ze
AT HEas YeAlZ1E Akl

Akt LZE HDLZ 73353 0.35m 5 A
FAoz A% A3, SIMD-DSPE: 68,158 57}
Ao)E, SIMD-FPUE 39,928 57} Alo]lEe] WA
< A ZoZ A=, F 108,086 Tt Ale]
E9 sl=ge] WS 2 Aoz ¥yt 3
29 A Aze HARZNA 192702, Foi9
T2 el Foa S0MHzolA A ZloE
o 1dxict.

B APl oket 22 % 97} "aesk)
&zl SIMD-DSP9] MAC el w2 7]5°] 3%
5o, wi$- Hxig dAPE Hel E slesde] Wys
2 JAZRZE Za glek wepd, SIMD-MAC
Hel Fx5 vl Ak drt o3, o
2 fHES Az #3e BFE kHol
B 83k SIMD-MAC file] v =3t € 7

3%

$ o 2o sesolsh g W A2E e 4
o4& Ao olyslck DSP A4 wmel DSP o
a8E s fEisht dub ofEiAelAd A
=AM gl dulslne, A4 B4 2od o
2} DSP da2|ES FaekA] g e A4 wim
22 el Ax £ ubfolr). E2F Aol <
23 AE64000 Zoj¢} SIMD-DSP/FPUL= 3} &
IE TR sl 0.18m FH R A FAIT
2, = PHARET P4 SoC(System-on-Chip)
Moz Fa oldelc

me
RO
e

i

[11 P. Ranganathan, S. 'Adve, N. P. Jouppi,
“Performance of Image and Video Processing
with General-Purpose Processors and Media
ISA Extensions,” Proc. of the 26th Ann. Int.
Symp. on Comp. Arch., 27(2), pp. 124-135,
May 1999.

[2] S. Oberman, G. Favor, F. Weber, “AMD
3DNow! Technology: Architecture and Imple-
mentations,” [EEE Micro, 19(2), pp. 37-48,
Mar. 1999.

[3] K. Diefendorff, “Pentium III = Pentium II +
SSE,” Microprocessor Report, pp. 6-11, Mar.
1999.

[4] M. S. Schmookler et al. “A Low-power,
High-speed Implementation of a PowerPC™
Microprocessor Vector Extension,” Proc. of
14th IEEE Symp. on Comp. Arith., Apr. 1999.

[5] EISC 64bit Microprocessor AE64000, (3)4o]
)32, Jan. 20001.

[61 EISC 64bit Microprocessor AE64000 Core
Manual, (Felt)Z 2, Jun. 2000.

[71 Israel Koren, Computer Arithmetic Algorithms,
Prentice Hall, 1993.

8] BUE A4, ALY, o84, “Hejuir]e] dl
ole] #ejoll Mgt SIMD MAC <d4brje} A
A, ofgFdAREsrs] 2 SD, 38(12), pp.
890-901, 2001.

[91 R. E. Goldschmidt, “Applications of Division
by Convergence,” MS thesis, Dept. of EE.,
Massachusetts Inst. of Technology, Cambridge,
Mass., June 1964

[10] J. H. Edmondson et al, “Internal Organization



=24

T WAy sle]z2T 2448 913 SIMD-DSPFPUS| A7)

of the Alpha 21164, a 300-MHz 64-bit
Quad-issue  CMOS RISC Microprocessor,”
Digital Technical Journal, 7(1), pp. 119-135,
Jan. 1995.

[11] N. Quach, M. Flynn, “Design and Implemen-
tation of the SNAP Floating-Point Adder,”
Technical Report CSL-TR-91-501, Comp. Sys.
Lab., Stanford Univ., Dec. 1991.

N 2 Z(Wookyeong Jeong) 73

19961 24: Mgt iz
33} 24

199813 29 dAtieha ARy
33k A}

1998 3Y~&A): At A
7)) WAl

ol

£ ¢l H(In-pyo Hong) k|

19991 29 QANFER AR
gl &4

2001 29 AAREw #7)A
2Lt Aak

2001 39~8A): QAR
A7\ AAREE ) Wkl

: zg
<A Rol vEEA AA|, vlo|mRZ A, FPU,
HE Pt
ol 2 ZF(Yong-joo Lee) sl
. 1999\ 89 . AA|HE}w AT
gt 29
2000 891« AdAdiEta A1
ALgest AAL

2001 99 ~ &4 ;. AAgEkw
A7 ARt Al

<FHY Pob whEA AA, mholZTZ A, FPU,
el

0] 8 AM(Yongsurk Lee) A3
1973 At A7)gett
=4
19771d: University of Michigan, %1
Pkt A}
1981%d: University of Michigan,
7123k up)
1982td ~ 1984%3: Sperry-Univac
Computer, ©]5F
1984+1~19863: Hyundai Electronics America, ¥|=-
1986'1~1988*d: National Semiconductor, ¥]=-
198813~1989': Performance Semiconductor, v|=-
1989+3~19923: Intel, w]=-
1993:3~8A: ANt Ay ARpEsls) w5
<G ok WA A, slelazmeAl, PR,
Heloo]e], 433}l T2, vEY
3 EZ2AA

397



