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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 0.35m 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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gle] =5 ORE A1EE A 3u|E HxE 718
B2 viad) w348 5 ook Hd AZEs

shift_cnta[2:0]

Mask Control Generator 1
-

shift_cnta[5:3]

Sticky bit

a2l 12, 25k ~E7) vk 3R

Copyright (C) 2003 NuriMedia Co., Ltd.

AT IR 53H]|E o|m g 8H|EH 2 A9 6
Mol A137) wksolx| 3 ajebr] 68| Ee] wiaz Al
35 uHEo] AND-ORE Hg3p3 k. HFHo
2, 3§ WE H=E sEEER ezl §. 0|58
§] 3WE 4ZE 7}2ER ¢ojal § H]EE OR
AP #E S H|EE & olvk 7IEe] vt
v A= 53| EQ] vlAzm HRAIS| 2] HQ
e, AlqkE 25k €] A 32 §19] 5u)
B, Aol 6u|ES] mlazm ubAEEwt 9lom Huw
oF 159) sh=dlolz FaF & ek

E 2 o

moo

2. FP-MUL

FP-MUL& A x9} v e F5id dlolE]
o FA, == T Y HRHE FsasA dlole e
FAS FI% Head delee] FA Al
M= A5 7ML 7o) FAle]l Jaghd,
o] FA7= vl 2 3l=dolE ARgE E =5
o4} SIMD-DSP2] MAC f4lg ZH3le= A
Aoz 7l FA719] sl=slels AAsISICh
=3 A)5e] 7Rk #F 2R FP-AUCA A
2]3ES gho 24, FP-MUL & #¢| 3l=sle]
AAS 2R|EA] ko, A AANA sl=de]
nH-g 34 F5% 8%le] =k AH5¢] DSP &
ae]E -5 dely it daElEe BE
A ASEA] 7] wie]l MAC f4l9] Ff=
Qlgk A5 Ak A9 glvka & 4 gk

3. FP-DIV

Bl AARE sl Al
Goldschmidt &v2]&2g A}8sle] A E He i
A o Aol A 6 AlelFelels H Ald
A7ke- ZF= w435 PeAl7)elth Goldschmidt oF
a1ES 3] Slsixe 377 Hedd, B
el sleslelE Fo]7] $ls|l SIMD-DSPo
MAC $4& 2831} SIMD-MAC 412 270
o} 32-bit FAES w Ale]F T 5 7] Wi,
T W] 53{4ql FAe vkE Yo HE& 7
< )+ Goldschmidt karz]Z&e] ol 8o]3jct

28] 13& FP-DIV §ule] F%E nojFch
SIMD-MAC f4& Aejslas 27] AR A
< 23k ROM EHlo|E3} #F =245 $I3F sl4
7] Axe] 2R sjegejuts rHEIck HRE E
23 o) vpedle] s e ot 32
tlh A A Alo]Zox]= ROM Hlo|E-2 ¢joiA
o 2R TR & =Eelkds 11Kbit
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Controls Round Mode

A B
[ |

1 1
Prescale

- State ROM
Machine Table

Exponent
Calc

[1]]

=
=t

Rounding Unit

Exp
adjust

O

32l 13. FP-DIV f4le] 7%

ROM Hlo]Eof|A] 12 BIES] AHURE zh= %7]
TAHE A& UES AR 2HRe} 39
H Alo]E2 Yk AMEE AS wrix] 34 uk
AR sk I oItk 4R Al]Eelr] A
dhe AMES o] TR, SHA Ale]FelA Y
HAE T8l 6HA Afo]Fol ARt 2eds 43
A Floh eiAE Al A o B F4
Hodibe] dasta ghHe] FAlol| 34le]Ee] 48
Hu T ode] A4S I 3 5 gl7] o
el 26Ale]Ee] 4g¥Ick i SIMD-vHE )
olele] ypAlolls 9 Alo]Eo] AQEr) F we
S E eAle] AR SelE e, A oA Ui
Alo] 3=l Ft F WA p4le] ROM Ho|
55 S 5 3 she] FAlube] sl %
FAT ez P ARlEed e FAE
AHgEte] F WA WPeAle] ukE FAlS Az 43
Fozy Al|F £5 U F Jrk ol2d Aloje
WrAlZ1E Alelshs AdedlolmAlddly  S3fse,
2 He] Al A HAZERFS FoRgRows o]
213t SIMD-H % dlo]e]e] a3 753t
== Ak

V. #3 ¥ &4 2y

B =Rl AAZE SIMD-DSP/FPU 12
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Verilog HDLZ ®d& =gick C Zagiog ut
E g #Eejel UCB FPU E|2~E AlS Al831e
2218 71%3)9ich. 74%% SIMD-DSP/FPU HDL
ele AE64000 Foje] HDL mels} ghxjx] wiwg
o] #F9 THFS Fdsck 755 HDL =
92 035um EF A TS 83l A=
# 12 SIMD-DSP 419 3 Zjolc) w4
2 SynopsysellA] Husl wjxd wi2-e £33 57}
Alo]E Foln], QAR HopsatzAdd4e] 9l
Al 73zl 2Ho]E ns w92 YRl Aol Feot
AR 3.0V, b3, 85CE AAsiick ¥
A AR, 7P & e dA-s AFEke A
SIMD-MAC 4122, SIMD-DSP 49| 75%%
2R 81, 2| A7 7H 7] 18.09ns 5 viehdick
% 2% SIMD-FPU {1419] AAelct vz}
A2 3f=de] WA otz A A
2o] Ak vehligicl. FP-DIVS] 3t Az}
oAx 5 <l vpepd 2= ROM Hlo]E2] =
718 A3 sl 7]1E]F ook FP-AUZL
322%% 7 Z WAL 2#]sl3, FP-REG7}
28.0% % thgow & wAg xx|gk). FP-DIV
S 6 Ale|Fe] e Az SIMD WAl 7]
o= E73ta 17 24 AR|E AHxe] 2k 9y
o2 F¥=E9len, FP-MUL $4<S SIMD-MAC

¥ 1. SIMD-DSP 49| 3=}

Area Delay (%)

Decoder 350 4.94ns 0.5
Arithmetic 2,957 15ns 4.3
MAC 51,105 18.09ns | 75.0
Shifter 4,709 8.99ns 6.9
Misc. 5,941 7.46ns 8.7
Memory 3.096 14ns 4.5
Total 68,158 18.09ns 100

¥ 2. SIMD-FPU 49| 34 Az}

Area Delay %
FP-ALU 12,860 8.88ns 32,2
FP-MUL 1,087 18.95ns 27
12,252
FP-DIV (8.181+4.071) 19.27ns | 20.7
Decoder 137 1.73ns 0.3
FP-REG 11.174 3.24ns 28.0
39.928
ol | opgsTaanpyy | 19:2708 | 100
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fA3} FP-AU 39 3-f2 1A Alel=nke x|
sodck 7HE 21 A9z 7Rl 72 FP-DIV
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FP-MUL3} FP-DIVe||4] SIMD-DSP2] MAC %»4
S IR Es sl=de] A4S =A Hefslsich
FP-DIVo|:= Goldschmidt o}we]Z8 #43lo] o
A% dlo]e] vrAleld 6 AlelE, SIMD-TA x|
%**'oﬂﬂ 9 Ape]Zolzl= S AR 2=
L e **Xd WAl71 & Akskeick

Ao¥gt %= HDL® 7818}l 035m %3 Al
FAeR z&*é?& 73}, SIMD-DSP= 68,158 %7}
Alo]E, SIMD-FPU= 39,928 £7} Alo]Ee] WA
S AAF Zloz o=, F 108,086 571 Al
E9] 3luge] WAL = oz wwEgich 3
72| oA AzE FHFAdA 1927nsE, Fo]9
52 oA Fu 50MHzo|lA] # FARE Aem
of| Akxlck

B ol vhe 322 5% vt "asich
&z SIMD-DSP2] MAC filel|l @2 7]5°] A%
Fo], w9 BAlgt AdA} =o] & =9 WA}
2 QA RS 2 ek mebd, SIMD-MAC
el g vl HAH3shs vt Hes, o
2 fUEe] AAAE 438E H-:: o]

- T A=
2 gslcl. SIMD-MAC §vlo] t]$ 3t = 74
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3o He sedelst e 9 AEE 98 5
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