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Abstract

Nowadays ARM7 core is used in many fields
such as PDA systems because of the low power
and low cost. It is a general-purpose processor,
designed for both efficient digital signal processing
and controller operations. But the advent of the
wireless communication creates a need for high
computational performance for signal processing.
And then This paper has been designed a
floating-point multiplier compatible to IEEE-754
single precision format for ARM7TDMI performance
improvement..
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2.1 IEEE754-1985 Floating Point 73

IEEE 754-19857%#<& =AA  single precision®
double precision2Z & & Jvh. AA H+E BRI
371 s sign bit s=0,1, e= %9 AFolx,
significant F& %9 A%z Y, oo AF
Ms,e, p=(—1)°-2°-f s} Zeo] BEY + jloy,
olo] uw& IEEE754-918591A4 Aol¥ 7FAL ot =
F13 2o

¥ 1 IEEE754-1985 3 A9

Single Double
Parameter | Normal | Extend | Normal | Extend
Bit number
24 >32 53 >64
of f
>+1638
Emax +127 [ =+1023 1 +1023 3
<-1638
Exin -126 | <-1022 [ -1022 5
Exponent bit] +127 - +1023 -
E
xponent ) g >11 11 >15
width
Format
. 32 =43 64 =79
width

(1) single precision

1 8

Lsl e |

msb Isb msb Isb  eeeees order

< [ 83
g
o,
=3

- e=255 & f+0, then N is NaN(Not a Numbe
-r) regardless of §

-If e=255 & f=0, then N=(-1)° o

‘I 0<e<255, then N=(=1)*-2"%.(1-f)

‘I e=0 and f+0, N=(=1)*-2"%.(0-f)

denormilized number

-If e=0& f=0, N=(—=1)°*-0 = zero

1R

(2) double precision

1 11 52 eeeens width
[' s ! e I /]
msb Isb msb Ish  eceees order

-If e=2047 & f+0, then N is NaN(Not a Numb

-er) regardless of §

-If e=2047 & f=0, then N=(—1)°- o0

-If 0<e<2047, then N=(—1)*-2°""%.(1 -
)

“If e=0 and f#0, N=(—-1°-2"%.(0-f)
= denormilized number

‘If e=0& f=0, N=(—=1)"-0 = zero

(3) Round to Nearest
AXE e AU AW 2HE FE REHF £
Aste Wis gain, o Af AHT el 2R
i, LSB7} “07c] He & AH3EE FA3s] o
om, 25=(2-27%)9 A& Rz W glol
2 AA & 434 a3l
- Case 1. below half : G=0, (R or S) =1
1.11110 00001 01001 00001 00 1 GRS
+ 0
1.11110 00001 01001 00001 00{ 1

- Case 2. above half : G=1, R or ) = 1
1.11110 00001 01001 00001 00i 1 GRS
+ 1
1.11110 00001 01001 00001 01i O

- Case 3. exactly half with LSB = 1,G=1.R=S=0
1.11110 00001 01001 00001 Isbi{ GRS

+ 100

1.11110 00001 01001 00001 11} O

- Case 4. exactly half with LSB = 0, G=1, R=5=0
111110 00001 01001 00001 01 0 GRS
+ 0
111110 00001 01001 00001 OL{ 0

(4) Directed Round

Rounding®] ¥ tt& #wd o2 Direct Round¥ 4l
gled o wHe GRS#O EF zerod A,
Rounding 3€ AdH A8yt dgxe=
+oof/—0co/ 09 & RES 3= WPz A
s #e A £ vk AHol el

- Case 1. Toward 0
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1.11110 00001 01001 00001 00; 1 GRS
+ 0
1.11110 00001 01001 00001 00; 1

- Case 2. Toward +
1.11110 00001 01001 00001 00: 1 GRS

+ 1
1.11110 00001 01001 00001 O1: O

- Case 3. Toward — o
1.11110 00001 01001 00001 00; 1 GRS
+ 0
111110 00001 01001 00001 00§ 1

2.2 Floating Point 4719 &

(1) &4 Booth &1 ZF
Booth 213 &L 9449 “1” =& “0"Y
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Z= X N-1 Y N-1 22N 2+ :2;) ;Zoxiyjzﬁ‘)

82 Floating-Point &0iAt

712] HA|

2

iv) #EF 44 2 7}

(2) Multi-bit Recoding &2 Z(MRA)
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Y- Qkel{0,2Y, 2V, +3Y, - - -, +2¥2p)
e Zol el 4 gloemz M-bitgeEle 2353
7b 7bsE Hla old wel REF £7H N/(M-1)
2 Zade 292 7HE F UA g 9714, 4bit
A% g MRAM=4)E «& 4 tgx go] &
LELELY

Na=1 5
X= go (—Ax3ps2t 223041 T 236+ X3y ) * 2

N/3-1
Z=X+Y= g‘,o Y- QR - 2%

-2 . ; . .
- 2%y o Ny gx,v_,yjz”‘”'+ 2}0 x;yno1 2V EEAI, 43X, -3X9 2 multiple 44€ 98 @

714, XE o5 Zo| vlio] EHs&A,
-2
X =—xN_12N—l+ %‘t‘xﬂ'
Na=1 =
= go (=24 + 2+ x 20—y ) - 2%

gt o] USSR, ol o g3t AA F Z: o
ot o] mHETE

NZ-=-1
Z=X-Y= g Y- QB - 2%

@} 2}A, multipier®] BIEE o]&3] 3bitgdz A
g 5 A He 5L MAA %‘4 olgA Fo=
A WA BEFY 8 N22 29 + Jd+= 538 7
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WAl 4L285E 9FE 7HAA 4. o8E 3
Booth ¢12&E «AE Ay g o]
Ebd 5 Qi
) €4 X9 LSB 2% 0% 7t (x_1=0)
i) 4 X9 ¥ E 47} E4e]d, MSBE 1-bit 8%
i) x ;91455 3-bit¥ Booth recoding

zo ZRT9 27t "asA HE EAAe]l 9l
o £ dFdAe MRAY & AA REF 45
ZFAT FAl dxef 7HIvIel abvlel ol s dirE
2 FEFY A aRH HF MG E AL
o248 T dAlol 715 3E floating-point FA71 &

BA A

(3) ¥2F 47 2 AX FAr F=

FA71Y BEFE AdEeE #FAL Carry Save
Adder Tree® A}43le Carryd] ASE Fadilen,
CLA(Carry Look Ahead)7ZE& CSA(Carry Select
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