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Table 1

tion without carry propagation.

Computation rules for first step in addi-
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Table 2 Computation rules for first step in sub-

traction without borrow propagation.
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Structure of redundant binary adder-subtractor using conventional subtraction method.
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Fig. 2 Structure of each I cell representing each digit by hybrid 2 bits / 3 bits.
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Table 3 Computation rules for first step in addi-
tion used in conventional square rooting circuit.

{a) ci, s
ai, b | tigs | ci | s (b} &
1 1 0 ol o d;
D 0 1 01 i o 1
1 o 0 0Jo 11 1 1
0 1 1 1|1 & o1 o0 o
1 1] 0 1}0 1{1 o0 0
1 1 1 1 1
ct = a,‘-*ibj'-CS"'-b;-C.S"
pli - pnny - p2; - mns; (17)
87 = o] &b +prn; + mns; (18)
St = ol o0 + mnn; ¥ prs; (19)

4. WRORAREXRBMEH VB
i

CHRTITIENR2ERRH Y VB TPROBE
ENREIRTVEY), TR, REEEPE0s
REVPLEBEATATY Lo AWTEELE
TRoTVAE, RETIE, RMCEROBERT
AW NEENMBRER OB c2WTHl~2. X%
W, BETHNITYZX L 2WTHR, §igi2, 4
DTNITY) AL ETVWIERHEROEBRIZ DV
i

4.1 HEXORFBTHVAETTE2EINK
W

HROFRHETHWALELEME 2 T, Am
MEBTHCEMEREL Ag2o0R 7y 7% A
WLV, A7y FITEE T Ll BB & o
MMz KO 2 EHA R L2, 208 E[%
FIRT. COFERUOENE FEL, 245, =
ai+b -2+t ORBRLTMET S L9 ik
BbOTH5B,

F3)DFTERAER THL 2 X 512, HHMH
EiFeid{0,1}, 2L T, Bl 12 {1, 0} L Fn ¥
M2oDERLPPL W b a, Lo,
CORPHEN AV TMERYEET 21548, o
BIUsRIEy PO+ HRETELZZ b2 S,
Wiz, CORESR BV MER TR, -
Foz7TEYHZ 2248, UL, &

......................................

z i Z i
) 1T cell.

Fig. 5
Structure of redundant binary adder-subtractor

used in conventional square rooting circuit.
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Fig. 6 Structure of square rooting circuit using

redundant binary representation.
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Fig. 7 Structure of each cell used in conventional square rooting circuit.

Table 4 Computation rule for Q cell of conven-
tional square rooting circuit.
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TFRAPTLLESICTET L Ly ¥ HBNE
EENRAE. LL, #0027 FOETHERD
W MBCERT A2 EERRE L BEERMFE
Dovicn, HRIRTHERETEIRINEESRD
EE T LW, 22T, bbbzl
YOBRTINELIIETEE, ZOIEL DO
FROICAET. ToOETRThbHrI LI, ThiE
TONEZTHWT AR VORBRE L <2 L,
HHLTIFOENE T ZABREOAR, B&
U, 2z BT r20 L) reET 2HHES
PRMEATHwE I bt ZoILNMOHE
BREYHAWRZILILY, MBEATI TG
FhhnwhrofEl It LoEE L EEEZFS o
EHTBEE LD, Ld-T, ANBEROEE

-8 -




-0 -
qiqfqt' rJrJriJ
q; Ri : in
| 1 f?ﬁ
g%~ 5 —q
r" . ! 1l| 1% r---r
i M
,4} : > | W ‘r+'l
o 1 Cell | A
7,7 R
_] IT
[ I —p
F . : i+l
o ed 38 Ly oy
' Muodified :
T Cell

{a) R cell.

\']_]-ﬂ ﬂ—l ] 72
g e
0
4 qi
Squarc | q+.
Root B
Generator T
YYYyY A M r
Table : [Ys
£y
1 l* b g+
3

I Cell

g PP e 5

- L1l (= -~ [+] dee
rﬂrOrD rlrlrl

(b} Q cell.

Fig. 10 Structure of each cell used in proposed square rooting circuit.
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Table 5 Computation rule for Q cell of proposed

square rooting circuit.
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Table 6 VLSI evaluation of redundant binary square rooting circuits.

{a) Power. (mW/MHz)

(b) Area. {mm?)

Conventional | Proposed Conventional | Proposed
Digit square . square Digit square square
width rooting rooting width rooting rooting
circuit circuit circuit circut
4 0.11 0.10 4 0.02 0.02
8 0.51 0.77 ] .10 0.14
16 1.96 4.01 16 0.40 .69
32 7.83 17.33 32 1.56 3.02
(c) Gates. (gates) (d) Delay time. (ns)
Conventional | Proposed Conventional | Proposed
Digit square square Digit SUATE square Ratio
width rooting rooting width rooting rooting of speed
circuit circuit circuit circuit
4 181 161 4 44 28 1.71
8 839 1238 8 141 86 1.65
16 3233 6152 16 331 207 1.60
32 12535 26607 32 723 447 162
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