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Fig. 10 Control signal generator.
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Fig. 20 Delay time of conventional divider.
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Table 10 Computation rules for first step.

(a)Addition (b)Subtraction
aj; | by | st; | pml; a; | b; | dt; | pmly
1 2 0 1 2 0
1 0 1 1 1 0 1 1
1 0 0 1 0 0
1 1 1 1 1 1
0 0 0 0 0 0 0 0
1 1 1 1 1 1
1 0 0 1 0 0
1 0 1 1 1 0 1 1
1 2 0 1 2 0
a;41 byt nn; aj41 b4 ns
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Fig. 30 Structure of proposed adder/subtractor.
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Table 20 Computation rules for second step.

(a)Addition(CS = 100) (b)Subtraction(C'S = 001)
d

st; | nnj,nnb; |c; | s t; | ns;,nsb; | c; | sy
2 110 2 — 110
1 nnb;=1 | 1 |1 1 nsb;=1 | 0 | 1
nn;j=1 | 0|1 ns;=1 | 1|1

— 0|0 0 — 0|0

1 nnbj=1 | 0 | 1 1 | nsbj=1 | 1|1
nn;=1 1|1 ns; =1 011

2 — 110 2 — 110

Table 30 Computation rules for third step.
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Fig. 50 Structure of integer part in adder/subtractor.

000000000050 00000MIOOOO
goboooboooboooooobobooboo
O000O05b) 000000000000 oo
oooonroooooooooboooboooD

44 IIPOOOO0O

ooooooboooonroooooooobo
gooooooooobobbbbooonooo

r_q DDDDDDDDDDDD{rzlro_lr'I_'l}
co D5DHDDDDDDDDDD{C§CS’}

ssg: OH0NID0O00O0DODODOODOOOOODO

sqo: O501I000000010100000
c1 e DDDDDDDDDDD{C;CT}

cz;: ;0000000

zo: 0000000025232}

nroogoob,0b0Db000000D00000D
gdodoooooooooobbbbbobooooo

czg = ca—i—cg' (26)

czy = cf +ef (27)

UdoooiobbbO0b000,0b0000000
godooooo

— - 0 -
Zq = T_q1:CZy -T_q{ Cy

'7“0_1 +CZp - 88y - Sag - CZy - 7“0_1 - CZp - SaAp - Cl_

“r_1 889 8Gg - €21 - T_| - 5ag -]

“cq - Sag - ¢ (28)

sag - ¢y -sag-cf - sag -z (29)

Fig. 60 Structure of 111" cell.

cezg oYy el

Ty CZo - 850 - Sag - Cczy - 7“0_1 - CZp - Sap - Cil—

~r"_'1 -850 - Sag - ¢z ~r"_'1 -sdyg - ci"

et -zag - ef (30)

oooooooooonroboooboosob 0D
ooooonroooboooobDoooDsA
gdoolnmuooooooooooboooon

5. ouoood

gogooobobooboobobbobbbobboon
g7oboob0o0o0bobOooooboobobooog
OXOoooyoooQUooDsooooooDoo

ooooQbooooobooooDbOooono
gooooooboosoobobooooobOoRbDO
oooobDoob0ooOO0oOoboooorOODO
gooooooooobbbobooood

51 0000000o0bo0boo0ogo

0000000000200000000000
00000D000000D000000

O00DO0O0OROODDOOO0DOOO8ROODOOD0
00000000000000200000000
010200000000002000000090
000QOO000D1020000000000
0000010000

-6 —



Sign

I Cell

o —C
e = L
I T Cell :

-t
5%

(a) RCell (b) R'Cell
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Fig. 90 Structure of proposed R and R’ cell.
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Table 40 VLSI evaluation of each divider.

(a) Power. (mW/MHz)

(b) Area. (mm?)

Digit | Conventional | Proposed Digit | Conventional | Proposed
width divider divider width divider divider
16 7.93 12.88 16 1.42 2.20
32 31.66 50.21 32 5.63 8.63
64 125.91 198.16 64 22.37 34.20
128 495.46 787.34 128 88.24 136.27
256 1973.45 3142.38 256 351.25 544.47
(c) Gates. (gates) (d) Delay time. (ns)

Digit | Conventional | Proposed Digit | Conventional | Proposed Ratio
width divider divider width divider divider of speed
16 11474 19115 16 437 198 2.21
32 45459 74930 32 882 396 2.23
64 180632 296417 64 1779 788 2.26
128 711401 1180657 128 3585 1578 2.27
256 2831594 4716796 256 7177 3169 2.26
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