
















































Max. Number of CF Digits

4 bits8 bits

Number of Bits per Binary Value
Number of Bits per CF Digit

CUT2
CUT1



VALUE

































Fraction
Continued 

Simple

Fraction
Continued 

Simple
a

b

c

d

state registers

cx+d
ax+b

x i oiIE

x i

~

Bilinear Arithmetic Unit





a  b
c  d

a    b
c    d

i i

ii

i+1

i+1

i+1

xi oi

i+1







MFT MFT
-1

a

b

c

d

state registers

cx+d
ax+b

x i oiIE

x i

~

Bilinear Arithmetic Unit

x
bin bin

o





C

A
S

C

A
S

C
P
A

C

A
S

C
O
N
V

C
P
A

C

A
S

C

A
S

C

A
S

C

A
S

D

DIGIT OUT
SRT

Table

Optimal SRT-Table(Radix-2)=3-input-gate

(a) MFT-based Bilinear Radix-2 Unit      (b) SRT-Table-based Radix-2 Divider

&
a i+1 DIGIT OUT

d i+1

ci+1







–24

–22

–20

–18

–16

1 1.2 1.4 1.6 1.8 2Divisor d

log2(error) Division 1/d

0

0.2

0.4

0.6

0.8

–24 –22 –20 –18 –16
log2(error)

Histogram of Errors





C

A
S

C

A
S

C
P
A

C
P
A

C
P
A

C

A
S

C
O
N
V

&
D

DIGIT OUT
DIGIT OUT

SRT
Table

Optimal SRT-Table(Radix-2)=3-input-gate

(a) MFT-based Radix-2 Divider (b) SRT-Table-based Radix-2 Divider

d i+1

d

s i

i

d

d

i

i

d i

d i-1









C

A
S

C
P
A

C

A
S

C

A
S

C
P
A

C

A
S

C

A
S

C

A
S

d i

d i-1
T2

T1

s
i-1

p
i

X

Y

d

i
p

p
i+1

s
i

p

i

i

p
i+1

d
i+1

 s i

i-1

M

MM

i
s















MFT
-1

a

b

c

d

state registers

cx+d
ax+b

x i oiIE

x i

~

Bilinear Arithmetic Unit
Binary

MFT

[1/x,-3/x,5/x,-7/x,...]

=tan(x)

o
bin









–34

–32

–30

–28

–26

–24

–22

–20

–18

–16

–14

–12

–10

0 0.2 0.4 0.6 0.8 1
Argument X

log2(error) Arctan(X)

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

–36 –34 –32 –30 –28 –26 –24 –22 –20 –18 –16 –14 –12 –10 –8
log2(error)

Histogram of Errors



–38
–36
–34
–32
–30
–28
–26
–24
–22
–20
–18
–16
–14
–12
–10

–8
–6
–4
–2

0 0.1 0.2 0.3 0.4 0.5Argument X

log2(error) Arcsin(X)/sqrt

0

0.02

0.04

0.06

0.08

–40 –30 –20 –10
log2(error)

Histogram of Errors



–22

–20

–18

–16

–14

20 40 60 80 100
Argument X

log2(error) Gamma(0.5,X)

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

–22 –20 –18 –16 –14 –12
log2(error)

Histogram of Errors

































ERROR
























