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Fig.1 The conventional output format of the
complex arithmetic unit.

- (EH+FG)

weights

Re[(A-Bj)(C+D))]
+ j Im[(E+Fj)(G+Hj)]

(AC+BD)
weights  8j

0000

02 0000000
Fig.2 The proposed complex number

= (EH+FG)

representation.

goooooooooooooboooooobboo
pobob40000000C0C0O0O0O0O0O0O0GCCOO
oooooooogoooo

M
y(n) = hiz(n—1i) (6)
=0

pobooboooobob4000000000G0COO
gooooad

y@):{%xm%Hnﬂn—D}+”.
+{MPNWPJW+U+hMan—Mﬁ

= {hoa(n) ~ Hztn—1)} + -
+{MPNWPJW+U+hMan—Mﬁ
(M)

000000000 A, 0000000000000
(n0000000000000000000000
0000000000000000000000000
0000000000000

010 ho+3j(—H1) O x(n) +52(1)0 ha + jhs O



000ooooooooooooooooooooood

2(3)+j2(2) 0000 40000000000000
0000000 0000000 0000

020 0000~ 000000000

030 m+r 000000
0ooo0ooo0o00oo0oon

010 ho+3j(—H1) O x(n) +52(1)0 he + jhs O
2(3) +j2(2) 0000 40000000000000
0000000 0000000 0000

020 m+r 000000

00000000400000000000000
0000mO0r, 00000000000000 ALU
00000000000000000000000
000000000000000000200000
000000000000 10000000000
00 1000000000000000000000
0000000000000000000000 20
000000000000 000000000000
000000 ALUOOOO0OO0O0O0000

000000000200000000000000
00000000000000 {1,0,1} 000000
000000000 {1,0,1} 00000 {01,00,10}
000000000000000000mO00000
000000MO000000 pO00OODOOD
0000000 20008000002000000
0000200000000000 160000000
00000 1020000000000400000
00000000000 320000000

4. DOOOODO

goooooooooooooobocooooooon
000000o00oo0o0ooooooooo 250 RCNS
0000000000 RCNSOOOOOOOOOO
gboobooobooobooobooboooboobooon
0000000000000000 BoothOOOOO
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
oooo0o00o00ooOoO0O0O00bcOoO0O00O0On0 Booth
gooooooooooooooooooooooa
gooooooooooooobooooooboobod
000000000000 BoothOOOOOOOOO
gooooooooooooobooooooboobod
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
gboooooo

4.1 O0O00OO0OO0O0OO0COO
ooooOooOoooOooo/ooooo 10000
gooood

z = (a+bj) x (c+ dj) (8)

0000000000a,b,e,de {1,0,1} 0000
000000000000000000000

z=(a+bj) xc+ (a+bj) x jd (9)

000o0ooo0 (9YoOoooOoUooOOoUDOO ac
0000000000 z00000000Q000
Ogoobd e cODOOODODODOOOOOO
00 ac0 cO00OO0OODOODODOOO {a,0,a} 00O
goboooooooooboofdeO 2000000
(am,ap) D00000a0 e O mOO0OO0 pOOO
goooooooooooooooooooboobood
ooooOO0O keOOOODOOODOOOOODOOODOOO
000000000 ecObec 00000 cOOODOOOO
00000000 (am,ap)d (bm,by) 0000000
gooobooobooobooobboobo 1oob0oo 1
00c0 1000 (emep=01)0000 ac 0000
000 {ama,} 00000000000 beODOOO
000 {tmbp} 000000DOOO0OOOODOOOO
OO0cO 0000 (emep=00) O0acdbe OO 00 ¢
0 1 (cmep,=10) 0000 Dacdbe 000O000DO
o0o0/000pU0000mO0O0O0O0OOOOO
O00oooooooooooooooood(am,ap)d
(bm,bp) 000000 e,Uc, OOODOOODODOODO
O AND-OROOOOOOOOODO 30000000
oogo

0000 (9)00000000000000 (9)0
0000000000000 adO z0000000
bdO 2 O00OOODODOOOODOODOOOOOOO
ooobO0 40000000 ecObOOOOOCOCODOO
00000000000 edObd 000 400000
0000000000 (amap)d (bmby) 000000
gboooooooobooono 2000001000

01 00000001
Table 1 Partial product generation I ((a 4 bj) X ¢).
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Fig.3 The circuit for the PPG I.
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Table 2 Partial product generation II ((a+bj) x dj).
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Fig.4 The circuit for the PPG II.
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Fig.5 Partial Product Generator for the proposed shift-based algorithm.
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Fig.6 The proposed complex multipier with Partial Product Selectors.

A: :
a-multiplicand: a7 as as a4 asaza ao < acasdzao B-multiplier: bz be bs ba bab2 b1 bo < VC be b bz bo
jB:ar asasar jD: b7 bs ba b1
: H:d
y-multiplicand: c¢7 ce cs ca cacz2 c1 Co < _E Cocacaco 3-multiplier: d7 de ds da ds d2d1 do < ) o de dzdo
jG:crecscact jl: d7 dsdads

b3 b1 a6 ~ a0 b7 b5 b0 b2 a7 ~ at b4 b6 (complex mode)
b0 b2 a6 ~ a0 b4 b6 b3 b1 a7 ~ al b7 b5 c0 c2 dé ~ do c4 c6 c3ct d7 ~ dt C7 c5 (4-op. mode)
[ e I -l

P B | O | Y e N | R |
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9 Redundant
Binary Adder

Real Part Output Imag. Part Output

9 Redundant
Binary Adder

07 DOOOOOOODOOD
Fig.7 The proposed complex multiplier with shift-based Partial Product
Generators.
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B: Multiplier  for Re[product] &: Multiplier  for Im[product]
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Fig.8 Calcuration mode control.
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Fig.9 Redundant Binary Adder.
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Table 4 A comparison.

logic path | circuit size | 4AOP-RMA
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shift-based 24 2690 O
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