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Abstract In digital signal processing, radixes other than two are often used for high-speed computation. In the computation for finance,
decimal numbers are used instead of binary numbers. In such cases, radix converters are necessary. This paper considers design methods
for binary to g-nary converters. It introduces a new design technique based on weighted-sum (WS) functions. We compute a WS function
for each digit by an LUT cascade and a binary adder, then add adjacent digits with g-nary adders. A 16-bit binary to decimal converter is

designed to show the method.
Key words Radix converter, Multiple valued logic, LUT cascades.
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Xo+2(X1 +X5+Xg+X13)+4(Xo+Xe+X10+X14)+6(Xa+Xg+X12) +8(X3+X7+X11+X15)

X1 X5 X9 Xi3 Xp o Xg o X
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rr o rE o, b T T T T amees
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[0:3] [0,6] [0,12] [0,15] [0,25] 029 1037 |,
Xy X9 X7 X10 X5 Xyg Xg Xg X15  XpaX12Xi3
0 4
R N B A = R I
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[0,6] [0,13] o30]  [os6] |,
X7 X13Xg X14 X9 X5
[T, T 5y,
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X10X11 X15X12X14 X13
ST, .,
| 128 192
[015]  [0,:23]
X14X15
4
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00430 0000004100 41)-@50000,LUTO
0000000.00,0000BCDOODOOOO0.O47
016020 1000000000.000000 5,324000,
400 10000000000.00,024000000000
000000,8,216000000,500 BCDOOOODOOO
ooo. (0oD)



4.2 wSOOOOOOooOooooo
000430 wSOOO,000000 200 wSOOOOoooO
gooooo:
n—1
WS(@) =Y wiz; = aWSa(&) + WSs(@), @.7

=0

000 WSA(E) = Y17y asws, WSB(T) = Y1y bizi,a 00
0.0«@47H0 wsS@UoooUuoooo,«0 0oooooo.
a00,1<a< Y w2 000000000000000.
0000 a=1,XaNnXp=o, XaUXp=X0O0O0O0DOOO
oooooooo.

00000000 LUTOOoDoOoOoooooooooooo
O00.LyTooooooooboooooboboooo.20 100
Jodoo LTooobOoOD BChbooooooooooao,
0000 LUTO BCDOOOOOOOOoOOoOooooooo.o
00,0000 LUTO,000000000D0000.000A0,
0000 LuTODOOoOoOoODOOoOoO LytTooobooo 2000
goooooooooood.

20000020000000000,000000000A0

o00oo00ooooooooo.ooo,200000000
dooooooboboooooooooooo.
000bOO00D 420 (OODODOOOOOO2000)

010 Xa« ¢; X «— ¢, IN — {wo,wr,ws, ..., wWn—1};
020 IfIN = ¢ then goto step (7);

030 w, 000 INOOODOOOOOOO;

040 IN «— IN —{w;};

050 If(|XA|§|XB|),thenXA<—XA+{JZ1'},CISGXB<—
X+ {x:};

060 step(2)0;

070 00 X0 XpO,00000000000.
00440 D420 LUTODOOODODODOOODOOOOOOO
00042 000.000000 1,344000000000
o0.00,4000200000,100000A0.

00450 DOD0OO0ODO 4200 47000000 480

lébindec 00 00O0O.O000DODODO 3,78 000000O,30
0200000400 BCODOOOOOOOOODOO.(ODOO)
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5. 0 0O O
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00d,p=2¢=10,00020 1000000000000
00000.000,04100000000 200,000
000 10’0 J00000000,000000000000
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0odo,¢0O0000000000.

ogd
gooo,0bo,0b00b0oobooboooo,gooooo
dodoboooboooboooouooooo,oobooood
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