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The Integer Number Divider Using Improved Reciprocal Algorithm
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ABSTRACT

With the development of semiconductor integrated technology and with the increasing use of multimedia functions in computer, more
functions have been implemented as hardware. Nowadays, most microprocessors beyond 32 bits generally implement an integer multiplier as
hardware. However, as for a divider, only specific microprocessor implements traditional SRT algorithm as hardware due to complexity of
implementation and solw speed.

This paper suggested an algorithm that uses a multiplier, ‘w bit x w bit = 2w bit’, to process % integer division. That is, the reciprocal
number D is first calculated, and then multiply dividend N to process integer division. In this paper, when the divisor D is
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, which satisfies ‘0.dx1.g=1+¢. e <2 ", is defined as over

reciprocal number and then an algonthm for over reciprocal number is suggested. This algorithm multiplies over reciprocal number
*1.gx 27" by dividend /Vto process -~ mteger division. The algorithm sugested in this paper doesn’t require additional revision, because it

can calculate correct reciprocal number

In addition, this algorithm uses only multiplier, so additional hardware for division is not required to implement microprocessor. Also, it
shows faster speed than the conventional SRT algorithm and performs operation by word unit, accordingly it is more suitable to make
compiler than the existing division algorithm. In conclusion, results from this study could be used widely for implementation SOC(System on
Chip) and etc. which has been restricted to microprocessor and size of the hardware.
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Table 1. State machine flow of 64 bit Integer
Number Divider

; N(64 bit) / D(64 bit) ==> Q(64 bit) integer divide

; LOG : 6 bit register

i N,D,Q, K X, G: 64 bit register

; mulhu(A, B) : A(64 bit) x B(64 bit) multiplier, result is MSB 64 bit
; 256x9 Table

state-0 : W -— (Leading zeroof D) | ==>L0OG;
Left justify D ==
If (msb-1 to O bit of K are all '0”)
then { N >>LOG ==>Q; exit; }
Left justify 256%9_TABLE(K) ==
state-1 : ~mulhu(G, K) ==> X ;
state-2 : mulhu(G, X) << 1 ==>G
state-3 : ~mulhu(G, K) ==>X;
state-4 : muthu(G, X) << 1==>X,
If (msb of X is 0) then ~X << 1 ==>G
else X << 1==>G;
state-5 : mulhu(G, K) ==> X ;
state-6 : K + X ==>X;
state-7 : If (rasb of X is 1) then (G << 1) X ==>X;
else G—X==>X;
mulhu(G, X) ==>G;
state-8: X —G==>G;
state-9 : muthu(G, K) ==>X;
G—K==>G;
state-10: G —X ==>G;
state-11 : mulhu(G, N) ==> X ;
state-12: (N — X) >> 1 ==>G
state-13 : (X + G) >>LOG ==>Q
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Table 2. A part of state machine flow of the
modified 64 bit Integer Number Divider

state-9 : mulhu(G, K) ==>X;
state-10: X + K ==>X;
state-11 : If (X = 0)
then { mulhu(G, N) ==> X ;
goto state-12 ; }
else {G-X==>G;
goto state-9 ; }
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