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A Circuit to Separate and to Connect the Exponent
Part and the Mantissa Part for URR Floating Point
Arithmetic and its Application to a URR Processor

Mrtsuo Oovamat and Hozumr Hamapat:*

To overcome overflows and underflows in computation, several new floating-point
arithmetics have been proposed. But in these new arithmetics, a boundary between the
exponent part and the mantissa part moves according to the exponent value and data
formats are usually more complicated. So, fast separation and connection of the exponent
and the mantissa is a key technology to achieve fast computation of these new arithmetics.
In this paper, a circuit scheme to separate and connect the exponent and the mantissa
for URR floating-point arithmetic based on double exponential cut is presented. To
separate the exponent from the mantissa, this circuit scheme firstly detects the boundary
and the position is encoded to a short code. Then barrel shifters, logical operation
circuits, and bit pattern generators controlled by the code separate the exponent and the
mantissa from URR. To form URR from the exponent and the mantissa, a number of
bits of the exponent is counted and encoded to a short code. The boundary can be settled
by this code, and using the same circuits controlled by the code, the exponent part and
the mantissa part are generated and combined into URR. To achieve fast execution,
these processes are executed by the combination logic circuits in bit paralell manner and
meet to pipelined architectures. We applied this circuit scheme to an experimental 64 bits
URR processor and verified its realization. Its performance was also evaluated.
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Fig. 6 A circuit for fast separation of the
exponent and the mantissa from URR.
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Fig. 11 Block diagram of a 64 bit URR processor.
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Table 3 Execution times of major instructions of a 64 bit URR
processor and times required for separating the exponent

A & T and the mantiss from URR and generating URR from the
t and the mantissa.
Jﬂ_tbciﬂif\f:}‘é&{}iﬁ@%ﬁﬁ}%ﬁﬁ exponent an e mantissa.
TEEE, EEREAERDOESRM & HZ & & S EITI ﬁifl‘f_ﬁgl?z?ﬁ
HAmERET S, URR oty ¥ me i
N— K2 TORECERL, HiEE  [ADD(A) Rd+Rs > Rd 6.2 us (31) 3.8 us (19)
-7z S U B (Subtruct) Rd—Rs > Rd | 6.2us(31) 3.8 us (19)
51 URR FREvyY¥D7—FF |MLT Muliply) RdXRs > Rd | 18.4 us (92) 3.8 us(19)
TF % D | V (Divide) Rd+Rs>Rd | 18.8 us (94) 3.8 us(19)
Bl 11 ic URR 7o &5 7 OMRE MLT?2 i RsX2 > 3 19 2 13
AT, BfEL7 URR 70 % 5 Jid, DIV2 E:\)/l‘u"t;plz bif) R:' 2 ;:: 3'2#319; 2.2/‘2 Em;
. ivide -~ ~ Bu B u
64 £ v } URR 0 A 5 5 2 MANUMt'z g
antissa -+
By bS5 LIRS, TEROE v b a 3.0 us (15) 1.2 us (6)
274274 7a07aey P ZHOT  |REM (Remaindey  Rd+Rs ng 16.4 s (82) 3.8us(19)
S SN (#3%)
, O
UR} zﬁﬁccﬁfﬁm **?ﬁﬁﬁ@ﬁ%% S C A L (Scale) RdX2"->Rd 4.6 us (23) 26us (13)
#HIt, EEEBETOIIDIC, By
boeg—yzya—g, By b= | o005 (Seale Shor) RdX2">Rd | 5645(28) | 26us(13)
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ARTEFHELTHILI. COH 1oy p Compare) Rd—Rs, setCC | 1.0 us (5) 0 (RET)
TEy bxva—53, EHEEOB N E G (Negative move) —Rs »Rd | 04us(2 0 (PHET)

BB S BRI THA, wE
wEIz ALU Tff\, w42 u7o
75 s & H K6, 510 DEER

x1)

Hy AR YA 7 1D 81 7)013200ns.

i2) Rd:destination register X% DA%, Rs : source register DA%,
n: 83, CC:condition code
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