J K I I C I Journal of the Korea Institute of Information and
Communication Engineering

st ™ HEAISHS| =2 X|(J. Korea Inst, Inf, Commun, Eng) Vol, 19, No, 2 : 407~413 Feb, 2015

ol

M M= of|F7]|E 0|2
77| MA|

371 - 22

=
| D Qi AT REAST

[

*

Design of Decimal Floating-Point Adder for High Speed Operation with
Leading Zero Anticipator

Hyoung-Kie Yun * Dai-Tchul Moon”

Department of Information and Communication Engineering, Hoseo University, Asan 336-795, Korea

2 o

H =Bo A AlotH A7 5447 7ML (decimal floating-point adder, DFPA)= A13) A& of|&7](leading
zero anticipator, LZA)E 0]93) 97 A2 T2 S8 2| AAI7S 29 0 24| QAL A 2] S-S gbAl 7] o]
safQ) 22 Ak AR 1K FEAe 719 A 7} 9 A% 8-S A8 a]o] o] Flowrian &
= AHEsHA o H, FHd olli= Quartusll = 4ol A} Cyclone I FPGAE thA} 0 & 278k ich A|Qhe #4253t ¢
g H|olE & o|-§-3t0] 7| Lol A|QHE A HA S Algeo]| e Fal vl F5e 23, LK. Wango] A| kg w4
w) 7] Alokel WAl SR 212 11.2%, 5.9%9] Aol BATE Stk ER 914k He] S a4 9 oA A= 4l 7|
A 7o) 47} g S BIster

ABSTRACT

In this paper, a DFPA(decimal floating-point adder) designed a pipeline structure that uses a LZA(leading zero
anticipator) to reduce critical route to shorten delay to improve the speed of operation processing. The evaluation and
verification of performance of proposed DFPA applied the Flowrian tool with simulation and Cyclone III FPGA was
set as the target on the Quartus II tool for the synthesis. The proposed method compared and verified to proposed the
other method using same input data. As a result, the performance of proposed method is improved 11.2% and 5.9%
more than L.K.Wang's method and etc.. Also, it is confirmed that improvement of operation processing speed and
reduction of the number of delay elements on critical path.
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Fig. 1 Decimal floating-point adder of L.K.Wang
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Fig. 2 Proposed decimal floating-point adder
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3 12 IEEE 754-2008 3£2tol| A Aol A Fa
Aol oyfHasE Uepd Aotk decimal32,
decimal64, decimal1282] #% 27t B|E4= 747} 32,
64, 128 H|Eo]n] E =Foj| A= decimalodE 7|2
5] Q1AkA} AL AASHATHI
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Table. 1 Parameters of decimal floating point

Parameter decimal32 | decimal64 | decimall28
Sign bit 1 1 1
Combination bit 5 5 5
Exponent bits 6 8 12
Significand bits 20 50 110
Precision 7 16 34
Maximum exponent +96 +384 +6144
Minimum exponent -95 -383 -6143
Exponent bias -101 -398 -6176

£ =wolA dE glolH = AR v diA s
29} Zho] LA EIL] 631 H|E=sign H|E, 62 H|EX
B 55 H]E . |5exponent)©] R FoA L 1}
Elfjr] 54 B]|ERE 50 H|E &2 NaN, £ oo T
£ 07} 2E o] 3 TRIE o AgHc sl
(significand) G F-& 447 0]3}2] JH o =EA] 500 E
o] Z17]e] oo} zho

2. 85 Y x4, 7K HEQ 7Y
Table. 2 Composition of sign, exponent and significand bits

Sign Exponent | Exception Significand

63 62 ...... 55 54 ...... 50 49 ........................ 0

2 HME a&a

27188 4 gl

3. o2 ol thet Xig, 7t HIES| TjA
Table. 3 Packet of exponent, significand bits with exception
value

Combination B apoinznt)| Cosihitale: Other
Begins Digit

00xxx 00 0xxx -

01xxx 01 0xxx -

10xxx 10 0xxx -

1100x 00 100x -

1101x 11 100x -

1110x 00 100x -

11110 - - +00
NaN. Sign bit ignored.

1111 ) ) First bit of exponent
field determines if NaN

is signaling.
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scripts runvsimsa —do run

Simulation Time @ 425 ns <- start time
Simulation Time @ 116358 ns <- finish time
# &ldec, Inc. Riviera-PRO version 2009,10.7

(a)
scripts runvsimsa —do run
Simulation Time © 380 ns <- start fime

Simulation Time @ 109360 ng <- finish fime
# &ldec, Inc, Riviera-PRO version 2009.10.7

(b)

M HIZ 015718 088 14 oi AR RS2 TKb| 4

SCripte rumvsimsa —-do run

Simulation Time @ 378 ng «- start time
Simulation Time @ 106564 ns <- finish time
# &ldec, Inc. Riviera-PRO wersion 2009.10.7

()

script® runvsima —do run

Zimulation Time @ 354 ns =- start time
Simulation Time @ 103382 ns <- finish time
# Aldec, Inc. Riviera-PRO version 2009.10.7
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L.K.Wango| m|otst gAlof| CHEt A3 i:L (b) Reference
[8]0] HIQHGH HAlo) CHEH AFRIE 27 (C) Reference [6]0] |
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Fig. 6 Comparison of operation processing time for
proposed method and existing methods (a) Script log for
proposed method of L.K.Wang (b) Script log for proposed
method of Reference [7] (c) Script log for proposed method
of Reference [5] (d) Script log for proposed method in this

paper
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I 4. BHE 22| CjdiolA 0IEE
Table. 4 Utilization of the synthesized logic device

Logic Utilization Used | Available | Utilization
Number of Slices 8837 33280 26%
Number of Slice Flip Flops| 5035 66560 7%
Number of 4 input LUTs 16868 66560 25%
Number of bonded IOBs 206 633 32%
Number of MULT18X18s 14 104 13%
Number of GCLKs 1 8 12%

3 5 39 594 HojF= vie} o] 50071, 1000
7, 200071 9] FL3 W HlolHE d=ste] A& o]
A AT Aol o Zhzte] Ak ARME Wl A
IS HER ATHS,6,8].

E 5. ME 40| TOE AN X2| AlZt

Table. 5 Comparison of operation processing time as the
number of samples

s L.K.Wang’s | Reference | Reference | Proposed
method [8] [6] method
500 29408 ns 27750 ns 26641 ns 25846ns
1000 58392 ns 55120 ns 53282 ns 51691 ns
2000 116358 ns | 109860 ns | 106564 ns | 103382 ns
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