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1.1 mEE=

BHMBEMOFREREICED, EFiERCHETE FREREZBICDRD 5 - 5fF
- AHBETHL PR ONS. 2t b bICHEMEENLENZ b s 53,
FARTHOVBEEDZVIFZEEBHABENIKRELRD, N"—=FY 273X rOEMo—HK
5. Lehio THMEFERE 2 EHE TR T2 eP2RDON—FY 2 7axX o
HIICER T 2D EZX 5. Z 2 THBBENEEE (Distributed Arithmetic %, X
B DA ) ZHWS Z e TRAEFOEBZHIRL, AHERKEZHTT2I2HNL
L7 [1]-[4]. DA L& 3RER L UTHMER DT Z 2 72912 LMS(Least Mean Square)
WIH 7 4 VREZHRETT 2R EIWCHEME, KRENEZEIT 57D 1IfibNd [5]-[14].

1.2 ®HERNBD

ARBFFESFEFHA R E I B W T EMEE LR W5 2 & THRAL O/ EEZE |
WU, AHELERZ e 2HE T2, BABER (75 2) ORBESCHE 4 LEBOG
BETYZNMMEBUBTITOBIc X b s 74 7 — B [10]-[14] €712 DA
EEPEH L ER2E2%. ZZ2TEBICeSD0OEDTOTA S—EHZ 2° DIEHE T
e, 1 1 1 1 1
(1.1) oW THEEHAE L DA EOZAZ N THERE 2 72 ZOVEIEERETH DO N —
FY =27 SETH S VHDL ZHVWTHIERETL, fMiiT 2. £/, THUFETOME
T DAEIZOWVWTS, IR TZHESE DAETHERZITS 2 THEMEICKR S Z 23
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NS EDOHREFIZIZERT ABEBICBVW TR RO o d 713 ) LD
D AIZIED 5.

FHARICHRIAARER

1. X. Hemthavy, J. Wei, S. Katayama, A. Kuwana, H. Kobayashi, K. Kubo, "Ef-
ficient Hardware Architecture for Taylor-Series Expansion Calculation Using
Distributed Arithmetic with Term Division,” The 24th Workshop on Synthe-
sis And System Integration of Mixed Information technologies (SASIMI2022),
Aomori, Japan, (Oct. 2022)

2. X. Hemthavy, J. Wei, S. Katayama, A. Kuwana, H. Kobayashi, K. Kubo, "DA
for Hardware Architecture of Taylor Series Expansion Calculation,” Taiwan and
Japan Conference on Circuits and Systems (TJCAS2022), online, (Nov. 2022)

3.NLRE =Y AN T 4y b, HPER, IMER, IDEEENERE 2T
4 7 — EHEEEEEREOKET), 56 29 B & FIHEEEAR R A AR
KFEERR (2024 4 3 AKX TE)
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TR ERNIEEE (DA &)

ZOE T, DA EEM - ETIEEWHT 2.

2.1 DA ZEDFIE
RS 2 R K MT, /NG 2 R T IEDFER X, Z LR ORRICKR T .
X’i = Tik—1,Tik—15---,Li0,Ti,—1,---,Lj—I (21)

TZT, 2 €{0,1}(-I<j<k—-1)THD, a ZERE LT E, nHDIHDEHA
&M Z 1

n—1
=0

DEICKRES. 2O, & X, CEHTSL,

k—1 n—1
7 = E E QJOJZ'.CCi’j
j=—1i=0
n—1 n—1 n—1
1 _9 _
= ok E a;T; k-1 + ok E aiTik—2+ - -+ 2! E a;T; | (23)
1=0 1=0 1=0

LEIS. 2T, Ka, FEBTHY, 2,; 30FE1THEDT, ag 25 ap—1 £
TO 2" D 22 TOHAGHLEIH L TERDOMZHAL Tl L THEL TN TE
3. 2k o TR (2.3) OE ETOFEICENT 2 By b7 b, S e, 13
AR OFHAE LML > THEZ BN, LA > T, DA ETIIENERZIRTIZ
Ly b7 M EDOATHEMERE L FEHTE 5.
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e, (2.2) TBWTHUTNORMNTHET 2552E 2 5.

ag=1,a1 =3,a0 =6
Xo = (100.01101),
X7 = (010.11100)2
Xo = (111.00100)2

DY E q; DMOFEEFIILLFDRD LS 12k 5.

#£21 ao=1,a1 =3,a2 =6 DFTRTD X; DRE— BT 3H

Xo | X1 | Xo || #0
0 0 0 0
0 0 1 6
0 1 0 3
0 1 1 9
1 0 0 1
1 0 1 7
1 1 0 4
1 1 1 10

L7eoT Z ZRHHT 2L TD L5175,

Z:a0X0+a1X1+a2X2
=22 x74+2'x94+420%x64+2'x34+22x104+23x10+2"4x0+2°x1

2.2 EIRISEAIZEO7ILIV XL

FTRLERRORRICETD X; KD E. KX (1.1) 2EZAGE, 2 ONEFEEFHELT
R (24) DESWHNERMZTL I RARITKENT 5.
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RIZEK21DEICETD 2 DREFEDARR—VITHIGT 2 %ZRKD T LUT Z1ERT
5. LIRRIKMAEI NIz 0 DREFRINZIE-D%E7 FL R LT, Mo LUT
POFDEZFHAZ L TINAET 5. F1Z & 0N 2 RO Z & OEAZ[IF RS 5 TN
TOHOMZRD S Z T (1.1) ROEANFEOND. & LMD 6 & MM ET TN
HI25E3 2 DEAE, & MiNi» o &k EAHICET TNE S 2581213512
2IZ 3 DERBEPTIRPOMET 2. BEI/NEROMBEEMIET 272012 § & /NG
TONEIZF T %, F7203 2 BRI 5 O —1 BT 5.

DT o3 B2 & & MU TMAE LG8 TH 5. BB, TOL XD n i
IINESER 7 DNTELCTH 5.

+ (B AT — 1)
+ (B AT — 2) 2n
oo+ (& NOAT)

- 2x@x(%L&mD>
2 X

2.3 [ElIEBRDEEH

(1.1) KRBV T 10Tz =1.5 2Bk, T (2.6) RO k5172 5.
f@5):1+15+1x15?+1x1§+~lx154+iix155 (2.6)
' T2 6 24 120 '
TZT2HEBTRNERELZHAEL, (24) RO XS RITHEES XD (2.7) DL
%5,

1.19 0 01. OO OO OO
1.11 00 1. 1.0 000
1.12 01 0.0 100 0
1.13 101 1. 01 100 (2.7)
1.14 1 0 1. 00 01 O
1.15 1 1 1. 1.0 0 1 1

(2) ’ (2)
THRERENEEZ EH T 5 & (2.8) Ao 5.

f(L.5) =



(2.8)

CORICESWTEIET 2 L f(1.5) = 4461719 BF 50, LD e!® OFHERER,
4.481689 LiEWENRIR SN S Z & DERT X /2.

2.4 X1)w k

FRTRUAHEETHR 2R T 2B 2 2 5 OREAEMTZBICEE Y by
NTEBTE 2720, RBICRESBEZFEFNIEL DD v DREREFET 2HDDH
TH5. UL DRAPSDELFAEHARS 720, FREREHRHCEERICKR 5 Z e h
HiffEh 3.

Eie, Ble LOFMTHIA LRI TIZZ O DA R T4 7 —EBHICEAT 5 2
£, e, logz, VoR = REEDRCEMOFILITIHEL TV 2 [1]-[4].



E3IE

B REENEEZX (B9
DA &)

COETIE DAKTHET 2 1XH72> TERT 2 LUT DY A X%, E6i1I/hELT3
Frike LTHER LRIEDE DA B0 EFIRIC OV TRHT 5.

3.1 IS8 DA EDZEDEER L E1TH
DA #%iZ (1.1) KDV T 2 OREFZRTEHET 2D o700 L, HTEI DA &
CREUTD (3.1) XKD XS5 ICHZKREL 29F LRI LTITSHDTH 5.

1 1 1 1
=1+ 2%+ —=2* 14 —2? + —z 3.1
f(z) (+2x +24x)+x( +6x +120x (3.1)

FIEIZOWTIEZ DA B BBURAFRAKTH 5. DAELFAMKIC 2 =15 TERAL &,
FUDITRE T x ORNEFeZ 2 EHTHET 2 UFD 32) RO K512k 3.

1.19 00 1. 00O 00O
112 | =1 0 1 0. 01 0 O (3.2)
1.14 1 0 1. 0 0 0 1

RIZEADFEINZOWT DA EEFRICHERZ T 5. LD OWTRLED DN



(3.3), HOFHIMIONWTRLZD DD (3.4) TH 5.

2% (35)
o[ (2 CEE)
X 1
( 2 4) 2% |2 + (1((;5 21) 1
+ 527+ ) = + X ==
2 24 25
+(3)
+(0)
+ (1)
= 2.335938
(3.3)
2 % (135)
o (O
(1 ; 4) 5y | 2% +(z$f5) 1
+ -7+ x| = + X =
6 120 25
+(3)
+(0)
+ (125)
= 1.417188
(3.4)
RRICTUE D G5 ZE 15 E L THZERD S & (3.5) DX IICEADKRES.
f(z) = (2.335938) + 1.5 x (1.417188) (3.5)

=4.461719

32 XUwhk

DAETIE o ORZF R 6 DA T 2010 L, HAHI DA ETIEIHEE L 2 ODXRE
REVE272D 305 HET LRI TIV. GIRTZIHOZIIZEDE T2 7EIZ T TR 3
DE, ADETEZ e TEHET S c ORNEZRERHRT 2B TE 3.

Z AU ERETRRIC AT D% %2 7 KL 22 LT LUT THIZ 3 2 EIC T 338545,
DAZETIE6EY FORTOY FLRARMNLUTLUT 2EKT 2728 20 = 64 X —> D
7RV RZHET2R0EDND 5. HIE DA ETIE Loz 2 7EIL5E, 3EY b
DETO7 FLAHLTLUT % 2 EfER T U LWz 23 =8 &% —> @ LUT % 2
EERR$ % Z 212/ 2 DT LUT DN NI HIfFTE 3.



- OETIEE LG, DA A, 5% DA HEEK 02 HIEE TS W TSI 3.

41 BEERBE

WHEEAEETIE (1.1) Lo BOEISIEICGHAEL TWL. ZoROEEDO7a v o

ZUTON 4.1 117, BN TIEECFE/MNGEELZTS. A& (1.1) KXo 2 TH
]\j] 7/ R xGen
4 \ nEER)
32 Float Float 32
ROM_coeff Multiplier
(RE RIS (x™MFH Adder —4> H 7]
FEEIR) (hnE2s)

4.1 @EHEEREEO 7Ty 7N



D, 10 #EHICBNT I L2 RMGE R BEWHS. Lich o TEE/NMNUEERBICET %
REERD XS WA EREZDT 2RO Ty vEASE L, BIBANTUTD (4.1)
DEI%x T (1.1) Re@EFEHEHEIETIHET 5.

1<z =1.0000000< 2 (4.1)

IhE xGen THRDIRELBEEZITV, 25 TTHETS. ROM_ coeff TIRE XN TV
BIHDBRE Y 20 225 25 £T% Float Multiplier T27 1 v 7 Z 2 ICHEZEIE L, Float
Adder TIEXME T 2 Z & TEMEREEZ. ZOLEDXA IV IFv— 2D TFON
4.2 1TR7.

42 DAE

DAZEDO 7 vy ZMENOM 4.3 1R T . @EHBEE L FEDO AT % B 212 Multiplier
Tax ONEFEEHEHL, Ef722 ¥y bDA% Address Reg IS5 2. 25 LT a0 2
525 FThR (24) RO XS IHEM LK Do 72DBIC, T Iy M2 oREME Yy M
T CHIZ2ICUIDED, 6 ¥y FD7 KL A2 LTLUT_when IZE3. 7 FL RIZx
J& L 7R DRI Float Adder TIERME L2235 § OEAZHRIFTWL. 20 5 OE
AT B RGR 2 1 RS T TEBTES. Kby FETEMELKD-

RST —\—

CLK _l

X_IN _— IN DAt fmmmm e

xGen  — 20 z! z2 z3 z4 o
ROM_coeff ~ ——  2'ofFs oy | Loy | Loy | stofs | SomE fooooeeeeeeee e

Float Multiplier 1IEDRE 2IF0FE BIENTE ATEDFE SIEOFE CIENFE  |------------
Float Adder 1IEXZ TOF | 2IEX TOF] | SIEX THOF | 4IEX TOF] | 5IEX TOF | 6IEX TOF
Y OUT e P

K 4.2 @EEEFIEOXA IV IFr—F
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72& A4 X ¥ 2T Point Adjustment 127 =Xz L, /MUINEMEZ T 2720122 DHE
AENPTEH T BHEREEZE 2. 2B TIXEEMNE -1 BoEAZ DT 2 it L7z,
[\ DREEHERE LS ENIBBNT B T EAE LT TVWE. ZORDXA I Y7 F v — b
ZLRON 4.4 117,

2ty bDAET RL Y LTINS 2 HEZFE/NERFEOMBEICBITSE Y b
Y7 MCEBFMEY FOBEKRTH 2. T2 CIRERERINUS 2> TW37=20,
BRITO BB BER W 2 72 5 A TIREEBOIMEZITS. 2D ZEEHOKETWIZES
WHEBER R Z 2 728, 18R O/NZIWVIED DIRBERZE Yy AT 7 Mgk D FiE v b
BT 5. IRBERIZ23 By MBI TWEA, AIRTWA3EEER 1y M2
2729 Z CTHINENIEZITS /20, e FMIE Y FHHEEL, 22 v M T LM RICKM X
Nzw., 207923y MUEMWT 2, FIZITmMERZITSEIC 23BN Lo y b
7 NEATOIFICKRD, FEEEIVNESWVIE D ORI ETHEB L TL E 5 2o mERE
KB L%, 21 Ey FUIROHIZ ¥ OB TEEISEEAR BRI X D FEEDIED T
LEDS. LdoT, BREFI/NUSREATIHIMEE L Ly PRIZBLWTRDHED
BW22 Py b 27 FLZAHIKEMHLTWS.

4.3 IASE) DA &

HREI DAZEDO 7Oy ZRELRD 4512573, 70y 7RO T DA ORI
WKWIEBIMTX HIC 2 ANFEH/NUERER Y 2 ATFE/NEEINBE SRR ETH L e h

22 Address Reg
7 | ERTFLZ
REBAT)

LUT Point
R w Adjustment
> ({%\L’%% i NSt E H 7

FHIE)

M43 DAEDO7ry 7K
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Dotz XEYOHEHMEMMUTHAHTE 22, 2ERDOHEBEL»Z > TRKELEoTLE
5 ZenTREN-7=D, VHDL TOHRHIITHRD o 7=,

RST  —
c A JUUUUULUUTUTUTUTIIUUUUUU UYL UL
X_IN E;‘? ......................

Muttiplier —{ o* [ [2?[o? [ [ 7 |-
Address

Reg 1 omoetE i | 26 1. FIZ A R
LUT ‘ &7 FL 2SS 20 } ,,,,,,,,,,,,
:é%itr } IEEER-1 L =0 N } _____
Point -
Adjustment 5
Y_ouT 4]
K44 DAEDERAIVIFv—1
22 Address
VA Reg
4 (BT FLX
REBA)
Lg;é%{t Point Float
Adjustment Adder
| w0 (OB RfE (A1 H
LUT) HIE) 7%
LUT_right Float
(BFEM Multiplier
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ES5E

T

Z DETIEKET L 2B OHECBLERE OBV ZDFRKICOWTER T 2. &0l
DEIFEERICIE Synopsys 13D Design Compiler % Wz, %72, 0.18umCMOS 7 —
F P LAETA T BHOCTEEIBEOMREFHE 21T - 7-.

5.1 o Sal—aglitEReiRE

REFT LB EHEEEEE . DA BEREICBWT, AHTEY POITRTDONRE—2T
YIial—yarEfTol. LUTFOK 5155 54 FTIZZAZHD AN 10 #EE D
r=15D¥Ialb—yarViERERT. ZhZ2hoKTOANZIE»S 31T7H, KX
—&HFDITTH 5.

/2, ERNX—VDATIDOEFICEBHEES I 21— 3 ViR Y, JavaScript 12X 5

/normal_test/s_RST |
/normal_test/s_CLK L
/normal_test/s_X_IN (1000000
/normal_test/map_normal/s_xGen (1.00000 1.50000 2.25000 3.37500
/normal_test/map_normal/s_ROM_coeff (1.00000 0.500000 0.166667
/normal_test/map_normal/s_FloatMultiplier (+0 1.00000 1.50000 1.12500
/normal_test/map_normal/s_FloatAdder (+0 1.17549e-38 1.00000 2.50000
/normal_test/s_Y_OUT (+0 1.17549e-38 1.00000 2.50000
PR Thkgagns T Bgrogms T BRgadns T BBg00 ns

Entity:normal_test Architecture:sim Date: Fri Jan 26 17:43:35 JST 2024 Row: 1 Page: 1

X 5.1 @EEEEEAKOS I 21— a3 VER GE)
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) 5.06250 7.59375 11.3906 17.0859 25.6289

57 0.0416667 000833333 T.175496-38

] 0562500 0.210938 0.0632813 1.338966-37 2.008446-37

] 3.62500 418750 439844 446172

] 3.62500 18750 439844 446172

'bgdoons ' T Bgdoons ' ddogns T Bbdodns T T Bogoons T bdaod s

5.2 EEEHBEREMEEKOS I 21— a VR (BY)

Hg R NIGEE TR e, ARICZD T4 7 —EANTH 3 f(2) ¥ DED K
%X 5.5 1ZRT.

BRI E ORKIRZEIX —0.00007% TH D, T ORKREIIN —1.6% THo7. K
5.5056dbb03ED, ETDOANIH L TEMR DREEZXB L Z 0% HETH 27,
TERE DEEIIATIPRELRDZIFEREL B oTWS. ZHUIT A4 7—EHAKXD 0 2
DELREHTHEZ DI AN 0D OHN2IZERENRELS RS ZENERD
—Dr LTEZILNS. 5 —D20EKNIET A 7 —BEDEEI DRV iz & 28R
EBTH25. K56 TETA47—REBHAOEHZ 1I0IHEFT1IHITDOHEP LT IZBWT
r=2%B L EDOREDREERLTVWS. ZITOTA 7 —EHOERE I x

/da22_test/s_RST
/da22_testls_CLK| [ | [ | L L I T A B I

/da22_test/s_X_IN [1000000

Ida22_testimap_DA22/s_xGen_DA [0000L]. [00.. J00J. [00). J00}. OO} [OLl Y10 JILl. Y00 JOLl JOL} 10l T

/da22_test/map_DA22/s_AddressReg 011100 000000

/da22_test/map_DA22/s_LUT 1.6666 [1.17549¢-3)
/da22_test/map_DA22/s_FloatAdder_DA [1.17549e-38
/da22_test/map_DA22/s_PointAdjustment [+0

/da22_test/s_Y_OUT [+0

" [l

260400 ns ' 260800 ns ' ' 261200 ns '
Entity:da22_test Architecture:sim Date: Tue Jan 30 12:25:14 JST 2024 Row: 1 Page: 1

X 53 DABRERBEOSI 2L —a ViR Hi)
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245172
(445172
' 261600 ns ' ' 262000 ns ' ' 262400 ns ' ' 262800 ns ' ' 263200 ns '

54 DABEFRBEOSI 2L —a iR ()

DEFNTVWAEPIET. 5 HEHETOEBTIXEAEL —1.66% THBDIZH LT 6IET
1Z —0.45%, TIETIX —0.11% LEN/NXLLBoTWS, Lo T, MEOHEEL D
MERNEXL T E7-DIFEFTHET 2K ZESLT e R ENRIRE L 1 5.

EEER &R pEE (326 )

110
115
120
125

S

Y

orf{

L=+
-1.2 — R e i
L4 — e WOt
-1.6
-1.8

ANDEBOKRKE

5.5 [FEEEMRE SN ofE
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5.2 [EIRER & EFERRE
AR & DA B 2 L2 B & BB % DU RO & 5.1 107 T

# 5.1 EHEHEEIERIE & DA KB o [H FE R
EEEHBEERR DA JERE

THIAE [pm?] 94478.33  52583.73
FEIERERE [ns] 30.13 27.38
rnay 78 [CLK] 7 30
FIHERER [ns] 210.91 821.40

MHfEZ LS % & DA MERIEOEF EHEERE L D B 44.34% HITE TW2 2 2237
2%, LR & 13 1ICLK &7 D ITIBIC i & R 23 020 2 Bl DR 255038 5
BRUCET 3IETH 5. 70y 7EZETOFREEREI D 2 £ TICE T 2 WHEKTH
5. LIdioT, BIERHE x 7 vy Z7BHEHERH & 2%, DA MR 30E H EE AR

T4 5 —RBEDIEH & 297 DEIR
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-20

-30

R [%]

[5)

-40

-50
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HE (R#)
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72, Ao THBPKELZ-oTLED Z oA FREIN. [EFE A Cil i 15 & 522
LC—2DRBRTEHEAREICT 2R EORBREMET Z & THHET 2 NOEHDIZ VWED
HHEBLEAFTE 3.

SANE e* & 25 FTT A 7 — B L ZBOSHEENREKGT LI20, SHBOMEE
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VHDL YV —2a—F

Normal.vhdl Normal
xGen AJ1: CLK_TOP (1bit)
ROM _ coeft RST_TOP (1bit)
FloatMultiplier X_IN_TOP (7bit)
FloatAdder Hi71:  s_FloatAdder (32bit)
TOP Y7 474
xGen.vhdl xGen
AJ1: CLK (1bit)
RST (1bit)
X__IN (7bit)
Hi71: Y_OUT (32bit)
x DN EFOFH[E
ROM _ coeff.vhdl ROM _ coeff
AJi: CLK (1bit)
RST (1bit)
tH77:  DATA (32bit)
REe RE - 1119 % ROM
FloatMultiplier.vhdl | FloatMultiplier
AJ1: CLK (1bit)
RST (1bit)
X__IN1 (32bit)
X__IN2 (32bit)
Hi71: Y_OUT (32bit)
T DNEF LRI OFFAE
Float Adder.vhdl FloatAdder
AJi: CLK (1bit)
RST (1bit)
X__IN (32bit)
tH71: Y_OUT (32bit)
2T DIHD NEREEE
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xGen DA .vhdl xGen_ DA
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x DN EFDFRE M
AddressReg.vhdl | AddressReg
AJ1: CLK (1bit)
RST (1bit)
inDATA (22bit)
Hi71: EN (1bit)
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r DNEFE 7 F L RICEHHT)
LUT.vhdl LUT
AJ1: Address (6bit)
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FloatAdder DA.vhdl FloatAdder DA
xGen_ DA AJ1: CLK_TOP (1bit)
RST_TOP (1bit)
X_IN (32bit)
EN_IN (1bit)
Hi71: Y_OUT (32bit)
EN_OUT (1bit)
pIIERE S
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X_IN (32bit)
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Listing A.1 @FEEEREOY —2a—FK

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

entity Normal is

port (
CLK_TOP : in std_logic;
RST_TOP : in std_logic;
X_IN_TOP : in std_logic_vector(6 downto 0);
s_FloatAdder : out std_logic_vector(31 downto 0)
);

end Normal;

architecture RTL of Normal is

component xGen is

port(
CLK : in std_logic;
RST : in std_logic;
X_IN : in std_logic_vector(6 downto 0);
Y_0UT : out std_logic_vector(31 downto 0)
)s

end component ;

component ROM_coeff is

port(

CLK : in  std_logic;

RST : in  std_logic;

DATA : out std_logic_vector(31 downto 0)
)3

end component;

component FloatMultiplier is

port (
CLK : in std_logic;
RST : in std_logic;
X_IN1 : in std_logic_vector(31 downto 0);
X_IN2 : in std_logic_vector(31 downto 0);
Y_OUT : out std_logic_vector(31 downto 0)
);

end component;

component FloatAdder is

port (
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CLK

RST

X_IN

Y_OUT
);

end component;

in std_logic;

in std_logic;
in std_logic_vector(31 downto 0);

out std_logic_vector(31 downto 0)

signal s_xGen std_logic_vector(31 downto 0);
signal s_ROM_coeff std_logic_vector(31 downto 0);
signal s_FloatMultiplier std_logic_vector(31 downto 0);
begin

map_xGen xGen port map(

CLK => CLK_TOP,

RST => RST_TOP,

X_IN => X_IN_TOP,

Y_OuT => s_xGen
)3
map_ROM_coeff ROM_coeff port map(

CLK => CLK_TOP,

RST => RST_TOP,

DATA => s_ROM_coeff

);

map_FloatMultiplier

FloatMultiplier port map(

CLK => CLK_TOP,

RST => RST_TOP,

X_IN1 => s_xGen,

X_IN2 => s_ROM_coeff,
Y_OuT => s_FloatMultiplier

);

map_FloatAdder

FloatAdder port map(

CLK => CLK_TOP,
RST => RST_TOP,
X_IN => s_FloatMultiplier,
Y_OuT => s_FloatAdder
);
end RTL;

Listing A.2 xGen ®Y —Xa—F

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

i

—IVTATAE

entity xGen is

port(
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CLK : in std_logic;

RST : in std_logic;

X_IN : in std_logic_vector(6 downto 0);

Y_OUT : out std_logic_vector(31 downto 0)
);

end xGen;

—T—FTUFvER

architecture RTL of xGen is

begin

signal Q1 : std_logic_vector(22 downto 0);
signal Q2 : std_logic_vector(7 downto 0);
signal Q1_SIG : std_logic_vector(23 downto 0);
signal X_SIG : std_logic_vector(7 downto 0);
signal Y_SIG_IN : std_logic_vector(31 downto 0);
signal Y_SIG_OUT : std_logic_vector(22 downto 0);
signal X_EXP : std_logic_vector(7 downto 0);
mux : process (Y_SIG_IN)
begin
if (Y_SIG_IN(31) = '1') then
Y_SIG_OUT <= Y_SIG_IN(30 downto 8);
else
Y_SIG_OUT <= Y_SIG_IN(29 downto 7);
end if;
end process;
gen_man_reg : process (RST, CLK) -—REILTZH
begin
if (RST = '0') then
Q1 <= "00000000000000000000000" ;
elsif (CLK'event and CLK = '1') then
Q1 <= Y_SIG_OUT;
end if;
end process;
gen_exp_reg : process (RST, CLK) —-EBHLIZ42
begin
if (RST = '0')then
Q2 <= "01111111"; --#¥IEAfE126
elsif (CLK'event and CLK = '1') then
Q2 <= X_EXP;
end if;
end process;
X_SIG <= '1' & X_IN;
Q1_SIG <= '1' & Q1;
Y_SIG_IN <= X_SIG * Q1_SIG;
X_EXP <= "0000000"&Y_SIG_IN(31) + Q2;
Y_OUT <= '0' & Q2 & Q1;

end RTL;

-——RNAFILIYTHE

-ty MESIZ/ v b DOVLWTWVWBEE
—-IHAE. RTMEY F1EhMN0

28




U W N

© 0 3 O

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Listing A.3 ROM_ coeff YV —xa—F

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

entity ROM_coeff is

port
(
CLK : in std_logic;
RST : in std_logic;
DATA : out std_logic_vector(31 downto 0)

);
end ROM_coeff;

architecture RTL of ROM_Coeff is

type ROM_type is array (7 downto 0) of std_logic_vector(31 downto 0);

constant Coeff : ROM_type:=
(
=> "00111111100000000000000000000000" ,
=> "00111111000000000000000000000000" ,
=> "00111110001010101010101010101011",
=> "00111101001010101010101010101011",
"00111100000010001000100010001001",
=> "00000000100000000000000000000000" ,
=> "00000000100000000000000000000000" ,
=> "00000000100000000000000000000000"

N o O W NP, O
I
\'2

);

begin
process(RST, CLK)
variable ADDR : std_logic_vector(2 downto 0):="000";
begin
if (RST = '0') then
ADDR := "000";
DATA <= "00111111100000000000000000000000" ;
elsif (CLK'event and CLK = '1') then
DATA <= Coeff(conv_integer (ADDR));
ADDR := ADDR + "0O1";
end if;

end process;

end RTL;

Listing A.4 Float Multiplier ®Y —ZXa—F

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;
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entity FloatMultiplier is

port (
CLK : in std_logic;
RST : in std_logic;
X_IN1 : in std_logic_vector(31 downto 0);
X_IN2 : in std_logic_vector(31 downto 0);
Y_OUT : out std_logic_vector(31 downto 0)
);

end FloatMultiplier;

architecture RTL of FloatMultiplier is

signal Q_exp B std_logic_vector(s downto 0); -—$E8

signal Q_man : std_logic_vector (47 downto 0); —— R

signal Q_sf :  std_logic_vector(31 downto 0); --Hi#

constant sig : std_logic_vector(8 downto 0) := "001111111";

begin
mux : process (RST, CLK) ——INUNFTLIYTHE
begin

if (RST = '0') then
Q_sf <= (others => '0');
elsif (CLK'event and CLK = '1') then
if (Q_man(47) = '1') then
Q_sf <= '0' & Q_exp(7 downto 0) & Q_man(46 downto 24);
else
Q_sf <= '0' & Q_exp(7 downto 0) & Q_man(45 downto 23);
end if;
end if;

end process;

Q_exp <= ('0'&X_IN1(30 downto 23)) + ('0'&X_IN2(30 downto 23)) - sig + ("00000000"&Q_man(47));

Q_man <= ('1'&X_IN1(22 downto 0)) * ('1'&X_IN2(22 downto 0));
Y_OUT <= Q_sf;

end RTL;

Listing A.5 Float Adder ® YV —Xa—F

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

entity FloatAdder is
port(
CLK : in std_logic;
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RST
X_IN
Y_0UT
);
end FloatAdder;

in
in

out

std_logic;
std_logic_vector(31 downto 0);
std_logic_vector (31 downto 0)

architecture RTL of FloatAdder is

signal
signal

signal

signal
signal
signal

signal

signal
signal

signal

signal

signal

function barrel_shift (

v : std_logic_vector(23 downto 0) :=

num :

SUM
BIG
SMALL

dEXP
EXP1
BIG_M
SMALL_M

EXP2
BIG_Ms
SMALL_Ms

SUM_M
SUM_E

std_logic_vector( 7 downto 0) :=

std_logic_vector(31 downto 0);

std_logic_vector(31 downto
std_logic_vector(31 downto
std_logic_vector( 7 downto
std_logic_vector( 7 downto
std_logic_vector(22 downto
std_logic_vector (22 downto
std_logic_vector( 7 downto
std_logic_vector(24 downto
std_logic_vector(24 downto
std_logic_vector(24 downto

std_logic_vector( 7 downto

(others => '0');

(others => '0')

) return std_logic_vector is

variable
begin

case (num

when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when

when

tmp :

) is

X"00"
X"01"
X"o2"
X"03"
X"04"
X"05"
X"06"
X"o7"
X"08"
X"0o9"
X"OA"
X"0B"
X"oc"
X"0D"
X"OE"
X"OF"
X"10"
Xni1n
Xniom
X"13"
Xni4n
X"ig"

tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp

std_logic_vector(23 downto 0);

= v,
:=  ('0'&v(23 downto 1));

;= ("00"&v(23 downto 2));

:= ("000"&v (23 downto 3));

;= ("0000"&v(23 downto 4));

;= ("00000"&v (23 downto 5));

;= ("000000"&v (23 downto 6));

:= ("0000000"&v (23 downto 7));

;= ("00000000"&v (23 downto 8));

:= ("000000000"&v (23 downto 9));

:= ("0000000000"&v (23 downto 10));

;= ("00000000000"&v (23 downto 11));

;= ("000000000000"&v (23 downto 12));

:= ("0000000000000"&v (23 downto 13));

;= ("00000000000000"&v (23 downto 14));

;= ("000000000000000"&v (23 downto 15));

:= ("0000000000000000"&v (23 downto 16));

:= ("00000000000000000"&v (23 downto 17));

:= ("000000000000000000"&v (23 downto 18));
:= ("0000000000000000000"&v (23 downto 19));
;= ("00000000000000000000"&v (23 downto 20));
:= ("000000000000000000000"&v (23 downto 21));
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65 when X"16" => tmp ("0000000000000000000000"&v (23 downto 22));
66 when X"17" => tmp ;= ("00000000000000000000000"&v (23)) ;
(others => '0');

67 when others => tmp
68 end case ;

69 return tmp;

70 end function;

71
72 begin
73
74 Comparation : process(X_IN, SUM)

75 begin

76 if (X_IN(30 downto 23) > SUM(30 downto 23)) then
77 BIG <= X_IN;

78 SMALL <= SUM;

79 else

80 BIG <= SUM;

81 SMALL <= X_IN;

82 end if;

83 end process;

84
85 --Preparation

86 dEXP <= BIG(30 downto 23) - SMALL(30 downto 23);
87 EXP1 <= BIG(30 downto 23);

88 BIG_M <= BIG(22 downto 0);

89 SMALL_M <= SMALL(22 downto 0);

90
91
92 --Judge

93 EXP2 <= EXP1;

94 BIG_Ms <= ("01" & BIG_M);

95 SMALL_Ms <= ('0' & barrel_shift(('1'&SMALL_M), dEXP));
96
97
98 gen_SUM : process(RST, CLK)

99 begin

100 if (RST = '0') then

101 SUM <= (others => '0');

102 elsif (CLK'event and CLK = '1') then

103 if (SUM_M(24) = '1') then

104 SUM <= 'O' & SUM_E & SUM_M(23 downto 1);
105 else

106 SUM <= 'O' & SUM_E & SUM_M(22 downto 0);
107 end if;

108 end if;

109 end process;

110
111
112
113 SUM_M <= BIG_Ms + SMALL_Ms;
114 SUM_E <= EXP2 + SUM_M(24);
115 Y_OUT <= SUM;

116
117| end RTL;
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Listing A.6 DA LMD Y —2a—F

1| library IEEE;

2| use IEEE.std_logic_1164.all;

3| use IEEE.std_logic_unsigned.all;

4

5| ———- IVTFAT1EE-——-

6

7| entity DA22 is

8 port (

9 CLK_TOP : in std_logic;

10 RST_TOP : in std_logic;

11 X_IN_TOP : in std_logic_vector(6 downto 0);
12 s_PointAdjustment : out std_logic_vector(31 downto 0)
13 );

14| end DA22;

15

16

17| -——-—- T—XTIOFvER-———

18

19| architecture RTL of DA22 is
20
21 component xGen_DA is
22 port (
23 CLK : in std_logic;
24 RST : in std_logic;
25 X_IN : in std_logic_vector(6 downto 0);
26 Y_0OUT : out std_logic_vector(21 downto 0)
27 );

28 end component;

29

30 component AddressReg is

31 port (

32 RST : in  std_logic;

33 CLK : in  std_logic;

34 inDATA : in  std_logic_vector(21 downto 0);
35 EN : out std_logic;

36 Address : out std_logic_vector(5 downto 0)
37 )s

38 end component;

39
40 component LUT is
41 port(
42 Address : in  std_logic_vector(5 downto 0);
43 Ingredients : out std_logic_vector(31 downto 0)
44 );
45 end component;
46
47 component FloatAdder DA is
48 port(
49 CLK : in std_logic;
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78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

RST

EN_IN

EN_QOUT

X_IN

Y_0OUT
)3

end component;

in std_logic;
in std_logic;
out std_logic;
in  std_logic_vector(31 downto 0);
out std_logic_vector(31 downto 0)

component PointAdjustment is

port (
CLK
RST
EN_IN
X_IN
Y_OUT
)3

end component;

signal s_xGen_DA

in std_logic;
in std_logic;
in std_logic;
in std_logic_vector(31 downto 0);

out std_logic_vector(31 downto 0)

:std_logic_vector (21 downto 0);

signal s_AddressReg :std_logic_vector( 5 downto 0);
signal EN1 :std_logic;
signal s_LUT :std_logic_vector(31 downto 0);
signal EN2 :std_logic;
signal s_FloatAdder_DA :std_logic_vector (31 downto 0);
begin
map_xGen_DA : xGen_DA port map(
CLK => CLK_TOP,
RST => RST_TOP,
X_IN => X_IN_TOP,
Y_OuT => s_xGen_DA
);

map_AddressReg :

CLK =>
RST =>
inDATA =>
EN =>
Address =>
);
map_LUT
Address =>
Ingredients =>
);

map_FloatAdder_DA

CLK =>
RST =>
EN_IN =>
EN_OUT =>
X_IN =>
Y_OUT =>

AddressReg port map(
CLK_TOP,

RST_TOP,

s_xGen_DA,

EN1,

s_AddressReg

LUT port map(

s_AddressReg,
s_LUT

FloatAdder DA port map(
CLK_TOP,
RST_TOP,
EN1,
EN2,
s_LUT,
s_FloatAdder_DA
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105 );
106
107 map_PointAdjustment : PointAdjustment port map(
108 CLK => CLK_TOP,
109 RST => RST_TOP,
110 EN_IN => EN2,
111 X_IN => s_FloatAdder_DA,
112 Y_OUT => s_PointAdjustment
113 N
114
115
116| end RTL;
Listing A.7 xGen_DA ®Y —Xa—F
1| library IEEE;
2| use IEEE.std_logic_1164.all;
3| use IEEE.std_logic_unsigned.all;
4
5| -IVT14TA4EE
6
7| entity xGen_DA is
8 port (
9 CLK : in std_logic;
10 RST : in std_logic;
11 X_IN : in std_logic_vector(6 downto 0);
12 Y_OUT : out std_logic_vector(21 downto 0)
13 )
14| end xGen_DA;
15
16
17| —-7—FTIFvER
18
19| architecture RTL of xGen_DA is
20 signal Q1 : std_logic_vector(21 downto 0);
21 signal Y_sig : std_logic_vector(29 downto 0);
22
23| begin
24 gen_reg : process (RST, CLK)
25 begin
26 if (RST = '0') then Uty MBI/ v A DOVWTWVWBEEE
27 Q1 <= (17 => '1', others => '0'); --{IHpfE. &ZTREY ~1ZhU5S0
28 elsif (CLK'event and CLK = '1') then
29 Q1 <= Y_sig(28 downto 7);
30 end if;
31 end process;
32
33 Y_sig <= ('1' & X_IN) * Q1;
34 Y_OUT <= Q1;
35
36| end RTL;

Listing A.8 AddressReg ®YV —Xa—F
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library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

————— IYTATAES-—-—-

entity AddressReg is

port
(
RST : in  std_logic;
CLK : in std_logic;
inDATA : in  std_logic_vector(21 downto 0);
EN : out std_logic;
Address : out std_logic_vector(5 downto 0)
);

end AddressReg;

architecture RTL of AddressReg is

signal EN_o : std_logic;

type mem_type is array (5 downto 0) of std_logic_vector(21 downto 0);

signal mem : mem_type;

begin

process (RST, CLK)

variable i : integer range 0 to 21 := 0;
variable addr : integer range O to 6 := 0;
begin
if (RST = '0') then
i := 0;
addr := 0;

EN_o <= '0"';
elsif (CLK'event and CLK = '1') then

if (addr /= 6) then
mem(addr) <= inDATA;
addr := addr + 1;

else
EN_o <= '1';
Address <= mem(0) (i) & mem(1) (i) & mem(2) (i) & mem(3) (i)
if (i /= 21) then

i=1+1;
else
i:=0;
end if;
end if;
end if;

end process;

EN <= EN_o;

end RTL;

& mem(4) (i)

& mem(5) (i);

Listing A.9 LUT ®Y—Xa—F
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1| library IEEE;

2| use IEEE.std_logic_1164.all;

3| use IEEE.std_logic_unsigned.all;

4

5| ——-—- IYT14T14EE-——-

6| entity LUT is

7 port

8 (

9 Address : in std_logic_vector(5 downto 0);
10 Ingredients : out std_logic_vector(31 downto 0)
11 )
12| end LUT;

13

14| ----- T—RTIOFvER--——

15| architecture RTL of LUT is

16| begin

17 with Address select

18 Ingredients <= X"3c088889" when "000001",
19 X"3d2aaaab" when "000010",
20 X"3d4ccccd" when "000011",
21 X"3e2aaaab" when "000100",
22 X"3e333333" when "000101",
23 X"3eb555555" when "000110",
24 X"3ebdddde" when "000111",
25 X"3£000000" when "001000",
26 X"3£022222" when "001001",
27 X"3f0aaaab" when "001010",
28 X"3fOcccecd" when "001011",
29 X"3f2aaaab" when "001100",
30 X"3f2ccccd" when "0o1101",
31 X"3£355555" when "001110",
32 X"3£377777" when "001111",
33 X"3£800000" when "010000",
34 X"3f811111" when "010001",
35 X"3£855555" when "010010",
36 X"3f866666" when "010011",
37 X"3f955555" when "010100",
38 X"3£966666" when "010101",
39 X"3f9aaaab" when "010110",
40 X"3f9bbbbc" when "010111",
41 X"3£c00000" when "011000",
42 X"3fc11111" when "011001",
43 X"3fc55555" when "011010",
44 X"3fc66666" when "011011",
45 X"3£fd55555" when "o11100",
46 X"3fd66666" when "o11101",
47 X"3fdaaaab" when "011110",
48 X"3fdbbbbc" when "011111",
49 X"3£800000" when "100000",
50 X"3f811111" when "100001",
51 X"3£855555" when "100010",
52 X"3£866666" when "100011",
53 X"3f955555" when "100100",
54 X"3£966666" when "100101",
55 X"3f9aaaab" when "100110",
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56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

gt W N

© 0 3 O

10

12
13
14
15
16
17
18
19
20
21
22
23
24

X"3f9bbbbc" when "100111",
X"3£c00000" when "101000",
X"3fc11111" when "101001",
X"3fcb5555" when "101010",
X"3£fc66666" when "101011",
X"3£d55555" when "101100",
X"3£d66666" when "101101",
X"3fdaaaab" when "101110",
X"3fdbbbbc" when "101111",
X"40000000" when "110000",
X"40008889" when "110001",
X"4002aaab" when "110010",
X"40033333" when "110011",
X"400aaaab" when "110100",
X"400b3333" when "110101",
X"400d5555" when "110110",
X"400dddde" when "110111",
X"40200000" when "111000",
X"40208889" when "111001",
X"4022aaab" when "111010",
X"40233333" when "111011",
X"402aaaab" when "111100",
X"402b3333" when "111101",
X"402d5555" when "i111110",
X"402dddde" when "111111",

""00000000100000000000000000000000"

end RTL;

when others;

Listing A.10 FloatAdder DA ®Y—Xa—F

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

entity FloatAdder_DA is

port(
CLK in std_logic;
RST in std_logic;
EN_IN in std_logic;
EN_QUT out std_logic;
X_IN in  std_logic_vector(31 downto 0);
Y_OUT out std_logic_vector(31 downto 0)

)s
end FloatAdder_DA;

architecture RTL of FloatAdder_DA is

signal SUM std_logic_vector (31 downto 0);
signal BIG std_logic_vector(31 downto 0);
signal SMALL std_logic_vector(31 downto 0);

38




25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79

signal dEXP std_logic_vector( 7 downto 0);
signal EXP1 std_logic_vector( 7 downto 0);
signal BIG_M std_logic_vector(22 downto 0);
signal SMALL_M std_logic_vector(22 downto 0);
signal EXP2 std_logic_vector( 7 downto 0);
signal BIG_Ms std_logic_vector(24 downto 0);
signal SMALL_Ms std_logic_vector(24 downto 0);
signal SUM_M std_logic_vector(24 downto 0);
signal SUM_E std_logic_vector( 7 downto 0);
signal EN_O std_logic; --EER
function barrel_shift (

v std_logic_vector(23 downto 0) := (others => '0');

num : std_logic_vector( 7 downto 0) := (others => '0')

variable tmp :

begin

) return std_logic_vector is

case(num) is

end

when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when

when

case ;

X"00"
X"o1"
X"o2"
X"03"
X"04"
X"05"
X"08"
x"o7"
X"o8"
X"09"
X"OA"
X"0B"
x"oc
X"oD"
X"OE"
X"OF"
X"10"
Xriqn
X"ion
X"13"
X"14n
X"15"
X"16"
X7
others

H

return tmp;

end function;

begin

Comparation

begin

: process(X_IN, SUM)

tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp
tmp

std_logic_vector(23 downto 0);

v;
('0'&v (23 downto 1));

("00"&v (23 downto 2));

("000"&v (23 downto 3));

("0000"&v (23 downto 4));

("00000"&v (23 downto 5));

("000000"&v (23 downto 6));

("0000000"&v (23 downto 7));
("00000000"&v (23 downto 8));
("000000000"&v (23 downto 9));
("0000000000"&v (23 downto 10));
("00000000000"&v (23 downto 11));
("000000000000"&v (23 downto 12));
("0000000000000"&v (23 downto 13));
("00000000000000"&v (23 downto 14));
("000000000000000"&v (23 downto 15));
("0000000000000000"&v (23 downto 16));
("00000000000000000"&v (23 downto 17));
("000000000000000000"&v (23 downto 18));
("0000000000000000000"&v (23 downto 19));
("00000000000000000000"&v (23 downto 20));
("000000000000000000000"&v (23 downto 21));
("0000000000000000000000"&v (23 downto 22));
("00000000000000000000000"&v (23) ) ;

(others => '0');
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80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

if (X_IN(30 downto 23) > SUM(30 downto 23)) then
BIG <= X_IN;
SMALL <= SUM;
else
BIG <= SUM;
SMALL <= X_IN;
end if;
end process;
--Preparation
dEXP <= BIG(30 downto 23) - SMALL(30 downto 23);
EXP1 <= BIG(30 downto 23);
BIG_M <= BIG(22 downto 0);
SMALL_M <= SMALL(22 downto 0);
--Judge
EXP2 <= EXP1;
BIG_Ms <= ("01" & BIG_M);
SMALL_Ms <= ('0' & barrel_shift(('1'&SMALL_M), dEXP));
gen_SUM : process(RST, CLK)
variable SUM_E2 : std_logic_vector (7 downto 0) := "00000000"; —-ZEL
variable counter : std_logic_vector(4 downto 0) := "00000"; -—-hOVE—FE
begin
if (RST = '0') then
SUM <= (23 => '1', others => '0');
EN_O <= '0';
elsif (CLK'event and CLK = '1') then
if (EN_IN = '1') then
SUM_E2 := SUM_E - "00000001"; ———-BER(+TRHL-)
counter := counter + "00001"; --ENBA->THBAT >+
if (counter = "10110") then —-—counterMERDMEDEFE TS
EN.0O <= '1';
else
EN_O <= '0';
end if;
if (SUM_M(24) = '1') then
SUM <= '0' & SUM_E2 & SUM_M(23 downto 1);
else
SUM <= '0' & SUM_E2 & SUM_M(22 downto 0);
end if;
end if;
end if;
end process;
SUM_M <= BIG_Ms + SMALL_Ms;
SUM_E <= EXP2 + SUM_M(24);
Y_OUT <= SUM;
EN_OUT <= EN_O;
end RTL;
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Listing A.11 PointAdjustment ®Y —ZXa— R

library IEEE;

use IEEE.std_logic_1164.all;

use IEEE.std_logic_unsigned.all;

entity PointAdjustment is

port (
CLK
RST
EN_IN
X_IN
Y_0OUT
)5

end PointAdjustment;

architecture RTL of
signal S
signal E

signal

signal Y

begin
S <= X_IN(31)
E = X_IN(30
M X_IN(22

A

A
[

in std_logic;
in std_logic;
in std_logic;
in std_logic_vector(31 downto 0);
out std_logic_vector(31 downto 0)

PointAdjustment is

std_logic;

std_logic_vector( 7 downto 0);
std_logic_vector(22 downto 0);

std_logic_vector(31 downto 0);

H

downto 23) + "00000101";
downto 0);

Output:process(RST, CLK)

begin

if (RST = '0') then
Y <= (others => '0');

elsif (CLK'event and CLK = '1') then
if (EN_IN = '1') then

Y
end if;
end if;

end process;

Y_OUT <= Y;

end RTL;

<=S & E &M;
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