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1. [FLHIZ

Nios® Il [SA T ar TRETELZFIMIERNRAL - AV RANSY2a0 Tl BRBERE/NIOMALE
HFHR—ILTLDLDDEREEZE NUER I Y R— SN TELT | BREEZE/NUER LY b7
BHETERBRELTOET . LML, VI 7 TOEETIE, ETMEREAFEICEL, FREFE/ N EREEZZ A
57TV r—ar TR, TRty OERMEEEZH- T CENTELWNGELNHYET . T T, BREZEE
INGUERZ/N\—F 017 TITHEHILET, BLVERMREEERTEEY,

AERTIE, EHEEZH/NMOMUAEE, AEBRSIULEBEDRIL AV ANV TRET L FIE
BEUHUTIL-a—REBNHLET,

2. ERAEH

2-1. ®EAN—2ay
AEHTE, FROY—IL, N—2avEFRLTHED,
®  Intel® Quartus® Prime Version 17.1.0
®  Nios® Il Software Build Tools for Eclipse 17.1.0
®  ModelSim®-Intel® FPGA Edition 10.5b
X

17.1 LEIDN—23 0 THRBRODAETRET D EIETRETI A, —EDHAECIREAENELS
HEMNHYFET DTIEEIZEL,

22, BEE/N—kz 7
®  Atlas-SoC Kit / DEO-Nano-SoC Kit
(FPGA: Cyclone® V SE 5CSEMA4U23C6N)

http://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&No=9418&PartNo=4

3. fIk

3-1. RESNDER
AREFTIE, TRED 12 OERBEZS/NMUEEERELTWET,
o MAIEE (INFERRD 4 EH)
o EEINMSEH(GB2 bi)~NDRIZH
®  E(32bit) Mo FEV NN DEILI
o LLEUEE (K/. Fifi. SFEMD 6 L&)

NOOEEZEITI=H® HDL a—FKIE IP Catalog ZFEALTERL. hDAZL AV ARSI a2 DT -
LARL-ED21—ILIFEELTVET,

T
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3-2. EFH9 5 Ip O7

AREETHERATS IP 7L LEESEEAFRLVT ALTERA_FP_FUNCTION J7%{EALTARL. HEEEIL
ALTFP_COMPARE 7 Z{ERLTERLTLET,

MBEICDOWTIX 1 D2OA7EF>THNE ./ REE—FZUYEZ TEMESEET - (SIBEZFEN S
BHOBEHZDOLTIE, 1 DOIAT7TIEEARLNTEEZEAD T, ESRBEZEV NN O BMADLTHIZ 1
D, BN LERBEZHINMNINDEHRIZ 1 D, TNEFNEELFET,

33. YIrIIT7HhSDEIT

GCC for Nios Il D EFEHRRIEREIZIE. CNODIEREFEVNUEEDAR AL (VRN a % . C B
D—RRHEA R —ETEITTB=HDAV (5 F T avhAEESN TWET . =L, Nios Il [E 32bit
LORE -y TOWERTADT, 6dbit DEREFIHNEEERNRIL (VRN 30 -EDa—
JVIZAH AT BILIETEFER A, TDT0. EBIREEEICKDRELTIHSICIE ERDODRT—MEHEFD
HRBLAV ARSIV ERDONT=—T VA TRITTEAIIIIRET INEAHYFET,

HE. L350, SELEHAEZFERAE T D RARL AV RN I a2 EEFRALTEEXTOBEE. ROS
Nizo—4 O RZHRSBEIHYFEE A,

3-3-1. AL F T3y

-mcustom-fwrx =0
-mcustom-fwry =1
-mcustom-frdxlo = 2
-mcustom-frdxhi = 3
-mcustom-frdy = 4
-mcustom-faddd =5
-mcustom-fsubd = 6
-mcustom-fmuld =7
-mcustom-fdivd = 8
-mcustom-floatid =9
-mcustom-fixdi = 10
-mcustom-fempltd = 11
-mcustom-fcmpled = 12
-mcustom-fcmpgtd =13
-mcustom-fcmpged = 14

. 64bit ZREL DR BIZESAD

+ 32bit ZREL O RAIZEZAD

- RELOREDTAL 32bit ZEAHT

- REBLCREZD LI 32bit ZERAHHT
o RERL O RAD L 32bit FHeAHAHT
- MEEET

HAEERT

o REERTT
- BREERT
o BYEERETEIICER
- EREEE T BRIC LT
- < LRERET
- <= LRERIT
- > HRERT
- >= LERERT

-mcustom-fcmpeqd =15 ++++ == LLEEZELT
-mcustom-fcmpned =16 ===+ 1= LEEREET

X DRADEFE DR L AVAN a0 DEMESERLTOET,

T
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34, AV FTLaVERTE

AV FTLavDERFEIX. Makefile ZEEREL TS, 7TUr—232-TASIIRDTAHIL
F1ZHD "Makefile” ZTHF AL TT 42 TEIE. ” APP_CFLAGS_USER_FLAGS :=” |2 /85 A T3 % itk
LTLEESLY,

@ Makefile &2

157

158 # Options to enable/disable optional files
159 CREATE_ELF_DERIVED_FILES := 0
REATE_LINKER_MAP := 1

Common arguments for ALT_CFLAGSs
PP_CFLAGS_DEFINED_SYMBOLS :=
PP_CFLAGS_UNDEFINED_SYMBOLS :=
PP_CFLAGS_OPTIMIZATION := -0@
PP_CFLAGS_DEBUG_LEVEL := -g

170 APP_ASFLAGS_USER
171 APP_LDFLAGS_USER

Linker options that have default values assigned later if not

7 assigned here.
175 LINKER_SCRIPT :=
176 CRTO :=

177 SYS_LIB :=

APP_CFLAGS_USER_FLAGS := -mcustom-fwrx=224 -mcustom-fwry=225 -mcustom-frdxlo=226 -mcustom-
frdxhi=227 -mcustom-frdy=228 -mcustom-faddd=229 -mcustom-fsubd=230 -mcustom-fmuld=231 -mcustom-
fdivd=232 -mcustom-floatid=233 -mcustom-fixdi=234 -mcustom-fcmpltd=235 -mcustom-fcmpled=236 -mcustom-
fcmpgtd=237 -mcustom-fcmpged=238 -mcustom-fcmpeqgd=239 -mcustom-fcmpned=240

X EFEEDHARBL AV ARSI a0 DES L. Platform Designer [ZTRIEA RI—K%E"224" 2R ELT=15
BTY, DEIZERELIGE &, B4 RO—F +HEXFESTHREL TZELY,

3-5. BHITAVI-HANYI I L

NlosR” dataa HARARL AVAMT 23y FVa=)L N
AL U R4 5 .
i 32"X00000000

r0 datab |
' ALU b l “«—

131 S | =
Skt t | Efzaovit | Frsavit | | Efdovit | Fesanit |
AEY i} - P PEEL YR A 3

Efig2pit | 0
s S0}

Tfiz32bit (64bit) ABDTF=2 A
; L T (BR - EEEEE IS |
S| | | | L R |
=

T{iz32bit (64bit)

EAi32bit B BE R (64 bit) >
e ok i o . e e .
THES2bIE | (5ani) RERR(EM32010) | l‘,ﬁ%%if%(ﬁmazmt)
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3-6. MABREDEE— R

1. A A D 6dbit T—H%.2 DDL O RBEFSTHRRL AV AN EDa—)LIZAAL, ED
A—ILREDL S RRIZ 64bit T—EEFEEHLET,

ABA: 47 32bit(r2) 4L 32bit(r3)

7toIJ5-a—kK: | custom 0, zeroPr2, r3 ||:> HARBLADVRANS a0 D 2—)L

2. AN B M 6dbit T—H%.2 DDLU RAEFOTHAREL AV AN L3 -ED1—)LICAAL, BE
SETEEFE. BERERED LA 320t ZHALFET,

AJ1B: LEA45L 32bit(ra) 4L 32bit(r5)

- . —5 ¥ — . -
TroIJZ5-a—k: | custom X, r3,r4,r5 |<:>| HRBLA AR D3 FD2—)L

HESER v |

3. ARALAVARSIL AU FD2—I)ILOSERFEROD T 32bit ZHAL TEEFER 64bit ZERLE
ER

7ty I5-a—F: | custom 4, r2, zero, zero |<:|| WRBL ARSI 3F'D2—)L |

EEER: 457 32bit(r3) T4 32bit(r2)

T
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oy MECLIMA
[c BFCBET 2T -a—F D]
{

double A=1.23456789;
double B=1.23456789;
volatile double R;

R=A+B;
R=A-B;
R=A*B;
R=A/B;

=

Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

double A=1.23456789;

29c: 00902134  movhir2,17028
2a0: 10b786c4  addi r2,r2,-8677
2a4:  eObffals stw  r2,-24(fp)
2a8:  008ffd34 movhi r2,16372
2ac:  10b03284  addi r2,r2,-16182
2b0:  eObffbl5 stw  r2,-20(fp)
double B=1.23456789;
2b4: 0090a134  movhir2,17028
2b8: 10b786c4  addi r2,r2,-8677
2bc:  eObffcl5 stw  r2,-16(fp)
2c0:  008ffd34 movhi r2,16372
2c4:  10b03284  addi r2,r2,-16182
2c8:  eObffd15 stw  r2,-12(fp)
volatile double R;
R=A+B;
2cc: el3ffal7 ldw  r4,-24(fp)
2d0:  el7ffbl7 ldw  r5,-20(fp)
2d4:  eObffcl7 ldw  r2,-16(fp)
2d8:  eOfffd17 ldw  r3,-12(fp)
2dc: 2141832 custom 224,zero,r4,r5
2e0:  10c7f972 custom 229,r3,r2,r3
2e4: 0005f932 custom 228,r2,zero,zero
2e8:  eObffel5 stw  r2,-8(fp)
2ec:  eOffff15 stw  r3,-4(fp)
R=A-B;
2f0:  el3ffal7 ldw  r4,-24(fp)
2f4:  el7ffbl7 ldw  r5,-20(fp)
2f8:  eObffcl7 ldw  r2,-16(fp)
2fc:  eOfffd17 ldw  r3,-12(fp)
300: 2141832 custom 224,zero,r4,r5
304: 10c7f9b2 custom 230,r3,r2,r3
308: 0005932 custom 228,r2,zero,zero
30c:  eObffel5 stw  r2,-8(fp)
310:  eOffff15 stw  r3,-4(fp)
R=A*B;
314:  el3ffal7 ldw  r4,-24(fp)
318: el7ffbl7 ldw  r5,-20(fp)
31c:  eObffcl7 ldw  r2,-16(fp)
320: eOfffd17 ldw  r3,-12(fp)
324: 2141832 custom 224,zero,r4,r5
328:  10c7fof2 custom 231,r3,r2,r3
32c:  0005f932 custom 228,r2,zero,zero
330: eObffel5 stw  r2,-8(fp)
334:  eOffff15 stw  r3,-4(fp)
R=A/B;
338: el3ffal7 ldw  r4,-24(fp)
33c:  el7ffbl7 ldw  r5,-20(fp)
340:  eObffcl7 ldw  r2,-16(fp)
344:  eOfffd17 ldw  r3,-12(fp)
348: 2141832 custom 224,zero,r4,r5
34c:  10c7fa32 custom 232,r3,r2,r3
350:  0005f932 custom 228,r2,zero,zero
354:  eObffel5 stw  r2,-8(fp)
358:  eOffff15 stw  r3,-4(fp)
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3-7. BH(32bit) NS EFREEZH/NMNINDELEBRD—T VR
AHD 32bit BT —BENRBLAVARSILI - EDa—)LIZAAL, BERTZEL, BERE

1.

AT

D LELL 32bit ZHALET .

BT

7toIJ5-a—F: ’ custom 9,13, r2, zero

EEER:

2.

7roIJZ5-a—kK: | custom  4,r2,

HEEIER:

Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

|<Z> | AREL-AVRRSH AL -ED 21—

NWARBL AV ARSI 3 B 2—)LVSERFERD T 32bit ZHAL TEREFER 64bit ZEMLE

—;—O

zero, zero | <:|| WRBL ARSI 3F'D2—)L |

LI 32bit(r3)

[c &7 T 5-0—F 0]
{

int A=123456;
volatile double R;

R = (double)A;

T4 32bit(r2)

=

int A=123456;
29c:  008000b4
2a0:  10b89004
2a4:  eObffd15

volatile double R;

R = (double)A;
2a8:  eObffd17
2ac:  1007fa72
2b0:  0005f932
2b4:  eObffel5
2b8:  eOffff15

movhi r2,2
addi  r2,r2,-7616
stw  r2,-12(fp)

ldw  r2,-12(fp)

custom 233,r3,r2,zero
custom 228,r2,zero,zero
stw  r2,-8(fp)

stw  r3,-4(fp)
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3-8. fEFREEREN NI BH(B20i) N DREBRD L — VR

1. AHD 6sbit T—E%.2 DOLPRBEFO>THARARL AV AN -EDa—ILIZAAL, BER
TEHLEEFEREDO T 320it ZHALET,

AN

7toIJ5-a—F: | custom 10,73, r4, r5

41 32bit(ra)

4L 32bit(r5)

v

|<Z> | AREL-AVRRSH AL -ED 21—

EHEER:

[c SRR LT7 LU TT-a—F D]

{

R=(int)A;

double A=1234.5678;
volatileint R;

=

double A=1234.5678;

29c:  009b5774
2a0: 10beab44
2a4:  eObffd15
2a8:  009024f4
2ac: 10929144
2b0:  eObffel5
volatileint R;

R=(int)A;
2b4:  eOfffd17
2b8:  el3ffel7
2bc:  1905fab2
2c0:  eObfff15

movhi r2,27997
addi  r2,r2,-1363
stw  r2,-12(fp)
movhi r2,16531
addi  r2,r2,19013
stw  r2,-8(fp)

ldw  r3,-12(fp)

ldw  r4,-8(fp)

custom 234,r2,r3,r4
stw  r2,-4(fp)
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39, LEESEE DL — VR

1. A A D 6dbit T—E%.2 DDLORBZEFSTHRBL AV AN -EDa—)LIZAAL, ED
A—ILREDL S RRIZ 64bit T—EEFEEHLET,

ABA: LEA5F 32bit(r2) T4 32bit(r3)
v

7toIJ5-a—kK: | custom 0,ze;),’g,§ ||:> HRBL ARSI ED2—)L

2. AJB B D 64bit T—H%.2 DDLU RBEFSTHRAL ARSI -EDa—)LIZAAL, BE
SETEHL, FEABIILTONIE 07 %, FRHELAED “1” ZE&E AL bit (SSRELTHALET,

AJ1B: LEA45L 32bit(ra) 4L 32bit(r5)
¥

7ty I5-a—F: | custom X, r3,r4,r5 |<:>| WARB LAV RS 3FD2—)L

RERER: (r3) B AL bit(r3) : =5 4E-RKIL, 1= AR

T
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[cE&ES

wET 2T Z-a—F D]

Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

{

double A=1.23456789;
double B=1.23456789;
volatileint C=0;

if(A==B)C++;
if(A<B)C++;
if(A<=B)C++;

=)

double A=1.23456789;

29c: 00902134
2a0: 10b786c4
2a4:  eObffbl5
2a8: 008ffd34
2ac:  10b03284
2b0:  eObffcl5

movhi r2,17028
addi  r2,r2,-8677
stw  r2,-20(fp)
movhi r2,16372
addi  r2,r2,-16182
stw  r2,-16(fp)

double B=1.23456789;

2b4:  0090a134
2b8:  10b786c4
2bc:  eObffd15
2c0:  008ffd34
2c4:  10b03284
2c8:  eObffels
volatileint C=0;
2cc: e03fff15

if(A==B) C++;

2d0:  el3ffb17
2d4:  el7ffcl7
2d8:  eObffd17
2dc:  eOfffel7
2e0: 2141832
2e4:  10c5fc32
2e8: 1000031e

2ec:  eObfff17

2f0: 10800044

2f4:  eObfff15
if(A<B) C++;

2f8:  el3ffbl7
2fc:  el7ffcl7
300: eObffd17
304: eOfffel7
308: 2141f832
30c:  10c5faf2
310: 10000326

314:  eObfff17

318: 10800044

31c:  eObfff1s
if(A<=B) C++;

320: el3ffb17
324:  el7ffcl7
328:  e0bffd17
32c:  eOfffel7
330: 2141832
334:  10c5fb32
338: 10000326

33c:  eObfff17
340: 10800044
344:  e0bfff15

movhi r2,17028
addi  r2,r2,-8677
stw  r2,-12(fp)
movhi r2,16372
addi  r2,r2,-16182
stw  r2,-8(fp)

stw  zero,-4(fp)

ldw  r4,-20(fp)

ldw  r5,-16(fp)

ldw  r2,-12(fp)

ldw  r3,-8(fp)

custom 224,zero,r4,r5
custom 240,r2,r2,r3

bne  r2,zero,2f8 <main+0x68>
ldw  r2,-4(fp)

addi r2,r2,1

stw  r2,-4(fp)

ldw  r4,-20(fp)

ldw  r5,-16(fp)

ldw  r2,-12(fp)

ldw  r3,-8(fp)

custom 224,zero,r4,r5
custom 235,r2,r2,r3

beq r2,zero,320 <main+0x90>
ldw  r2,-4(fp)

addi r2,r2,1

stw  r2,-4(fp)

ldw  r4,-20(fp)

ldw  r5,-16(fp)

ldw  r2,-12(fp)

ldw  r3,-8(fp)

custom 224,zero,r4,r5
custom 236,r2,r2,r3

beq r2,zero,348 <main+0xb8>
ldw  r2,-4(fp)

addi r2,r2,1

stw  r2,-4(fp)
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41, R—R-TASTHDHEE

Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

Nios Il ABIYES S Quartus Prime 7Oz OEHLMNCOHRABEL TSN, 5H . KEHTIE Verilog HDL
TRELTWVETH VHDL TOERELTRETT,

4-2. IP Catalog Z AL - EFEEFE/MNIUES HDL D HERL

4-2-1. FEREEZE NI E D 7 DAERK

1. Quartus Prime 0D IP Catalog 7> K™ ® Installed IP = Library = Basic Function = Arithmetic =
ALTERA_FP_FUNCTION ZEIRLFET , 4 TILYJvIM[Add]ES") L. IP variation file name [Z4RL
FTBIFAIINABE XL T7AILE., P variation file type [ HDL 24 TE#FIRLIOKIZ V) vILET,
ARELETIE. EHTHT771)LE% "double_add.v” . Verilog HDL THRLET,

IP Catalog

1@ x

[«
& ,‘ Installed IP
= Project Directory
System
= Library
[} Basic Functions
- Arithmetic
# ALTERA_CORDIC
=& ALTERA FP ACC CusTOM
| e
ALTERA_MULT_ADD
" ALTFP_ABS
“ ALTFP_ADD_SUB
“ ALTFP_ATAN
* ALTFP_COMPARE
" ALTFP_CONVERT
" ALTFP_DIV
" ALTFP_EXP
" ALTFP_INV
" ALTFP_INV_SQRT
" AITEP 10G

X | =

-

I»

¥ Save IP Variation

IP wariation file name:

x|

Cancel

-
Wi w/double_addy ]

e e S

IP variation file type

R TR T
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[ ALTIMA

2.

A

Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

ALTERA_FP_FUNCTION @ IP a7 .BA AT AT IRV AMKREINET . Function 2 TE TELNER
EIZLET,

ALTERA_FP_FUNCTIONS

Function

Miplint: _ PEERLIR AR Family : Arithmetic
= i
~ Block Diagram 3
I - | * fFundionaIity rF‘erformance | Name AddZSUb
[[1 Show signals B o -
i | e .
| |#ZFunction _ AN Use Select Signal : ON
double_add A rinmetic [ 1
¥ name: AddiSub B 1 Floating Point Data
ﬁ"-‘—clock conduit , . - I
reset » ML e S ec e 1 Format : Double
1
i [ Fioating Point Data 1 Rounding
: 1
onduit .
I Relax rounding : OFF
ondit [~ Rounding 1
RSl loondut Mode:  nearestwith tie breaking to even : Ports
altera unctions ["1 Relax rounding to round up or down to feduce resource
e :e Generate an enable port : ON
[~ Ports 1 -

@ Info: double_add:

4

Cilintelfpga17.1/quartusiids pba/backendiwindows 64/cmdPolyEval -target CycloneV frequency 200 -name
@ Info: double_add: Ciintelfpga/17.1/quartusiidspbalbackendiwindows 64/cmdPolyEval -target CycloneV -frequency 200 -name

¥

Performance #7712t X, Target [CERSNDIMERRIMOLATUVERETHERNLDYY—R
EREDPLATUUN Report [CRINENFT , AELTIE Goal & Combined &L, 2—47 v hREIR
% 100MHz . LAT % 9cycles IZERELFET

ALTERA_FP_FUNGTIONS - double_add .

Megacerss  altera_fp_functions

%R ALTERA_FP_FUNCTIONS

|‘ Block Diagram

[] 8how signals

double_add
i lock conduit
reset o
2 el
duit
duit
el clui
altera_fp_functions

Target
Goal : Combined
4
| . Functionality Performance | Target:—loo MHz
i —————
£~ Target _ ‘I Target : 9 cycles
Goal: Combined |+ I _
Target: 100| MHz 1
: Target: g | 1
| S Co—
[~ Report

Resource Estimates:
Multiplies: 0
LUTs: 18207

Memory Bits: 0
Memory Blocks: g

Minimum acheivable latency at given frequency is 9 cycles, register padding will o

@ Info: double_add:

C:lintelfpgar 7. 1iquartusiids pbalbackendiwindows64/cmdPolyEval -target CycloneV -frequency 100 -name
@ Info: double_add: C:fintelfpgal/17.1/quartusiidspbalbackendiwindows64/cmdPolyEval -target CycloneV -frequency 100 -name

< >
[Ccanca_{_eisn|
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4.

Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

[Finish] Z%')w2 L. Generation #4704 -7Kkv- X Generation Successful &R RS T=5 [Exit]

)L TRHLEY,

- Generation — ALTERA_FP_FUNCTIONS 17.1 X 10 x|

(%) Info: double_add: Variation language : Verilog

(3} Info: double_add: Generating variation file C:AWORK\20180619_DOC\ci_dou
(3} Info: double_add: Generating synthesizable HOL design

(T} Info: Cilintelfpgai1 7. 1iguartusiidspbalbackendiwindows 64/cmdPolyEval -tar
(3} Info: Minimum acheivable latency at given frequency is 9 cycles, register pac
(T} Info: Cifintelfpgai1 7. 1iquartusidspbalbackendiwindows 64/cmdPolyEval -tar
\3) Info: DSP Blocks Used: 0

I3 Info: LUTs Used: 1897

IT) Info: Memory Bits Used: 0

[E WL EPN N PR Mo sl | Lmm e 1

< ?

-~

(T} Info: double_add: Qutput directory - C:WORK\20180619_DOC\ci_double_fp m

(T} Info: Generating altera_fp_functions "double_add" for QUARTUS_SYNTH —

lGeneration Successiul 1

£ rENT= IP OF7% Quartus Prime TACIHONIHAF AT NEINDFATAST RRIRTENETD

T. [Yes] #0') v L THARAHFT .

& Quartus Prime IP Files |

When you create an Intel IP variation, a Quartus Prime IP File is generated.
Quartus Prime IP Files are used to represent the Intel IP in your design. Do you
want to add the Quartus Prime IP File to the project?

e I E T S S\ double_add.qgip

™ Automatically add Quartus Prime IP Files to all projects
(Mote: Turning on this option permanently suppresses this dialog box. You can
change this setting in the Options dialog box)

A

=

g
é
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b ALTIMA
4-2-2 EREEIF R/ NERE QT DERK

1.

3.

Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

BIIE(4-2-1) D 1. EFEIFEDIRVET. IPCatalog 5 ALTERA_FP_FUNCTION ZRiE. £H3 %7714
% “double_mulv” . Verilog HDL THERLEY,

ALTERA_FP_FUNCTION @ IP a7 ABF A TRY RYIANRRENFET . Function 7% TFERDEH

EIZLET,

%h ALTERA_FP_FUNCTIONS

Megotaere” altera_fp_functions

|~ Block Diagram | ;

[[1 Show signals

| Function

* fFunctionaIity [ Performance |

oy L L L L L L L L L L L L L L L1 T

double_mul

lock conduit

ot

Lconduﬂ

duit

duit

attera_fp_functions

« M Generate an enable port

S —————

4
P

/ _ —
Famiy: |

MName:

[~ Floating Point Data

Format | Double V

I' Rounding

Mode:  nearestwith tie breaking to even

[1 Relax rounding to round up or down to reduce resource

Function
Family : Arithmetic
Name : Multiply
Floating Point Data
Format : Double
Rounding
Relax rounding : OFF
Ports

Generate an enable port : ON

[+ Ports

-

~

\

<

@ Info: double_mul: C:lintelfpgal/17 1lquartusiidspbalbackendiwindowstd/cmdPolyEval -target CycloneV frequency 100 -name none -noCha
@ Info: double_mul: C.intelfpga7.1/quartusiidspbalbackendiwindowsGd/icmdPolyEval -target CycloneV -frequency 100 -name none -noCha

¥

Performance #7IZtNE X, Target I[CERINDIMERRIOLATUVERETHERNDYY—R
EREDPLATUUN Report [CRIRENFT , AELTIE Goal & Combined &L, 2—47 v hRER
% 100MHz . LAT% Scycles IZERELET

%R ALTERA_FP_FUNCTIONS

Megotare’ altera_fp_functions

|~ Block Diagram | :
1 Show signals i

Functionality

Performance
- —— ~

double_mul

Target
Goal : Combined
Target : 100 MHz
Target : 5 cycles

Elk

reset

clock

ot

luit

luit

luit

conduit

altera_fp_functions

Report

[~ Target 1
Goal: Combined [+ :
Target: 100 MHz 1
Target: 5 cycles 1

Resource Estimates:

Multiplies: 2
LUTs: 500
Memaory Bits: 0

Minimum acheivable latency at given frequency is 5 cycles, register padding will occur to meet late

Memaory Blocks: g

<

@ Info: double_mul: C:/intelfpgal17 1/quartusiids pbalbackendiwindows 64/cmdPolyEval -target CycloneV -frequency 100 -name none -noCha
@ Info: double_mul: C:fintelfpgal17 1/quartus/ids pbalbackendiwindows B4/cmdPolyEval -target CycloneV -frequency 100 -name none -noCha

¥
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[Finish] Z%')w2 L. Generation #4704 -7Kkv- X Generation Successful &R RS T=5 [Exit]

)L TRHLEY,

H£pENnt= IP 37% Quartus Prime AP IIMNIHA AT NEIHODEA 7O HBRRSNFET DT,
[Yes] 0O LTHARAHFET,

4-2-3. fEREZFE/NBRET DA

BIE®D 1. EEHEDIEET, IP Catalog A5 ALTERA FP_FUNCTION %BAE. T 577/ 4
% “double_divv” . Verilog HDL THRBLEY .

1.

ALTERA_FP_FUNCTION @ IP a7 .BA AT AT IR AMKREINET . Function 2 TE TELNER

EIZLET,

ALTERA_FP_FUNCTIONS - double_div

ALTERA_FP_FUNCTIONS
Megacers  Altera_fp_functions

|~ Block Diagram

[[1 Show signals

)

N

[( Functionality Performance
P L——-—-—-‘-——W‘

double_div

reset

conduit

attera_fp_functions

‘3| [ Floating Point Data

[* Rounding

= Ports

Wethod: | pglynomial Approximation i Generate an enable port : ON
A FPorts I
\@ Generate an enable port ,’

}’fu nction A

\

Family: |
Name: |Divide [

Format: | pouble [

Mode:  nearestwith tie breaking to even

[1 Relax rounding to round up or down to reduce resource lI

Function

Family : Arithmetic

Name : Divide
Floating Point Data

Format : Double
Rounding

Relax rounding : OFF
Algorithm

Method: Polynomial

i ———————————— - -

¢

@ Info: double_div: C:fintelfpgal17.1iquartusiidspbalbackendiwindowsG4/cmdP olyEval -target CycloneV -frequency 100 -name none -noChanyal
@ Info: double_div. C.fintelfpgal/17.1/quartus/ids pba/backendiwindowsG4/cmdP olyEval -target CycloneV -frequency 100 -name none -noChanval

¥
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S ALTIMA

Performance 27 (ZHIE R, Target |ZERINDEMERLEECLATULERETHERAD)Y—R
EHEOLATUUD Report [TRRENFET , KEETIL Goal & Combined &L, #—7vhEIK

3.

#%F 100MHz  LAT2i% 26cycles |

[ ALTERA.FP_FUNGTIONS — double
%R ALTERA_FP_FUNCTIONS

Megoters  altera_fp_functions

— =S

—axX &

Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

LET,

I‘ Block Diagram

[[1 Show signals

1

||k
:| | Functionality Performance |

L L L L L & & 8§ & L& 01 N
>

f|~ Target

duit

it

altera_fp_functions

| |
double_div Goal: C v 1
" : Target: 100 MHz :
lock conduit l Target: 25 cycles |
Ereset e L — — — ——————— — — ——
Report
D |conduit i

=10 x|

Documentation

Target

Goal : Combined
Target : 100 MHz
Target : 26 cycles

Resource Estimates:

Multiplies: 28

LUTs: 2739

Memary Bits: 389120
Memaory Blocks: 39

Minimum acheivable latency at given frequency is 26 cycles, register padding will occur to meet laten

<

@ Info: double_div: C:fintelfpga/17.1/quartus/dspbalbackendiwindows 64/cmdPalyEval -target CycloneV -frequency 100 -name none -noChanVal
@ Info: double_div: C:fintelfpga17 . 1/quartusiidspbalbackendiwindows §dicmdPolyEval -target CycloneV -frequency 100 -name none -noChanal

¥

Cancel i Finish E

————

[Finish] %)% L. Generation &4 7 0% =Ry X[Z Generation Successful &ERTSNT-5 [Exit]

=9y LTEALCE T,

HREEtT- IP OF7% Quartus Prime 70

[Yes] 0y LTHAAHET

S

v

INMZHARATHEIDDFATOT NRRENET DT,
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b ALTIMA

Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

4-2-4. BE(32bit) I SISFEEZEN NN DEBROT DERL

1. BIE®D 1. EEBHBORET. IP Catalog M5 ALTERA FP_FUNCTION ZBE. £ 3277014
% “double_i2d.v” . Verilog HDL THERLEY,

2. ALTERA_FP_FUNCTION @ IP a7 4AA7RY RV AMNKRRINET . Function 2 TE FEEDEX

EIZLFET,

ALTERA_FP_FUNCTIONS

Megaters  altera_fp_functions

I‘ Block Diagram

[[1 8how signals

i
' fFundionaIity rF'erformanc:e |

Py L L L L LTS

| Function

double_i2d

lock conduit

reset o

cuit

cuit

atera_fp_functions

Family:

Name: |Fixedto Floating Point 9|

|~ Floating Point Data

Format |Double [+

|~ Fixed Point Data

Width: (32 bits

Fraction: | bits

Sign:

signed ||

S e -

[~ Ports

\QGenerate an enable port ,/

Function
Family : Conversions

Name : Fixed to floating Point

Floating Point Data
Format : Double
Fixed Point Data
Width : 32 bits
Fraction : 0 bits
Sign : signed
Ports

Generate an enable port : ON

<

@ Info: double_i2d: C:intelfpga7.1/quartus/idspbalbackendiwindowsG4/cmdPolyEval -target CycloneV -frequency 100 -name none -noChan
@ Info: double_i2d: C:intelfpga/7.1/quartus//dspbalbackendiwindows64/cmdPolyEval -target CycloneV -frequency 100 -name none -noChan

¥

3.  Performance #7(ZHIEZ. Target [CERINDEMERIREOCLATULERET HERNLD)Y—R
FEREOLATUUM Report ITRTREINET , AEETIX Goal  Combined L. Z—4 VLEK
% 100MHz . LATUI% 3cycles IZERELET

Megateres  altera_fp_functions

ALTERA_FP_FUNGTIONS - double_i2d
Target

ALTERA_FP_FUNCTIONS

|~ Block Diagram

["1 Show signals

4

¥
i [ Functionality F'erformance|

L L L L L L L L L L LS

double_i2d

presetf oot
D |conduit

luit

alttera_fp_functions

1

comeneol] :

100 MHz 1

Target: 3 cyeles |
e e e e e e e |

Goal : Combined
Target : 100 MHz
Target : 3 cycles

I" Report

Resource Estimates:
Multiplies: 0
LUTs: 372
Memaory Bits: 0

Memory Blocks: g

Minimum acheivable latency at given frequency is 3 cycles, register padding will occur to meet laten

@ Info: double_i2d: C:lintelfpga/7.1/quartus/idspbalbackendiwindowsG4/cmdPolyEval target CycloneV -frequency 100 -name none -noChan
@ Info: double_i2d: C:intelfpga17.1/quartusfidspbalbackendiwindowsG4/cmdPolyEval -target CycloneV -frequency 100 -name none -noChan

{ >
(T ]
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4. [Finish)Z%')v2L. Generation #4704 7Ry X[ Generation Successful &FRSNT=5[Exit]ZEY

oL THCET,

5. HERENhf- IP O7% Quartus® Prime A IIMNIHAFADNEIADEATAT NRRENFET D

T. [Yes]&7 )L THRARAHET

4-2-5. {EFEEEIF B NI S BRI (320it) NDEHTT DAL

1. BIIE® 1. ERHFDIRET. IP Catalog H > ALTERA_FP_FUNCTION #BiE. £ERT 57704

% “double_d2iv” . Verilog HDL THERLET,

2. ALTERA_FP_FUNCTION O IP a7 ERBA AT RY RV AMKRREINET , Function FTETEENER

EIZLET,

ALTERA_FP_FUNGTIONS - double_d2i

%R ALTERA_FP_FUNCTIONS

Megacerss  altera_fp_functions

|‘ Block Diagram | ;

F f Functionality r Performance |
[ Show signals 7 o - S
B A'F Function N
double_d2i Family: !

Function
Family : Conversions

Name : floating to Fixed Point

Floating Point Data

Format : Double

L\
.
ion 1
Name:  [Fioatingto Fixed Point  [9)] I . .
ﬁ"-‘—clock conduit b | e e - ! FIXGd POInt Data
reset | 1| [ Fioating Point Data J . .
- 9y 1| Fomat [oowre B H Width : 32 bits
S J||NEwnest 5 oits | Fraction : 0 bits
: Mantissa: |23 bits : Si 5
altera_fp_functions | | .
1 e _ i ign : signed
| [ Fixed Point Data -
§| widn  [32 bits | Ports
Fraction: |p bit: 1
- = Generate an enable port : ON
Sign: signed [ 1 -
D] g
E

<

@ Info: double_d2i: C:lintelfpga/7?. 1/quartusiidspbalbackendiwindows 64/crmdPolyEval -target CycloneV frequency 100 -name none -no
@ Info: double_d2i: Cuintelfpga/17.1/quarntusiidspbalbackendiwindows64/cmdPolyEval -target CycloneV -frequency 100 -name none -no

?
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3.

Performance 27 (ZHIE R, Target |ZERINDEMERLEECLATULERETHERAD)Y—R
EHEOLATUUD Report [TRRENFET , KEETIL Goal & Combined &L, #—7vhEIK
#%F 100MHz . LAT% 3cycles IZERTELET .

ALTERA_FP_FUNCTIONS - double_d2i

| Target
ALTERA_FP_FUNCTIONS

megacers  Altera_fp_functions Goal : Combined
|~ Block Diagram I

lsh ) I * Functionality FPerformance TargEt : w MHZ
ow signals i r—,-—-—-—-—L----J—-—-—ﬁ

i |'|— Target \ Target : 3 cycles
i = L
double_d2i ||y Goat (combined [ 1
A1 Target 100 uHz
Ik ’ ) i 1
ko oot : l Target: 3 cycles y
reset - ——————— -
2 Report
| conduit i l"
] i Minimum acheivable latency at given frequency is 3 cycles, register padding will occur to mee i
e funetians|| Resource Estimates:

Multiplies: W]
LUTs: 355
Memaory Bits: 0

Memaory Blocks: o

@ Info: double_d2i: Cintelfpga/17.1/quartus/ids pbalbackendiwindows&4/cmdP olyEval -target CycloneV frequency 100 -name none -no
@ Info: double_d2i: C:fintelfpga/ 17 1/quartus/idspbalbackendiwindowsGdicmdP olyEval -target CycloneV -frequency 100 -name none -no

¢

»

[Finish] £4')v% L. Generation &4 7 0% -7Rv%- X[Z Generation Successful &ERTENT=5 [Exit]
=0)vILTHLEY,

RSNt IP OF7% Quartus Prime AT OMIAADNESIHDFE A TAT HRRRSNFEIT DT,
[Yes] 9y L THAAHET
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. ey = R e 2 =5, =5
Iv\ ALTIMA Nios® Il - {EFEEZH/NEIRENREL AV ARSI IV DEE
4-2-6. (EREFE/NILLE T D AR

1. Quartus Prime @) IP Catalog /K™ ® Installed IP = Library = Basic Function = Arithmetic =
ALTFP_COMPARE ZEIRLFET , A TILUJv I [Add] Z4')v7L. IP variation file name 24T
BIF7AIVINRAE IV T7AILE, IP variation file type [ HDL 24 T#EIRL [OK] F0')vILET,
AREETIE. ERRT 5T71IL4% "double_cmp.v” . Verilog HDL THERLET,

IP Catalog 18 x & Save IP Variation x|
I‘\ X = IP variation file name:
me '—————————————————————\ oK
EJJ Installed IP 1= I e b _te w/double_ cmpv{ ||
El Project Directo ————————————————————— C 1 |
e 2 IP variation file type anee
| B system
o
El Library l(" VHDL
E] Basic Functions
; lr' Venlug
B Arithmetic S _l

 ALTERA_CORDIC 4
" ALTERA_FP_ACC_CUSTOM
™ ALTERA_FP_FUNCTIONS b
- 4 ALTERA_MULT ADD
" ALTFP_ABS
¥ ALTFP_ADD SUB
o AT RA T e e e e
l'_ {ALTFP_COMPARE
ALTFP_CONVERT
" ALTFP_DIV
" ALTFP_EXP
- B ALTFPINV
 ALTFP_INV_SQRT
" AITEP 106G ﬂ

L 4

+ Add.

P4

-

2. ALTFP_COMPARE @ IP A7XEMA A7 0T - RYIAMKRTRINET ., General ZTETEDERFEIZL
F9,

2| x|
£j ALTFP_COMPARE

What is the floating point format?

o General 2

Double precision (64 bits)

T Currently selected device family: ICydUne W
ouble_cm . o
el 7 merhpreiectiid  What is the output latency in clock
je— dataa[63..0] aeh
datab[63..0] What is the floating point format? cycles?
——— -
l("' Single precision {32 bits) \I 1 C I
I("' Double precision (64 bits) 1 = yc es
‘("' Single extended predsion (43 bits to 64 bits) |
How wide should the 'dataa’ input, and ‘datab’ input buses be? |64 'I bits
How wide should the exponent field be? 11 ~ | bits
Mantissa width = ISZ— it
(daiz input widih] (exponent field Widﬂ’ﬂ - 1 e
lwhat is ihe output Iabenqr in dod< qfdes" I VL'
I | (= 1T = 1
Ver17.1/Rev.1 20184 8 A 22/42 ALTIMA Company, MACNICA, Inc.
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Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

3. General2 #TIZH)&Z . TEEDHREIZL. [Finish) 2')vILFET,

4.

5.

Ver.17.1 /Rev. 1

'#j ALTFP_COMPARE

double_cmp

dataal§3..0]
datab(53..0]

—
—

F— clock
k— clk_en
L

aclr

Clock C

aeb 4
aneb 4
agh -
ageb 1

alb
aleb

Resource Usage
79 lut + G reg

21x|

Which output do you want?

—Which outputs do you want?

(SelegtALleast O0Fle s o a=b:ON
"47 a =b (equal) \\
1 ¥ & <= b (notequal) 1 a<> b . %
| ¥ a > b (greater than) : a>b_ON
: ¥ a>=b (greater than or equal) 1 =
[ ¥ a < b (less than) 1 a>=b:%’
| ¥ a <=b (less than or equal) 1
: [~ unordered : a< b : %I
I—Do you want to create optional inputs? —ii a<= b . QV
| ¥ Create an asynchronous clear port ; unordered : OFF
\ [¥ Create a dock enable port y;

N e e e e - Do you want to create optional inputs?

Create an asynchronous clear port : ON
Create a clock enable port : ON
o ——
| Cancel ‘ | < Back ‘ | Mext = ‘I| Fini ‘!
e
Summary 27 MWRRENT=5, BE [Finish] £2')vILET,
2l x|

'Zj ALTFP_COMPARE

Summary

clk_gn

@
—
k— clock
|
K— aclr

double_cmp
dataal63..0] aeb -
databl63..0] aneb 1

agh
ageb 1
alb 4

Resource Usage
79 lut +Greg

Turn on the files you wish to generate. A gray checkmark indicates & file thatis
automatically generated, and a green checkmark indicates an optional file. Click Finish to

generate the selected files. The state of each checkbox is maintained in subsequent

MegaWizard Plug-In Manager sessions,

The MegaWizard Plug-In Manager creates the selected files in the following directory:

C:\WORK\20180619_DOC\di_double_fp,

File

| Description

double_cmp.v

[ double_cmp.inc
[ double_cmp.emp
[ double_cmp.bsf
[ double_cmp_inst.v
double_cmp_bb.v

Variation file

AHDL Indude file

VHDOL component dedaration file
Quartus Prime symbal file
Instantiation template file
Verilog HOL bladk-box file

b

£ENT- IP OF% Quartus Prime AV TINMIMAHFADNEINIDF A T7OT HBRTRSNET DT,
[Yes] 9y L THAAHET
e ———— ]
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Nios® || - {EFEEEFE/NBUBE AR AL AV RS a0 DERE

4-3. NABLAVANS I AV DT LARIL-T7AIL

AEETCHERTIHRIL ARSI A ED 21— LD T LARJL HDLF TFERIZRLET,

;ﬁ_synthesis translate_off
“timescale 1ns / 1qs
'/ synthesis translate_on

“define INST_WRX 5
“define INST_WRY 5
“define INST_RDL 5
“define INST_RDH 5
“define INST_RDY 5
“define INST_ADD 5
“define INST_SUB 5
“define INST_MUL 5
“define INST_DIV 5°
“define INST_I2D 5
“define INST_D2I 5
“define INST_LT 5
“define INST_LE 5
“define INST_GT 5
“define INST_GE 5
“define INST_EQ 5
“define INST_NE 5

“define LATE_ADD 5
“define LATE_SUB 5
“define LATE_MUL 5
“define LATE_DIV 5'd26
“define LATE_I2D 5
“define LATE_D2I 5
“define LATE_CMP 5°

// input
input
input
input
input [
input [
input [
input
// output

output

({0

=

-

=

m
L L Lo L Lo
woooh g
HFwwww

3
313

butput [31:

Blmodule double_fpy (

: function : latency
"do /0 : -mcustom-fwrx £ D 7]
‘di /1 : -mcustom-fwry : 0
"d2 /2 : -mcustom-frdxlo 0
"d3 /3 : -mcustom-frdxhi 0
"da /4 : -mcustom-frdy 0
'35 £ 5 & —mcustom-;adgg 9
"dé /' 6 : -mcustom-fsu 9 XS =P .
'd7 7 : -mcustom-fmuld 5 jJX/’TL\ 4/ZF77/3/
/8 : -mcustom-fdivd 26 —
/9 : -mcustom-floatid : 3 %‘%(*ﬁﬂ)@fﬁ%
4 : -mcustom-fixdi : 3
: -mcustom-fcmpltd : 1
: -mcustom-fcmpled : 1
: -mcustom-fcmpgtd : 1
: -mcustom-fcmpged : 1
: -mcustom-fcmpeqd : 1
: -mcustom-fcmpned : 1 _
"d9
'd9 —,
o AT7BOLATULDESR
'3 KEREMICIE S 2L —2av T TRERB L EZF R EL TEELY,
d3
di
clk,
reset,
clk_en,
0] n,
0] dataa,
0] datab,
start,
0] result,
done
add_en = clk_en & ((n == "INST_ADD) || (n == "INST_SUB));
gu1_en = cqt_en & En = “INST_MULg;
iv_en = clk_en & n == "INST_DIV); e - =
i2d_en = clk_en & (n == “INST_I2D); BEO7ITXT S Enable 15
d2i_en = clk_en & (n == "INST_D2I); .
cmp_en = clk_en & ({n == “INST_LT) || (n == “INST_LE) DERK
|l (n == "INST_GT) || (n == "INST_GE)
Il (n == "INST_EQ) || (n == "INST_NE));
: 0] add_result;
3: 0] mul_result;
3: 0] div_result;
: 0] i2d_result;
: 0] d2i_result;
alt;
ale;
agt;
age;
aeq;
ane; =o 0
LATU A4
: 0] count; :}_
: 0] datax; ,E%ﬁ%bvz’ﬁl
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B always @(posedge clk or posedge reset) begin
=) if(reset) begin

datax <= 0;
count <= 5'hF;
- end
else
if(clk_en) =
if(start)
=] case (n)
"INST_WRX : datax <= {datab, dataa};
TINST_WRY : datax <= {32'b0, dataa};
“INST_ADD : count <= LATE_ADD - 1; R
“INST_SUB : count <= 'LATE_SUB - 1: Start T, WRX KLU WRY [&
TINST_MUL : count <= "LATE_MUL - 1; .
TINST_DIV : count <= LATE_DIV - 1; S \ L ==
“INST_I2D : count <= "LATE_I2D - 1; - LORGMbDFEAHL.
TINST_D2I : count <= “LATE_D2I - 1; . —,9 ~
"INST_LT : count <= 'LATE_CMP - 1; %ﬂu%‘ib’fTJ/'jJr7/7
“INST_LE : count <= "LATE_CMP - 1;
“INST_GT : count <= 'LATE_CMP - 1; #ER1E
"INST_GE : count <= "LATE_CMP - 1;
"INST_EQ : count <= "LATE_CMP - 1;
"INST_NE : count <= "LATE_CMP - 1;
- endcase
=] else begin _
count <= count - 1; —
if(count == 0)
datax <= (n == "INST_ADD)? add_result
: (n == "INST_SUB)? add_result
(n == "INST_MUL)? mul_result
En = ‘INST_DIV%? dig_resu}t
n == "INST_I2D)? i2d_result -, . . >
En - ‘INST_02§)?{{32'hO, ?2'}i_resu'|t} LATU NI BENINE
n == TINST_LT)? {63'h0, alt — . .
(n == TINST_LE)? {63°h0, ale} L\ LATU IO 0 I
En = INST_GT%? %63'?0, agt%
n == "INST_GE)? {63'h0, age ~ S e =
. En — ‘INST_EQ%? %63.:-10' aeq% f‘d‘h'ilﬁ%:?@ﬁ%%lﬁ%ﬁ
: (n == "INST_NE)? {63'h0, ane . —
: datax; %U“/Zéﬂs{%ﬁ
- end
else
count <= 5'hF;
end _
B double_add double_add_inst ( M
.areset (reset),
«clk (clk);
.en (add_en),
.a (datax),
.b ({datab, dataa}),
.opsel (n == "INST_ADD),
.q (add_result));
B double_mul double_mul_inst (
.areset (reset),
.clk (c1k),
.en (mul_en),
.a (datax),
.b ({datab, dataa}),
.q (mul_result));
B double_div double_div_inst(
.areset (reset),
.clk (c1k),
.en (div_en),
.a (datax),
.b ({datab, dataa}),
.q (div_result));
B double_i2d double_i2d_inst( L
.aqiset Er$§§t),
.C clk), .
.en (i2d_en), ;§§:7t0)?§$‘ﬁ
.a (dataa),
.q (i2d_result));
B double_d2i double_d2i_inst(
.areset (reset),
-clk (c1k),
.en (d2i_en),
.a ({datab, dataa}),
.q (d2i_result));
B double_cmp double_cmp_inst(
.aclr (reset),
.clock (clk),
.clk_en (cmp_en),
.dataa (datax),
.datab ({datab, dataa}),
.alb (alt),
.aleb (ale),
.agb (agt),
.ageb (age),
.aeb (aeq),
.aneb (ane)); _

T
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assign done = (n == “INST_WRX)? start n
: (n == TINST_WRY)? start
: (n == "INST_RDL)? start
: (n == "INST_RDH)? start
: (n == "INST_RDY)? start
= En = :INST_ADD%Z Egcoung = 8;'.; } - 8%
: (n == “INST_SUB)? count == 0)? 1 :
: En —_ \INSTNUL;? Egcount —_ o;? § i 03 WRXWRY,RDL,RDH,RDY [ start
- == "INST_DIV)? t ==0)21:0
: (n = “INST_I2D)? ((count — 037 1 : 0) — | % done [ZEIEEIL., £DHhIE
g En = :INST_D%Ig_?) Egcoung = 8;: 1 8; TSP B A
. == "INST_D2I)~ count == 23 = Sosom > S
- Ez == "INST_LT 3? Egcount = og? 1 : 03 L1472~ - 07T
- == "INST_LE )? t =0)21:0 _
: (n — “INST_GT )2 ((count — 037 1 : 03 done Z7¥—h
: (n == "INST_GE )? ((count == 0)? 1 : 0)
: (n == "INST_EQ )? ((count == 0)? 1 : 0)
: (n == "INST_NE )? ((count == 0)? 1 : 0)
= -
assign result = (n == "INST_WRX)? 0 ‘
: (n == TINST_WRY)? 0
: (n == TINST_RDL)? datax[31: 0]
- En = :INST_RDng gagaxE%:Bé%
: (n == “INST_RDY)? datax[31: .
: En = 'INST_ADD%? add_resu'lt[63:32% WRXWRY [ E A& D =&
: (n == "INST_SUB)? 232
: (n == INST_MUL)? 32] result [& O. RDL,RDH,RDY I&
: En == ~INST_D%gz v Icle 32% - "
. n == INST_I Lo | resu 3:32 q 89 N
: En == :INST:DZIg:: %Z‘i::'esM% , BRRBRLOASOE. BRI
: == TINST_LT )? {30'h0, alt S o+
: (n = “INST_LE 37 {30°ho. ale} BEIT7OH A, LLEIE LB
: En == TINST_GT 3: %38::18, agt% (bt
: (n == "INST_GE )? {30'h0, age = S
: (n == TINST_EQ )? {30'hoO, agq} ol
: (n == “INST_NE )? {30'h0, ane} 7
: 0; -

endmodule

T
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4-4, Component Editor [CKDARAL AV AN a0 DIERL

Platform Designer [CHRAL AV AN 3BV 2—ILEERLET,

1.  New Component *=a1—H5 Component Editor Z#2&1LT. Component Type 47T Name LU
Display name . Group #&ELFE T,

". Component Editor - double_fp_hw tcl* - il

File Templates Beta Wiew

Component Tyvpe

Block Symbal 32 | Files &2 | Parameters &0 | Signals & hterfaces

b About Component Tuvpe

ame: Idouble_fp

Name : double fp

Display name : Double precision floating point

four arithmetic operation

Display name: IDoubIe percizion floating point four arithmetic operation

Wersioh: | 10

Group : Custom Instruction Modules

Group: ICustom Thetruction Madules

~ |

Created by I

|

Izore I

Documentation: Title

URL

EalE=

L

2. Files #7JT Synthesis Files XU Verilog Simulation Files Z5%ELET

". Gomponent Editor — double_fp_hw icl® B |
File Templatez= Beta Miew
Comporent Type 25 | Block Symbol & Paramsters &b | Signals & Interfaces &2 | = [=f =]
+ About Files
Synthesis Files
These files describe this component's implementation, and will be created when a Guartus swnthesis model is generated.
The parameters and signals found in the top-level module will be used for this component's parameters and signals.
Output Path Source File Tyvpe Attributes

E |double_fpuy double_fpu Verilog HDL Top-level File -
4. [double_add x double_add v Veriloge HDL no attributcs
o [double_muly double_muly Verilog HDL no attributes

double_div.yv double_div Verilog HDL no attributes
= double_i |2dv double_i2d» Verilog HDL no atributes

s ke Hewihla A% s, = HNI e j

l Add File.. !I Remave File Analyze Sywnthesis Files | Create Synthesis File from Sienals
Top-level Module: I(F\nalyze files to select mndule)_l
Verilog Simulation Files
These files will be produced when a Verilog simulation model is generated.
Qutput Path Source File Tyvpe Attributes

= |double_fpux double_fpus Verilog HDL no attributes ﬂ
4 |double_add o double_add_sim/double_addwa Verilog HDL no attributcs
= double_mul vo double_mul_sim/double_mulwo Verilog HDL no attributcs

double_divyvo double_div_gim/double divvo Verilog HDL no attributes
X double_div_memoryC0_uwid146_i...|double div_sim/double div_memoryC..|HEX Data no attributes

(¢ el s A 1T § doible A cim fdonble di mamond [HEY Nata s j
| AddFile. ’ Remave File | Copy from Symthesiz Files |

[Add File...] Z2)vOLTI7AIEEEEZLET ., by T LRI T7AILIE "double_fpuv” ZBML. ZFiLLL

M 32 ETERLI-774ILEBINLTITEET,

DAL —ar AT AIIE by T LARIL-T7A )L (double_fpuv) ELEBSEEDTT (double_cmpwy) [XERK

BAI774ILERCHLDZEFALET A,

YR RRTD7AMIL) DNERSNET DT, TEo%FHALET,
No T7AIVIK <ZERLETFTE> sim THIVFIZERSNTWVET DT, THLEEMLTESLY,

ALTERA_FP_FUNCTION THERL=a7(% vo 774 JL( Verilog-HDL $*
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#E. double_div_sim ZAILFIZIE, hex(AEVHEME D 7ML EEREINET DT, 2H5EHEML TS

LY,

Nios® Il - fEAFEFE/NUEENRI LAV RSV a3V DERE

LTHI7ANEEBZLED L. HEITF7IILD Type EREALFET,

v Fl=lE vo J7AILD Type & "Verilog HDL” &L, .hex F7AILD Type [ ”HEX Data” &L TLZ&E

LY,

BRRAITMILDOBFRER

Output Path Source File Tupe Attributes
double_fpuy double_fpus Verilog HDL Top-level File
double_add v double_addy Verilog HDL no attributes
double_mul v double_mulw Verilog HDL no attributes
double_div v double_divy Verilog HDL no attributes
double_i2d v double_i2dy Verilog HDL no attributes
double d2iv double_d2iy Verilog HDL no attributes
double_cmp v double_cmp Verilog HDL no attributes

22al—av AT ML DEHERER
Output Path Source File Tvpe Attributes
double_fpuy double_fpuy Verilog HDL no attributes
double_add vo double_add_sim/double_add vo [Werilog HDL no attributes
double_mul vo double_mul_sim/double_mulvo Werilog HDL no attributes
double_divvo double_div_sim/double_divvo [Werilog HDL no attributes
double_div_memoryG0_uid 146_invTables_lutmemhex |double_div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG0_uid 147_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG0_uid 148_invTables_lutmemhex |double div_simAdouble_div_m.. [HEX Data no attributes
double div memoryG0 uid149 invTables lutmemhex |double div sim/double div m..HEX Data ne attributcs
double_div_memoryG0_uid 150_invTables_lutmemhex  |double div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG0_uid 151_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG0_uid 152_invTables_lutmemhex |double div_sim#double_div_m.. [HEX Data no attributes
double_div_memoryG0_uid 153_invTables_lutmemhex  |double div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG0_uid 154_invTables_lutmemhex |double div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryGi_uid 155_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG0_uid 156_invTables_lutmemhex |double div_sim/double_div_m..[HEX¥ Data no attributes
double div memoryG0 uid157 invTables lutmemhex |double div sim/double div m..HEX Data no attributes
double_div_memoryG1_uid 161_invTables_lutmemhex |double div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG1_uid162_invTables_lutmemhex  |[double_div_sim/double_div_m.. [HE¥ Data no attributes
double_div_memoryG1_uid 163_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG1_uid 164_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG1_uid 165_invTables_lutmemhex  |[double_div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryC1_uid 166_invTables_lutmemhex |double div_sim#double_div_m.. [HEX Data no attributes
double_div_memoryG1_uid 167_invTables_lutmemhex |double_div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG1_uid 168_invTables_lutmemhex  |double div_sim#double_div_m.. [HEX Data no attributes
double_div_memoryG1_uid 169_invTables_lutmemhex |double_div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG1_uid170_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG2 uid173_invTables_lutmemhex  |double div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG2 uid 174_invTables_lutmemhex |double div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG2_uid 175_invTables_lutmemhex |double_div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG2 uid176_invTables_lutmemhex |double div_sim#double_div_m.. [HEX Data no attributes
double_div_memoryG2_uid 177_invTables_lutmemhex  |double_div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG2_uid 178_invTables_lutmemhex |double div_sim/double_div_m.. [ HEX Data no attributes
double_div_memoryG2_uid179_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG2 uid 180_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG3_uid 133_invTables_lutmemhex  |double_div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG3_uid 184_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG3_uid 185_invTables_lutmemhex |double_div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG3_uid 136_invTables_lutmemhex |double div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG3_uid 187_invTables_lutmemhex |double_div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG3 uid 188_invTables_lutmemhex |double div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG4_uid 191_invTables_lutmemhex |double_div_sim/double_div_m.. HEX Data no attributes
double_div_memoryG4_uid192_invTables_lutmemhex |double div_sim/double_div_m.. [HEX Data no attributes
double_div_memoryG4_uid 193_invTables_lutmemhex |double_div_sim/double_div_m.. HEX Data no attributes
double_i2d vo double_i2d_sim/double_i2ddvo |Werilog HDL no attributes
double_d2ivo double_d2i_sim double_d2ive Werilog HDL no attributes
double_cmp v double_cmpy Verilog HDL no attributcs
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3. Signal & Interface 27T <<add interface>> %%')y-7LT Custom Instruction Slave ZEiRLET,

". Gomponent Editor — double_fp_hw tcl* 5

File Templatez Beta \iew

x|

CGomponent Type 53| Black Symbaol 53| Files 53| Parameters &%

» About Signals

| MHame | 1
AHB Master

AHBE Slave

APB Master

APB Slave

AxI 4 Stream Master

AxI 4 Stream Slave

AT Master

AT Slave

AT Master

AxI4 Slave

AxI4Lite Master

AxT4Lite Slave

fvalon Memory Mapped Mazter

Avalon Memaory Mapped Slave

Avalon Streaming Sink

Avalon Streaming Source

Clock Ihput

Glock Qutput

Conduit

Custom Instruction Master
tom Ihs tio =

HSSI Bonded Clock Input

HSSI Bonded Clock Qutput

HSSI Serial Clock Input

4. YERENT= nios_custom_instruction_slave M T @ <<addsignal>> #%')v LT ck Z:&ERLFET,

". Gomponent Editor — double_fp_hw tcl* §

File Templates Beta View

Camponent Tvpe 33| Block Symbal 83\ Files $3| Parameters &%

» About Sighals

Mame |

B=nios_custom_instruction slave Custom o

b

o ok

Lm_m,,. =
dataa
datab
done
n
readra
readrb
reset
reset req
result
start

writerc

5. [E#RIZ <<add signal>> &%')v27LT clk_en. dataa, datab. done. n. reset. result, start DIESZE4ERK

LET.
. Gomponent Editor — double_fp_hw tc|* B

File Templates Beta Miew

Component Type 33| Black Symbal §Z§| Files m| Parameters 2%

b About Sienals

Mame

- nios_custom_instruction slave clk [1] o
- nios_custom_instruction_slave_clk_en [1 . en
= nios_custom_instruction slave dataa [32] det=a
= nioz_custom_instruction_slave_datab [32] datat
-3 niog_custom_instruction_slave_done [1] done
= nios_custom_instruction_slave n [2] o

- nios_custom_instruction slave reset [1] =
= nioz_custom_instruction_slave_result [32]
= niog custom instruction slave start [1]

Ver.17.1/Rev.1 20184 8 A 29/42
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BIEBDHREEFLEZHELET, Name [ZFHID ” nios_custom_instruction_slave ” ZHIFRL T, n [

Width Z"5”"IZEBELTZEW, ENLSMET 74 ILDFEETRHIE

DERFEITIE>TLDAFEFBL TKEELY,

Name Signal Type Width Direction

TS cik 1 input
[ clk_en  BE[E 32 input
dataa dataa 32 input

datab 1 input

T done 1 output
n N 5 input
P reset 1 input

T result 32 output

[ start BSE 1 input

BREFT TRIETRDOLIIRYFET,

". Gomponent Editor — double_fp_hw tcl* .

File Templates Beta Wiew

Companent Type 23| Elock Symbol 3@| Files 33‘ Patameters %

b About Sienals

Mame
B=nios_custom_instruction_slave Custom Instruction Sla
=-clk [1] =
= clk_en [1]

== dataa [32]
== datab [32]

-Q dore [1] done
D=n [ n

=~ reset [1] reset
=3 result [32] rosult
= start [1] start

WEBWET A, BT

[Finish] Z2')w2L. Save Changes Ayt— iRy I RXMEREINI=S [Yes, Save] V') ILET,

x

—

l:/ \‘I ‘You are about to save Double precision floating point four arithmetic operation 1.0 to:
b .J . SRR R A R aede

The following filez will be written into your component's folder:
double_fp_hw tcl (component description)

Do wou wish to save chanees before exiting™

t
0=

Mo, Don't Save | Cancel |

Save and Refresh System Completed #4704 =Ry XHMFK RS, completed successfully HF RS

NF=BINTY, [Cose] Z0')vILT o1 ROZFHLCET,
x|

[ @] |0]

@ Info: CG-/intelfpealip/*+/* matched 0 files in 0.00 secands il
@' Info: Reading index G¥intelfpea¥ 17 1¥quartus¥zopc_builder¥builtin.ipx
@' Info: G:¥inte fpea¥ 17 _1¥quartus¥sopc_builder¥builtin.ipx dezcribed 83 pluging, 0 paths, in
@ Info: G:fintelfpeas 17.1/quartus Ssopc_builder /4% /% matched § files in 003 seconds
@ Info: Reading index G:¥intelfpea¥ 17 1¥quartus¥common¥librarian¥factories¥index ipx
@' Info: G:¥intelfpea¥ 17 1¥quartus¥common¥librarian¥factories¥index ipx described 151 f
@ Info: G-fintelfpea’ 17.1/quartus/common/librarian/factories /%% /% matched 4 files in 0
@ Info: G:fintelfpeas 17.1/quartus/sopc_builder /bin/$IP_IP_PATH matched 1 files in 0.00
@ Info: G:¥inte fpea¥ 17.1¥quartus¥sopc_builder¥bin¥root_components ipx described 0 plu
ﬁ Info: G:fintelfpeas 17.1/quartus/sopc_builder /bin/root_components.ipx matched 1 files =
1

[
l® Save and Refresh Syetem: completed successfully. |

—— -
Close
.

- -
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0.

Platform Designer @ IP Catalog =, IBMIENI=ED 1 —ILNRRSNET DT, CDE
LD E=IE [Add] #41)y2LT System Contents [ZIBIILET

s

B o |

J

x &

s

Nios® Il - {EEEZEN/NUREARIL AV AN a3V DEE

Sa—ILEST

Project
W New Component..
-Custog nstct

B‘"Syste'rln-
Library
[#-Basgic Functions

H-D5P

[#-Interface Protocals

[H-Low Power

[H-Memary Interfaces and Contrallers
[H-Processors and Peripherals
[H-Qzys Interconnect
[H-Tri-State Components
[H-University Program

Mew... | Edit.. |

e

) Address Map 25 | Interconnect Requirements 24 |
j _\I ﬂ System: nios_system  Path: double fp 0
L Uze Connections Mame Dezcription
|~ B clk_0 Clock Source
% = clk_in Clock Input
E C— clk_in_reset Reszet Input
- —————— ¢ clk Clock Output
i . clk_reset Reset Output
-~ =3 = [Q nios2 _gen?_0 Mioz I Processzor
- clk Clock Input
- r—— rezet Reset Input
% data_master Aalon Memaory Mapped Master
T R instruction_master Arealon Memory Mapped Master
T R irq Interrupt Receiver
debug rezet request  |Reset Output
debug_mem_slave Aralon Memory Mapped Slave
custom_instruction_m.. (Custom hatruction Master
I+ onchip_memory? 0 |On-Chip Memory (RAM or ROM)
cd led_pio FIO (Parallel 1/O)
I+ dipsvi_pio FIO (Parallel 10}
2 button_pio PIC {Parallel L)
Icd jtag_uart_0 JTAG UART
¥, i Sy5ide o) e
1 ] double_fp_0 ile pr £
nioz_custom_instructi.. [Custom hetruction Slave y

10. Niosll @ custom_instraction_master &, BAILT=EZa—)L®D nios_custom_instraction_slave Z#EfEL .
Base 5 Opecode & 224" IZEELFEY,

11.

tem

Addrese Map &2 | Interconnect Requirements &2 |

¥ | System: nios_system

Path: nioz2 gen? 0 custom_instruction_master

- - -

Platform Designer % Generate L. Quartus Prime TaY/\(JLLET,

& | Use Connections MName Description Export Clock Baze End
|V E clk_0 Clock Source
X (= clk_in Glock Input clk cxported
E (= clk_in_reset Reset Input reset
< —————— clk Clock Cutput clk_0
= ———— clk_reset Reset Cutput
i = = D,Q hiog2_gen2_0 Miog I Processor
- clk Glock Input clk_0
= reset Rezet Input [clk]
— data_master fvalon Memary Mapped M. [clk]
instruction_master Avalon Memory Mapped M. [elk]
—— irq Tnterrupt Receiver [clk] 1RG0 IRG 31
debug_reset_request Reset Output [alk]
debug_mem_slave Avalon Memory Mapped 51 [elk] 0x0002_0000 (00002 _07Ff
# = , ieaiitay
=3 - onchip_memory2_0 On—-Chip Memory (RE&M or . clk_0 & 0x0000_0000 00001 _ffff
= led_pio PIZ {Parallel 1O} clk_0 0x0002_0800 (0:0002_081f
i dipsw_pio PIZ {Parallel 10} clk_0 0x0002_0300 (0:0002_030f
= button_pio PIC (Parallel 10} clk_0 0x0002_0a00 [0:0002_0Dalf
i jtag_uwart_0 JTAG UART clk_0 0x0002_0b00 (0:0002_0LO7
=3 sysid_qsys_0 System ID Peripheral cliz_0 0x0002_0c00 |0x0002_0c07
03 - F double_fp_D Double precizion floating p.. (== ———
1 b 1 nioz_custom_instruction_slave  |(Custom Ihstruction Slave ll]pcode 224 1 Opcode 255
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5. AL

5-1. ModelSim-Intel FPGA Edition 10.5b (LAB&. ModelSim)[Z&k b 2al—i 3>

Nios Il Software Build Tools for Eclipse (LAF%. Nios Il SBT) & ModelSim Z{ERL T, hRZL AV RS a0
EDa—ILDEEICEMET EMHERLE T, Nios 1| SBT FEEIL THRAIZTODSIMEERL., TiEDHRTE
#1TLET,

® BSPEditor Z#ZEIL T. enable_sim_optimize [ZFTvIZANET,
® 25EM@EY. Makefile [T/ ()L AT a EBEFLET,
® FTTA4TAX AT avE -00(off) IZERELET,

5-1-1. MAERE DR
1. NioslISBT ®FATTHRD main() BEE#ZETEEDEBYERLET,

main.c[]
#include <stdioc.h>
#include <system.h>
int main(void)
{
double A = 1.2345678;
double B = 2.3456789;
volatile double R;
R =A+ B;
R=A-B;
R=A*B;
R=A/B;
return 9;
}

2. IEBICEIRTERIEFREZELI=#%. Project Explorer D7 ) r—a OV HMNEERL. HO)Y
4T RunAs = 4 Nios Il ModelSim Z#EEILET

[D Project Explorer 532 = 4:9 | & T = | [£] maine B2

Hiﬁm 2@ * main.c]
- Mews 1z 7 #include <stdio.h>

-5 Go Inta & #include <system.h>
9

H-= Cpen in Mew Window ~int main(void)

{

1 =

-1 [ Copy CHrl+
- 42 Paste Gl
]?@ 3 Delete Delete el
Remoye from Context el Alt+ERi+Dawn
Source 3

Ifasve...
Rename... F2

double A = 1.234567%
double B = 2.345678%
volatile double R;

12
13

=
R
nononon
kI I
e e N

mmmm
e e e e

ug Import...

[
G ® WD N

return @;
o Expart...

[
u

&
e

Build Project

Cilean Project

# | Refresh F&
Close Project

Clase Unrelated Projects

[ _

Make Targets b
Index b
Build Configurations b

Show in Remote Systems view
Profiling Tools +

& 1 Lauterbach IS5
EEbfL_'lg ':S " [] 2 Local G/G++ Application
rofile As
Restare from Local History fﬁ At Lo M G e s
Miog II ‘ = Sim
Update Linked Resources
#E7 Fun C/C++ Code Analysis

T
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ALTIMA Nios® Il - {EREFH/NEGEEHRIL AV ARSI 3V DEE

3.  ModelSim TY2al—iavhETEINET, ZOBF. Nios | hSHRBL AV AN FD 21—
JUIZEG SN -/—RZ8AILET,

L
333333:)33:) FORERLEOFORILEROLEERORILENL DD:D:DIE333333:)3333333:)33 ZDCDZD
D0 nC 0000000 YO =es 0™ Jeene TIOOOONNENNT 001 1N
3g%%%%%%%%333333333333333333%33:) E] A

33D3D:D3333DD333333333333333333333333 3D:ﬂ3D333DDD333333333333333333331}33:):)
I I

40 ||| | 1 [ | Iz {597

WRX(#0) MZEITEH., datax [ 64bit T—H2ZFO—K
ADD(#5) MAZEITEH., HINEL 64bit MNFEE. opSel (L Hi
count A8 THIHMEEN., Ao ME O BRBA

double_add @ result HFEEL . EEHEERD LA 32bit FHA, DDA 0124 ADD(#H5)
@ done #7H—kLT ADD(#5) DEITET

SEEHERA datax [ZHEHH
RDY(#4) MEITIN ., SREFER (1L 32bit) ZH N

® ©

T
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[ ALTIMA
HE DM

SR

WRX(#0) HAEITEMN . datax [Z 64bit T—2FO—K
SUB(#6) MEITSH., #HIESL 64bit HFHEE, opSel IE Lo
count A8 THIHMEEN., HOU N O BRSA

double_add @ result HHEEL . EERERD LA 32bit ZH A, ADURAY 0 [242Y SUB(#HS)
M done #T7H—KLT SUB(#6) DEITEIRT

® EEERE datax 1T
® RDY(#4) HEITSN, BEAER (T 32bit) ZHH

FHEOFH

-1.01111 1.23457

315 -1.11111 1,23457

+0

WRX(#0) ME{TEH. datax [ 64bit T—H2ZA—K
MUL(#7) DISEITSN., #HFE 64bit HFERE
count H¥ 4 TEIHAIESH., hHU R D BaNA

double_mul @ result HFEFEL ., JEEFERD LA 32bit ZHH, HDURSY 0 127Y MUL#H?Y)
M done #7H—KLT MUL#7) DERITERT

® EEHERE datax 1T
® RDY(#4) HEITSN, BEAER (T 32bit) ZHH

T
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FREDEHE

WRX(#0) MEfTSN., datax 1T 64bit T—4ZO—FK

count A% 25 THIHAEES., hOURE D BiNR

double_div @ result DFEEL . EEFERED EAL 32bit ZH A, hIURH 0 (2HY DIVEHS)
@ done Z7H—kLT DIV(#8) DEITHRT

6 EEHER% datax [T
® RDY(#4) WEITEN ., EEHER (TAL32bit) ZHH

@
@ DIV(#8) MEFTIN., BRI 64bit HFEE
©)
@
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5-1-2. BEMDFERR
1. NioslISBT ®FOCTHRD main() E#ETEEDOESYEERLET,

* main.c[]

#include <stdio.h>

#include <system.h>

int main{void)

1
int A = 123456;
volatile double R;
R = (double)A;
A = (int)R;
return 8;

i

2. IEBICEIRTERZELHEZELI-E. Project Explorer D7 ) — 3> -TOSTHREEIRL, B
9T RunAs = 4 Nios Il ModelSim ZEELET .

3.  ModelSim TY2alL—3avHaETLET ., COFF, Nios | MHOARFL ARSI I -ED21—)L
2RI =/ —REERILE T,
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BUOEREZB N~ OREROFM

@ 12D(#9) ASEATEN. data DESY (32bit) ASHERE
@ count H2 THEHES N, o by Rith

@ double_i2d M result NHEEL . FEEHEERD LA 32bit ZHA, AT 0 I24Y 12D(#9)
@ done 7H—kFLT 12D(#9) DEITELT

@ BEHERE#A datax [T
® RDY(#4) MNEITSN, EEHER (T4 32bit) ZH A

(SRS B NI D BRI A (D BV S (D SE4

@ D2I(#10) MEITSAL. dataa,datab ZEFEL TERBEZ BN/ NE(64bit) HIFETE
@ count A2 THHEMESH., hOURE O BRER

@ double_d2i @ result HFEEL . EEFEREH N, A OURHY 0 IT74Y D2I(#10) D done &7
H—kLT D2I(#10) DETERT
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5-1-3. LEEBGEE DR
1. NioslISBT ®FOCTHMD main() E#ETEEDOESYEERLET,

* main.c[]
#include <stdio.h>
#include <system.h:>
int main(void)
1
double A = 1.2345678;
double B = 2.3456789;
volatile int C = @;
if(a ¢ B) C++;
if(A <= B) C++;
if(A > B) CH;
if(A »= B) C++;
if(Aa == B) C++;
if(A = B} C++;
return C;
I

2. IEBICEIRTESRIEAMERLT-&. Project Explorer D7) r— a3 -JO T HMNEERL, £
2T RunAs = 4 Nios Il ModelSim Z#2&ILE T,

3.  ModelSim TY2al—iavEETLET ., COBE, Nios | MOARFL AV RN 3V -EV2—)L
[T i-=/—FZ2E8AILE T,
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A<B LLEXDEEHM

@  WRX(#0) MEITSN. datax [Z 64bit T—AH%EO—K

@ CMP_LT(#11) MEITIN. LLEEK 64bit HFETE

@ count A0 THIEMES., ho N F U BsA

@ double_cmp D ELESERMNFETE

® alb % result @ LSB [CHFAIL. CMP_LT(#11) @ done Z7H—h

T DD LLESEE D
HEEREMEIZREHR T, 7 Ra—KIZA&HE T double_cmp MHDHHEEIRLTLNVET,
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5-2. EMBIMEIC K DHIMEREDEHA

B— k- IR—F TOEEZREZEL. Performance Counter Z > TCEERB (A OILE) ZEHAIL-IER%
TRITRLET,

EE HRBL ARG AU(ck) VIR ITT EECK)
g 29 218
BH 29 239
3 25 236
BRE 46 2151
B (SRR MR 19 83
SRR P El M= B R i 20 37
HE() 19 54
HE(<=) 19 54
HEO) 19 51
HEO=) 19 51
HE(=) 19 38
HE(=) 19 38

X HEO6H., BEETHOT —IRENEFESATHNET,
¥ FATTFARAX LRI 700" (ATTa4<ARXEL) THEELTLET,

53. ERAYY—R
FEEATEENLDAREFDER)Y—RETRISRLET,
a7 ALMs ALMs used memory Block memory bits DSP Block ‘
ALT_FP_FUNCTION(ADD) = 661.7 10 0 0
ALT_FP_FUNCTION(MUL) = 1483 0 0 4
ALT_FP_FUNCTION(DIV) = 796.4 110 389120 15
ALT_FP_FUNCTION(I2D) 1554 0 0 0
ALT_FP_FUNCTION(D21I) 93.9 0 0 0
ALTFP_COMPARE 56.2 0 0 0
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6. H#E

6-1. STEFEIE
® P aF7EVINIITEELILEET7 I XLNEGYET, LI=A>T, mBZLERLI-IES. BELE
RICETOBRENFRALRY., FEERIEEOEREKR, NaN 2280 BETCEL--EERREH TS
ZERHYFET DOTITEELLESLY,
® T/NARY IP A7 DHRFEICEO>TIE. RERTHRNL TV S EERBZFRE TCEHWMGENHYET
DT, FDBEITEEM T LA -ED 21— ILAEELTLESLY,
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