)

B =B
it

f

+ 8 evs0 e
- seas s e
R )

APEREXE R, 1B
®it. KERLARER




IR AR 55 Ml %= 51 3250 H4t

P ETHL S eI Bk

AREAK K F ESR

XF AR BT H 5 K Rt
FE - b5



EHEMS%E (CIP) #HiE

HHEIRG LB / BEKF EH. —Ibat:
XHME TR S K R, 2012

BUACHR S5 b 2 51 5L B bt

ISBN 978-7-5663-0461-2

[ @i 1. O# I OHFILRS - 55 - 75
A ~ Bkt V. (DTP30 -33

Hh A 0 CIP %y (2012) 55 212194 5

© 2012 F JHMEFFESKFH A HREIT
WAL BEN A5

HTENRENHWHE

REHK K &k EH
RERE: FRL FELX

DS 2B P B N S I 1
K ER AR A 105 HRE4ES: 100029
BRI LG : 010 —64492338  AATERHLIA: 010 - 64492342
Ak . http://www. uibep. com E-mail: uibep@ 126. com

RETREE S AIRARIENS,E  WERE IR R 4T
B R SE: 185mm x 230mm 9 Lk 181 T
2012 4E 10 HAbm45 1 AR 2012 4F 10 45 1 RERRI

ISBN 978-7-5663-0461-2
Ef%k. 0001 —3 000 fi M 23.00 06 (D)



AEHM HIZ 2L T B % 8h:
AT T AIRBS LA SR ZBHKFFTEP O
T TARABH1EEEELINRBAEHFANR
BRBAAKTRELTHSHEL L



4% AR 55l 22 51 SE 1 kA
BESHARS

mEBESEE: B HEFTHKF

WESENERE: (BHRKEDHF)

EX--:3 A )RsE K

X F b R K F

A% BA LT K%

FhE L ook W2 K F

HEF A X F

Ko7 Ly L

Kk F v EARKKF

F 3 7 2 38 K
Y7 A6 38 B 3B 4L TR A PR 5]
RAEX b EE RS TR SFP
MRAEA AT K

58 i o [E 4R BE A A AT PR E)
2 i LM% K

RESER: (BERLESHF)

X 5 s By K F
/A8 MR By KF
A E AK sEINZIR B KF
FoeF sIPZ TR HRF

Fite SEE TS



AR 55 Ml 2 AKFE T B BOAR RN B B B 5 17 Fo Ak A F 6 YRR 5 AR AH %o 8 4
MR, ELAT R AR B AT R T35 A i 3 27

AR SN BRI RE PR T B2 B . AR B P I E AR, AT R /N
23 I (2 B Rp R R A BE I o R R AR IR 45 I i 512 it [ R 446 3 v P 4 %
il s B g LR SIS R R B g4, R B E LB 4 (RIS Br A SR
AR E A2 A B A A

UreEk, - EIAMS AR IR, R NE R R, >
WAt tESATTI, FREAUR. OB, RS WERThRE. BT, AR
b A BRI

IRARIR S5 Ml B PR e et A B IR T BB R, SR BB A LB L Sy 2
RRELIR A UK, CRA BRI T80 SHRIERE T, ARG LA IR 45k % 8 7
LFE T BRI AR S BIHTAA

XN B B2 By KA DA 55 b S 56 8025 7% 91 oo 2 b 5 T HEHE (0 30 o i e
WHH, HATCZEMR T EREAHCEAR, R T B TEm. mTRE5. MK,
ERP SN HE LB B RSR VL MG SEABR SN AA LS L )]s
WORFERISCIG IR H « N7 T SR SER B VR R T A FEIEAISI I . A0 SER
FURE € SO0 ) SEBRBOH IR AR R MR T SE0 IR . BRI H 55 ks ST WSS & s
B A FE RS

IACHR 55l 3R B S 6 O 0T SN B 5 B K 2 0 480 SRIG 30 Th Jo  TAR i vt
R, Zead g, IR, e, B — B IR IRS L A A B SR 0 SC I 0 . B0kt
FEHI B FRPAEG O RTANLEAE S, B %5 #2 BT 5 L o 21
O, SR T BT MR 7K o A% 3R 50 HO0 T i BRAR R 25 0 5 BRI A A
DASIZ R E ) FBOAR Y 58 0 537 H b

HATI A IR 55 Ml R 51 SE 06 M 78N A 55 57 S 30 80 B 0 e S Bt A e
FIRBRAEH

ALPRAEGS KRR ) ZR T AR IR 5 B, I 3 T X oh vt
B oy Kt AL B U AN AT 0K T SR, S ABATI R AR 3 0 B

(HACERSS A R FILEHA) "RES
2012418



1|[fs

Hil

KSR B R L T IACRE B, 555 2R AR TF S BN R SR TR ) 52 B8 2
MWEN . HENL RIS P E A RS B TR R RS, 22 ) L s
PERIETR . FEVEENUN Atk 2 AR, RN BN B IO %R v KL
AR AR % 51

TEHAREE — TN AR SRR, X BGRENF TEAR B LR, MMt
AR RS A8, 1 H TR P80 DA R B4 . 1R SoRbsiRs, e
BUAR IR LA, BB T BRI SE R A RS, N, TEELRSEISERS AR A
A WRESAHN PSR E AT KR, RO, EXFHEET, SRR
FAWHENRGAE B, REBAEHBNRLURFEN%Y, RERLANA, EY
Wi 7 URFEAR R e R VE, DRI, 7 SOR B E ST S L B0 ST TR IS 2 30 ) 2
YL ) 8z

N T RSB RS S, B A (T35 N i 2 AR 2 T AR
HTRELY PR T “RMMRELEE, VISCiREm RN gaEh.” HEE Lk
R, BBV EHLREHIT LT KRR, 5IALL EDA 17 AR SeHy sc i () #2
Tiiks AR AERBET %51 EHA R SZ I B0 8E, T HEAD, SR RE. %
FRBALERRET R T R EN R AR B NE, RITEEHE K
5, BERK AN ENRGLN S5 . ASBABS K 1 92 5 H1 2 A A8 3000 2 4 92 B 1) B
Bt B R /IR TE S0 VeriLog R%'E, FER N TASRARTEMEN
IR

A B BN RS

(1) P& BRIt S EDA 15 H#4E Quartus 18 ;

(2) B ALU ¥

(3) fHfiEas i 545K,

(4) RS A7 3% BT SA L B B2 [ B S

(5) B2 5 gmiESRFkt,

(6) TR PR 28 ¥t

(7)) BAERGFRAFBAT M & .



2 < HEHRGETREE

8 AR AT A LS50 TR B 203 Altera A ][ Quartus 11 84, %A T LAZE
Altera 23 & WISk B, 28 H) 0 BB WA TR AL 5 9% 3448 FHBUR o Quartus 1T 3K A4 HL 7
PEEHHRAT I EDA B, mT L@ S RIAS B E S CI, HwiER FPGA . &
0T LUK 1B i R vE a5 BT ThRE A RN el ., R BT IR, ARt
T IR T SEBR A AR B EE SO TR A, XENE TN FHB TRt r e
PEHEE, SN EVREAR T REME A LE T, KEMPE S EEHE
Dheefi .

AEA W EY R E Quartus 1T HAFEE, BARPHCFERA FMix, HiE
TE ok B SERT AR, B DASCh M AR B A B 3 A IEH SO

KEME AN RA LB MELREM, B G >S50 B
N2, FENRREHEENECh 48 RN, LK 16 20, #EN A BT EHIIER
HigMEA, BHIE, FHEHRRL, HENELSRS, HEILRESEF &, HH
Mg R, FEVSME CPRIF DMA), B/ERS (Linux), AT ES.
F IR B ORI RE TH N UAH S B ML B N HOT IR, RS T ENL L LT TRE A
BlE—iE, HRSFEMTENARERA TR MIMS, XX B 2E4 4R
2—NERK.

REM FDCERR T IR B RO Rt LA, AR —sese A, it
BB ESTE .

ABRRAE R R AN 5 SRR P15 3] T Z0KVL IR KN 8, 5 R ¥%5FE
ZIMPEH TERAOEL, 2ASE. FRILE. x2S T KELKR e, EER
WU R -



: ;gﬁ. 1 Egﬁiﬁﬂ.l_:] EDA 1EE1_"£1£¥:E{]1§H§ ......................................................................... 1
1.1 Sg% E B(J ................................................................................................................ 1
12 ;E%lj\]%i ................................................................................................................ 1
1.3 ;,;gﬁﬁ% ................................................................................................................ 2

1.3.1 }52‘75 Quartus TI Q.0 reerrennremnneemneiueti i 2
1.3.2 ;gizjﬁ: T S g 3
133 %iu’tfrsc# .............................................................................................. 7
1.3.4  ZRi coeeeeeeene e 11
135 éj’%?@*ﬁf‘k ................................................................................................ 13
1.3.6 #4735 ﬁg{jﬁ_ ............................................................................................ 14
137 9‘:3’1‘%‘,—'1’3 .................................................................................................... 29

1.4 ﬁ%ﬁg%ﬁﬁ .......................................................................................................... 29
g;gﬁ 2 ]?_ﬁ%% ALU gj;gﬁ .................................................................................................. 25
2.1 jJ[I/zE%%’&V[‘ .......................................................................................................... 25
21.1 %Eﬁ‘%ﬂﬂ Y T S T R AR YA 3 ATV S AR5 25
212 gg,%\,ﬁlg .................................................................................................... 25
213 £ H 6"]-5%-/? ........................................................................................ 25
2.1.4 g‘;;ﬁ\-}j—% .................................................................................................... 26
2.1.5 14544838 FA 3R TE oo 26
2.1.6 A ATARE BER AT oo 29
2.1.7 A AEA R E BRI e 31

22 ALU $7—Elﬁ1«‘i‘ ..................................................................................................... 33
221 44x “H», «x7. “d” 35_;5 .................................................................. 33
D22 EASTT e 35
D23 EASTTRLJE] oeeeevrnrneeeeeee st 35
224 gﬁﬁ_g{g{%;}ﬂﬁ ........................................................................................ 38



2
2.3

K183
3.1
3.2
3.3

5256 4
4.1
42
43

< RS R

225 44x ALU ;}]ﬁg{»—ﬁ‘_ .................................................................................... 38
22.6 ;‘%B’;‘?é«/e ..................................................................................................... 40

*'%ﬁ@ﬁ%ﬁﬁ“ (;@‘q‘é) ................................................................................. 41
231 1 'Tl‘fi’iii ADDIDD sresmernssessaccsssransnsnsresnsnnsunvensmenanssassussosassssaisssesssssssssasssssesssssses 41
232 ik 4 ﬁ_jm‘;i_gg_ﬁt,ﬁ-ﬁ,ﬁ_ .................................................................. 42
ﬁﬁgggg;gﬁ ............................................................................................................ 49

%ﬁ%%lﬁ'ﬁ‘;’;% ................................................................................................... 49
3.1.1 ;%%ﬂﬂ ..................................................................................................... 49
3.1.2 g’:gl/\,}\]g\ ..................................................................................................... 49
3.1.3 FZIEHAEBR e 49
3.1.4 ;%\Jﬁ—jﬁz ..................................................................................................... 50

BEAF BRI IR T TG v eveevrvererrrermrmrrnsente ettt sttt sa e s e 52
32.1 %gﬁ\g@a ..................................................................................................... 52
399 ;3__/};}\]2; ..................................................................................................... 52
323 S£IhE BB B R e e 52
3.2.4 g’:%“fﬂﬁi .................................................................................................... 53
325 7:3:’?%‘/1:‘. ..................................................................................................... 56

k@%ﬁ{%%ﬁ&ﬁ—;@gﬁ ....................................................................................... 56
33.1 ;T’;Eﬁ‘iﬂﬂ ..................................................................................................... 56
332 ?%\Vﬂi& .................................................................................... o enesnsessmasusEs 56
333 FREAE TR e 56
33.4 ;;ﬁ\—tj—,ﬂ% ..................................................................................................... 56

HAFFRETER
— BB TERR (BINEE). THEIBE e 63

;ggﬁgﬂ 5 N 63
YR a2t e i PO OUPR 63
421 gég_—/};gﬁ ] cerevsnsnrnssoniscssnnranesinnnorasoncsansonnianisssssnssnessssstssissstonsionsanesereranansannennnes 63
422 %%\Ej %5%* ......................................................................................... 63
423 ;T;Ijﬁ\—,‘j-ﬂﬁz ..................................................................................................... 64
424 ,f;f_;j\_ 0 65
?;jm%g&ﬁ—igﬁ ................................................................................................... 66



4.4

4.5

43.1 %%Vﬂ z; .................................................................................................... 66
432 9’53/1\5] éﬁ_l::,g_;k ........................................................................................ 66
433 Q”;Eﬁ‘ﬁﬂéi .................................................................................................... 66
434 ?\j}uggﬁ—_ﬁ_ ................................................................................................ 67
FFBBBR SR oevvererssersssesessse s 69
A.41  TEIA R E] coeerereee e 69
442 RIEE A TR o 69
4.43 9’53&\‘}}—% .................................................................................................... 69
444  SEBAAE e 70
445 *FR Quartus 1;‘—#;% ............................................................................... 71
%%ﬁfﬁﬁﬁ%“gﬁ%%mﬁiﬁ—ﬂmkigﬁ ............................................ 74

K5 ETREXR

;Egﬁlg-g_tﬂlgggﬁfu Debug ﬁ@{iﬁ ........................................................ 77

5.1 ;% H E{J .............................................................................................................. T7

52 ;g%lj\]?é?, .............................................................................................................. 77

5.3 SEIQSBIER coovorenererrsenete sttt 77
531 Debug ﬁ"ﬂi)ﬂ ............................................................................................ 77

5.3.2 Debug GG eeeenee e 84

5.4 /E?ﬁ]%ﬁiﬂ:ﬁﬂ:jﬁ RAAASIM :+vvvvvreereeeemmmnmnniniieienessiiiii s 85
STIS 6 PSR R IRAEIEBUBSARAT -+oveverreeerem s 95
6.1 SEIREGH «oeevererereresensesssnsses st 95

6.2 ;gﬁp\]%{ .............................................................................................................. 95

6.3 ;\E% H ngg;k ................................................................................................... 96

R 7 . e e e 96
6.4.1 %gé*ﬁjé}éj\;}:ﬁ— ............................................................................................ 926

6.4 BAEIEFSFEAGY GTIL overeereerermren 102

6.4.3 ‘i’i‘i“‘iff’z'flﬁi}?%ﬂﬁ [0 O LT T P PP PP PP LOIRPITCRIEPELLINE 103

6.4.4  ATMHEAL T AT A PR, -veeveereessnesnesnss st 104

i ?ﬁ1’ﬁ§éﬁ*ﬂ$ﬁ1¢/ﬁ'“§ ........................................................................................... 109
B TS5 109



4 X BHARGEHHIE

79 igﬁﬁmgg* ................................................................................................. 109
1.3 ;g&ﬁg% ............................................................................................................ 110
73.1 ,g__%\%ﬁgggg_ ............................................................................................... 110
7.3.2 Linux ?ﬁ’%’f/ﬁ Fi L, v eensevrvessenrenssssiunsaeve st sus e (5SS ST E e s s mannnesnnseasensunrevs ntnras 114
733 A25PHATHA) T coerernnnnrntteninisesnnnniattet e tntat e e re s e s s s anenn e e eenesaesnsnnneee 128



w w7

1.1 SEKHK

WA R L) B8 SEEL I A A i ez —, I R R
(18 45 FLBR v RN B, AT DAHS Bl 2 A AR R e 0k A an i i H
PR SR .

ASEZEG ) H 2 B 2248 #OK Quartus 1109.0 [ TAVEIRES, FRRZ
0 L B () 2L BORD A R . SR 2E A BE %92 A Quartus 11 9.0 %@ 4
HLER,  Ifadad Dh e X HaE AT RE .

1.2 SEHAR

(1) #& EDA it #44 Quartus 11 9.0, 532 5 B &40 A\ 77155
(2) M1 Bk BERIAR S=4B+4B, C=A4B, 1fH
EDA %A Quartus 11 9.0 & H a0 &l 1-1 Fras & 8 e B8 56 4F .

————————— ND 1
v NPUT ] ANDZ Sl
R = gy o L ! [OUPUT_—~"¢ |
"B } T | B PR RO =
=2 VCC = |
~_NOT! ND2 ~ 1 _
5_ DI::OT' R | [oR2 1
| ¥ inst3] 1{
Lins| i
[ANDZ
F ot 1 '
L Mnsa] sz |

B 11 —RiniEsRiBig B e

L EBLR



2 < YRR TRHIE

(3) Bt 2 BT ES.

1.3 SERPE

ASLH FIOPROFE A EDA AT Quartus IT (K1 F* L1 Dh g
AIRAEAE T 57

1.3.1 /E3h Quartus IT1 9.0

22%% Quartus I A5, 70 “FFUG” AT IFEF SN T Altera
FEFP, ST B SR et 7y 5. RN, 76 R G050 4T FF Quartus
K Altera I1 9.0 MR bR, AT Lk
b Quasnoo  THRT SRR CPTARRF ER,
. B ymusuooc2Biy Rl 12 FiR.

1-2 /53 EDA 34 Quartus II Quartus 1T 9.0 J3 s EIh ja BB

Kl 1-3 P S, s e 1-4 Fros
IS, WBETRAEVE REAR T, SR A 48 2 M AT E SO, 761%
% L1EFE “specify valid license file”, .7 “OK” 441, HEAJEENE .

ETE N
A\ systom {Fiocem | Ewialio J1Wa K Wi f_Coeawarrn K Enot . Suopressed [
$fpiessoge ‘g;gjg_,’

1-3  /33h Quartus 11



FEr 1 BR85S EDA (FEGE/MER > 3

D@l & L@ o~

Seatus

sing the Quartus 1| <oftware under the evalustion period Prograrnming file
disable: an updated licenze il 1o permarenity enable this

ver the O, ‘ot v O oy let [untd 15.0ct-2008) betore
compilation and sinsaabon support are dhsabled,

Select ore of the Tolowing options
T the Quisttus 1 sofiwaie

£ Pesform automatic web foanse tetieval
© Specily vaid icerse fie

Bytarchy [ B Fies ] Boson nts |

1-4  FAEAIFATIE license

Quartus 119.0 FH 7 220 . T HAL AR X2 R B3
E o

SARAAR: File (3CfF), Edit (4i#), View (£F), Project
(JH D, Assignments (7)), Processing (4b¥), Tools ( T.H),
Window (& 1) Fl Help (F8h). a1 1-5 fros. AR f T Bp
PG A B B 41

]@ File Edit View Project Assignments  Processing Tools WindpfwwHe!p{
1-5 Quartus IT 3£ 542

File SEHURSCIFEH, WIRIHE. $IF. M SCHEMIE .
1.3.2 #3rlnH

A Quartus I19.0 FEATHIER T2 BT AUSEETI0H (project),
WH W TAEMSE & B . #7230 H 17 & % 3 S0 File
SKHLHF) 6y 4 New Project Wizard, WK 1-6 fif 5%,

[Fle] edit View Project Assignment

O New... Ctrl+N

& Open... Cel+Q
Close Crel+Fa

(3 bew hoject Wizard..

E"‘ Ope goject,., Ctrl+1

& 1-6 3L project




4 K EHRFEREHE

i EEE A Fgipn B 127 Prosid i

New Project Wizard: Directory, Name, Top-Level Entity jpage 1 of 5] m
£
b ‘What is the working directory for this project?

5 - {

[F\edatha wii]
‘What is the name of this project?

b el i

What is the name of the top-level design entity for this project? This name is case sensitive and must
exactly match the entity name in the desian file.

Jalu
=

Use Existing Project Settings ...

[ Weis | Finism | W |

1-7  FiEI B EHE

128 — R NI H FITAE I % 1% (FEBRIEHE F 8% B — S50l
Wit SeEde, 40 Foeda\ha), 25 R4 ANBTERI0H (M4 FR (FE k5
A alu), [Fl RS HBHES =2 AT E BUZ SRR alu. BA
T AESERE BT “Next” %41, RIS IIFALE, RE
SPRORREHEN, WP R 25, BTN AN SO BEA AL
TEE 2 50, % 2 JUAr A I E BT 20 s, sl 1-8
T, DR RINCE X2 . EEERT “Next” $HIRIA] .

B, REHHE 1-9 Pl s BArds XS HONERE, H
FREE S BTG R E 3E A5 (FPGA, PQFP, TQFP, ANY). 7l
BEI%C (144, 240, 256, 324, 400, ANY) AUGHEEZHN (6, 7, 8,
PR, ANY). Bkb, fENPIE, EHFRAEARBIE “Cyclone”,
B HESHONERRI



421 BiEiEitS EDA FESEMER > 5

< Back j Bext >

1-8  RANTE B XS IEHE

Select the family and device you want to target for compilation.

Show in Available device'fist -

L =
it = Jome v ]
Target def 2 #
(‘g:uku Cyclone | Pingcount: ;;:ny -} H
i =7 R {
| & SpecFLEX10K | Speedgiade: {Any v
le i o FLEX OKA 2 .
FLEW10KE L Core voltage: 1.5V
ELE;EBDUU I ¥ Show Advanced Devices
i ardCopy | g SR ey
Available g: MA 1| ;
Name _ |MAX30004 ] A
EP1C3T100CE 2910 53504 1 :
EP1C3T100C7 2910 53504 1
EP1C3T100C8 2910 53904 1
EP1C3T10017 2910 539904 1
EP1C3T144C6 2310 53304 il
EP1C3T144C7 2910 59304 1
EP1C3T144C8 2910 59304 1 N

Ve bl

iy hhg S .!
B 1-9 ikiF BiRRHRSERTEE

Hai “Next” ##l2 JG &2 4i# L EDA T HXBESMIEHE, %8
Bl 1-10 fion e O S HOEAT R .




