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SinCtrl
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<) MATLAB " =10lx|

File Edit Yiew teb Window Help

0 g,| % Bz @ w3 ox | -] | 7 |curren1 Directory: | cmaTLaBEpswork TAEHE
ommand Window [~]x]

=g ‘ & | & el Using Toslbox Path Cache. Type "help toclbox_path_cache” for more info. [

Hame Size Byte To get started, =zelect “MATLAB Help” from the Help menu

Bl ans 1x1 1
»

T AR R

o | 2
—‘ILI Workspace Current Directary

%-- 4/21/03 10:59 FM —-%

4-- 4/22/03 10:15 BN %

A\ Start |

9-3 Matlab FLT

2. B3Ik

FEFESL BB T, S e ASFT RSO, M0 work CAE) H3k,
JFAE Matlab =i ) work H SO) e S08 a1 30 1o Al BUER] Windows EAR RN,

A LLE ] Matlab iy 4K ELZ 5 IR Le R 45, Bl n7E Matlab =% 1A a2 % R BEA .
cd e/
mkdir /myprj/sinwave
cd /myprj/sinwave

Horp ed/myprj/sinwave 2B g 13Ok, 2 HAE Matlab TAF H 3% Mkdir & —/Miar
o0 H%E’J Matlab #74>, cd /& 4)#e TAF H 31 Matlab fir4. B AT LIS WK 9-4 (4TTT
simulink). B 1L 4% Matlab 3= 7L 7 /) “Current Directory” ({415, [FIFER PAEk4E Matlab
FR 2480 A H sk
3. T #% simulink & 3%
D HAE Matlab 417 H s U1 208 st H s CRIEE cd /mypri/sinwave),
N4 pwd, G LAfE Matlab fir 4% & HEEAN “simulink” x4, AP Matlab ¥ &]7E

A AR AT BURE simulink T UL 9-4 - CHTJT simulink) . €] 9-5 2 simulink (1) 22 B %% ( Library
Browser),
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Gommand ¥Window

2 oed elf

22 mkdir fmyprifsinwave
2 oed Smyprifsinwave
Fropwd

ans
& wmyprjisinwave
#» simalink

>
1

Using Toolbox Path Cache. Type “help toolbox_path_eache” for (=

To get started, select “MATLAE Help” from the Help menu.

K] 9-4 #TJF simulink

r'_! S5imulink Library Browser
File Edit ¥iew Help

0= 4= ¢ |

AltLab: altelink/dltlab

+ N Simulink
+ El herospace Blockset
=N Altera DSPF Builder
] AltLab
3] Avithmetie
+ g Boards
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g Gate & Control
] 10 & Bus
g Kate Change
+- ¥¥ S0PC Builder Links
g State Machine Functions
m Storage -
m Megalore Functions
+ El CIMA Reference Blockset
] El Communi cations Elockset
El Control System Toolbox
El Dials & Gauges Elockset
El Embedded Target for Infineon [
El Embedded Target for Motorola
El Embedded Target for Motorola
B Enbedded Target for OSEK/VDX
El Embedded Target for TI C2000 I

B Embedded Target for TI CBOOD IV
| >

|3

O e

Feady

E3] [E3] = + £3] &3] £ £3] E3|

' 5 o

Arithmetic

Boards

Complex Type

Gate & Control

I0 & Bus

Rate Change

S0FC Builder Links

State Machine Functions

Storage

MegaCore Functions

& 9-5 simulink %% i 2%

71 PR BRI 2 2 simulink library 4112, Horp “Simulink” 2 simulink ()35 A AR Y
Vi o AE PR TR (AT N2 18 P 1) library R IOZALE. TROEAIZR . 2422285 5¢ DSP Builder &,
7E Simulink B FE 2 b A LLE 5] “Altera DSP Builder” £ HLAE library #1134, £E LA
N DSP Builder B, FEEAE X AR PR ERS IO, B
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“simulink” [ K 52 ARG 0 ECRE
PERE, FUAK L Altera DSP Builder 76 Firf (1 TE A5 H it L i 2 SR S B
#% DSP Builder #1t % VHDL &5

4. simulink #9428 A

FEFTIF simulink PR ERSS Jo, 2R —A simulink AL SO (JF400 mdD, 1E
simulink FPZERSFESS TP $E “File” S5 (8] 9-6), fEHILAIZE I LR “New”, (L
H TSR BT P BT AR “model 7. 18] 9-6 A1 B R R R R A O

File Edit Debug Decktop Yindow Help
W Edit Debug Desktop Hindow Help D |5 BB oo B E | curert Drecty L= wmyesinsve
M-File Shortout d =]
) File Edit Yier Simulation Format Iools Help i
Open. .. Ctrl+i F_lg.ure ol 0= ﬂé o e |
Close Command Window Variable Al Files|
Import Data. .. Hodel i sina
Save forkspace As. .. Ctrl+s
Set Path. .. Last Modifie
Freferences. .. 2006-8-23 -
Page Setup. ..
Erint. ..
b
£
1 eth . importhfir_whdl vhd Currert |Be=/100% o0deds

Kl 9-6 B
5. 7% & SignalCompilder

sk simulink 7R B 2o U 2 N B TE 91 2 v (1) Alltera DSP Builder 4%, {2 i F+ DSP
Builder i, iXi4 HEL—KEHEHIH, X} DSP builder (K] Tk (Block) #E47 T 7341,
RO AR AltLab T, BEFF AltLab, & FE BESS 470U 1) SignalCompilder 4144, 1%
¥ BUbs A5 B4 5 SignalCompilder 2B A & 1 (& 9-7).

HERE: 47 simulink PEAYHE Sk PoBE (Block) &, fEERRERE L5 s AL &
IR LRV B, A T L) D RE A4

6. X E Increment Decrement

Z & 9-2, 4 Increment Decrement R ECE ZFH AL, Increment Decrement AER
(Pg 9-8) & DSP Builder [FH Arithmetic (5AR) #itk. i Altera DSP Builder [
Arithmetic 4%, WI7E R A4, TTLLE 2 Increment Decrement Fdk, 3% i &
SignalCompilder £ /572, #t Increment Decrement A Ee 6 151 AR 5 1 7p

7. % & IncCount

FH RS 5o A6 B @A B TR ) Increment Decrement B T 1 ) 325 “ Increment
Decrement”, it ] DMECSCF A, M2 o] DUE SOt 44 50 70X AN B MOk
“IncCount” (& 9-8). R J5H& R IE 9-2 IR X, 2 IncCount BEHAH Rl — /N2 Pk i 1
[tk A AR, X R EEN) IncCount ARLER KT 2 BB AT AH N (1 18 XUk B g AR 24
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IncCount #8t, FTJF IncCount [FERSEE B X 1EHE: “Block Parameters: IncCount”, 1l

JANNE)

7]

B 99 k. MR BRHFAER LY
PSR SRR,

%

%t Increment Decrement #EEe 3t R LA S 500] DL

ARG T e HE ML Ui s AR AR

® ZRKA (Bus Type);

® g% (Number of bits);

® Iy Jin (Direction);

® Jfifi{H (Starting Value);

® M (Use Control Inputs)

® [N4hFH{71E+E (Clock Phase Selection)
7] Simulink Library Browser ._”El _|
D&
+ g Simulind :

A
Hode

+- W] Aerospace Blockset
B Altera DSP Builder

— gy Quartus II Glebal
2] Mtlab [T o oject hesigument
2] Arithmetic

FiiName Ly Guartns IT Finout

# B Boards il et

| Complex Type

| Gate & Control

3 I0 & Bus

2+ Rate Change

2] SOPC Builder Links

24| State Machine Functions

+

] Storage SubSystemBuilder
#| WegaCore Functions
+ W] COMA Reference Blockset V:dSmk

B8 Communications Blockset
B Control System Toolbex
+-J Dials & Gauges Blockset

=

=

" "
SignalCompiler

J-‘_'-I;> P
Increment ||nCCDUHEl1!
Decrement

9-8 ILIEIL AL A IncCount

Parameters
Fus Trpe
[rumber of bits]. []
3
Direction Increment ﬂ
Starting Value
|o
[~ Use Control Inputs
Clock Fhasze Selection
1
Sample time (-1 for inherited)
|a
[1]:4 | Cancel | Help | Apply

50 70

SinLUT

P 9-9 I 1 it A R

9-10 LUT #&dk

XTI (Bus Type), fE N Rz AIRMEH AT =Tk ¢

Sy I3

1. A
2. HF5 /4 (Signed Fractional);
3\ 36

Sy I3

5

FE4 (Signed Integer); 419 45 @k 1001, 57,

HH (Unsigned Integer). #1140 9 2T 3k 1001, 25T 9.
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TEX LS “signed Integer”, BIHEAF5 35, M AL5E, BT7EaE e miE%
K (Sin LUT) [Wibhikly 6 £, Jir DUt A7 8 1A 6.

IncCount s&— M2 1 (1) vH4ies, Direction %24 Increment (385 70,

Use Control Inputs T 0] LAANGE . PEAan Fa rb b3, eAsE oy Iy N A\, 9l
S ST i A B AL RE i . W H AT simulink B HR TP 0 B2 A7 RIS B A R DL A #8223 T ER
N TR AR PR F A B, T I i 2 e 4 Ry I e 7 SKAHIE 1Y

Clock Phase Selection n]# &0 1 (1EH]D, HAh# E K H Increment Decrement 1)
BRNEE .. WESEIAXIEHEM R 9-10. 4R i “OK” JZ41HHA

R, 4067 DSP Builder FErPAREBCE ZEEA THF, W DAZEAH R AT HR IR 2 000 B0 1
HErp giehi “Help” $4l (Ed% F1 8, MRHRAHN TG R, DME TR TR R S H00 B

8. & E EZEK %L (SinLUT)

7E Altera DSP Builder J# (1) Gate i Hh#k B A # &A= LUT (& 9-10), 8 LUT 4%
BrE A A 1, F 8 IncCount [KZAEHT A LUT REER K 44 P B0 “SinLUT 7,

ity SInLUT #Edle, $T RS 0% B XEHE: “Block Parameters SinLUT” i1 /& 9-11
P o f0 A7 8 (Output[number of bits]) Bk 8, & ket Zef7 % (LUT Address Width)
BN 6. MEEIERM Bus Type EFA 75 %45 Signed Integer; 7& “MATLAB Array”
YmBEHE P AT AT R R N AR A . BT DLE AR sin (E5%) e, 7EiXHL sin
BR B A% A -

SIN([ER AR5 HEE 45 R (E])

SIinLUT J&— AN A bk 6 A7 i EAL 58l 8 I IE ax A gk mbith, Him A Huhl 22k

NAFFSEG TLABEERIGE 0 SR E N 2 . DHHEN i—f o TR 1k

127*sin[0:2*pi/276] :2*pi]) 9-1
Horbopi BB HE o BRI AR Va2 -127 - +127 , VB2 256, PRUFSE 8
HEIE I KA ANV R, WS R Z: 58, a1 8, LA 2 19 6 72K 2 1) 8 Ik
Jis Rl
127*sin[0:2*pi/278] :2*pi]) 9-2
s SinLUT ARBR 1K) 5 2R B0 SR TR0 8 O o455 4440 Unsigned Integer,  H.% H A7 %8
(Output[number of bits]) ok 10, #7ARFS2|5EEWE R PEIEHH, X 5-1 Wiz Tt
511*sin[0:2*pi/276]:2*pi]) + 512 9-3
£ “Use LPM” Kbu] LLEFAT ), For fovF Quartustl AT H Ar#:1F o A A 28 RAM
({F EAB. ESB 5 M4K fierdn) kA4 % SinLUT, B A B IF 5% e B e iR A 2 RAM
PR ROM H, SXFER] DAY K@ P8R . 50 SinLUT H AR i) LCs KA R,
WA I SINLUT 25 9-11 k.
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—Parameters

Eu= Type ISig:ned Integer

Output [oumber of bits]. [] |8

Led Led Lo

LUT Address Width |5

Parameters
MATLAE Array Depth

IlZT*sin( [0:2#pisf (2B Z¢pi] ) f
[~ Use Control Inputs

[# Use LEM
1 Clock Phase Selection
[~ Register Address — b Il

0K | Cemazl | Help spply o | camea | map | s |

K 9-11 ¥ SinLUT | 9-12 Delay #ibk f H B 508 B %

9. 7 & Delay #£3&

7E simulink 2 FES% A Altera DSP Builder FEH, &+ Storage FE 1 Delay #&Ek, it
BRI E . Delay B (8] 9-12) s —ANEEWRFATT . AEIX ] IAME BRI S
s . HAAEMERASERE WK 9-12.

7 Delay *%ﬁ%ﬁ’]’%ﬂtmﬁﬁlﬁmﬂ, 24 “Depth” ZHIIRE S EIEE NS
Depth 4 1, 5 SALH R AN 1z, RIAERL Delay BB (145 5 4E N 1 AN4f 3 24 Depth

NEEH N, E%iﬁﬁ@%ﬁ?’az— KUyt Delay BEER[FE SR IENS n A4, Delay

R AERE A | n] DUSR ) 2472 (B2 ) SR Seal, X tmh 2 A At 430 Delay FibejsfE Storage
(T PR IJR A .

Clock Phase Selection 24§ - 24 HIRFEN) . MIE N 1IN KR, F—EHlkt ),
A ReE L, W R E N 01, JRERE— ANk ok — AN A7 0011, R RERRE A
JokhIE L P A Bk s 0100 %718 Delay fERERBEE 2 AN BRI g e @ L, MAESS 1. 3. 44
IF BRIt A A b, 454

FIAE L, ORI R T 4 AL, SEic K 9-2 ffb i E s k.
PR (R EF RS ) 31 _0R )L/ BEER 4 N ot 11 L, BUARTREM s B+ T8, IXIN$%4E
PR ZC 8, Hush bRt AT DLEZ T .

10. 7X E3% @ SinCtrl

7t simulink %5 3L #% (1) Altera DSP Builder ZE, % 10 & Bus £, #£3 Input #idk,
JHCEAE R b . B AltBus BEIERK 44 520 SinCtrl. SinCtrl 24> 1 A7 5 A\ i [
Xiti SinCtrl #H, T TP 08 B X 1UAE, ¥& SinCtrl 1) Bus Type 2% “Single Bit”,
Node Type Z4°h “Input Port”, il 9-13 ffr7s. i FATHCRE /5™ A2 1f) VHDL SCAF AR
Jc SR “INT, $dli 284k STD_LOGIC (13 5 5 o
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Farameters

Bus Type ISingle Eit LI
Fode Type |Tnput Port =]
[ Bypass Fus Format

0K | Cancel | Help | Apply |

¥ 9-13 ¥ & SinCtrl
11. # & Product A&

£ simulink J5 5 BL4%5 1) Altera DSP Builder FEH1, ' Arithmentic %2, $£3 Product #5
He (& 9-14), JHBUbRHE AR H @A A Db, ZEX B Product £ AN, —NME&id—
A Delay () SinLUT i, 53— A58 07ui H SinCtrl. #H @k, ST
SinCtrl %f SinLUT #r & &5 i i, Xt Product #ibk, FTITFREERSHN B XHEHE, W E
Product (IS4 l& 9-14. b Pipeline (i/KZk) S4UdR e iRk A Bl L im /K £&
RIS B G I JLAN ISR S B . kR “Use LPM”, FoR RVFRA LPM #ide. “Use
Dedicated Circuitry” 1T H] T4 FPGA H )& FI B )&%, 40 Stratix, Cyclonell &5}
WL ] DSP bk,

Farameters

[v Uze LEX
[~ Use Dedicated Circuitrr
[7 Use Control Inputs

Clock Fhaze Selection
Z.D 1

Product! x| cwca | s feply
9-14 BUEIEILHIT

12, ZXE 4 h5% 2 SinOut

7 simulink [ EL 8% (1) Altera DSP Builder 29, £ 10 & Bus £, #%31 Output Al
(& 9-15), JCEAEFEBIIE M. &SRR 4 54 SinOut.

SinOut #&—A 8 fifr i 1, ¥ 17 FPGA [¥ifiy o 1, 554 HI¥) 8 17 DIA 4 AdE,
T DIA 0 8 P da ik 1 BRI 5 . Xt SinOut #idle, $T FFALER S804 & X HE,
BEE SinOut 1) Bus Type 2414 “Signed Integer”, &4 “number of bits” %% 8,
9-15 frax. ZBLHLAE VHDL 3CAHF s A2 il OUT i H1 AL 5 A HE £ % 2 -
STD_LOGIC_VECTOR(7 DOWNTO 0)..

R IEPE AltBus #EbE, TUILHY “Saturate” IUWHHLERE “On”, W44 K TH AR
A B BRI AR B AR, Tty B B4 21t B K IR IEAR B BB A7 LB Iy “ Off”,
Wl d5z iE i MSB Bk 25 o LIz TGS A\ iy 1 B8 4801 AR AL o AL

“Round” J#EEFE “On”, WIS 2T P AT mfr i) 0 fr: Ak “Off”, N ARAL
LSB k2o M AN I T AR A
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“Bypass Bus Format” 152 “On” i, FR/n7E Simulink o4 HVE sl 745 5

Parame ters

Eus Trpe Signed Integer
[rumber of bits]. [] | |
B I Y
b
0K | Cancel | Help Arply | Step SCODB
Kl 9-15 ¥¢'& SinOut [§ 9-16 Step 5 & 9-17 Scope # 7!

13. &It XA A

JECE S SinOut BEHUE, #2IE] 9-2, BT g B & 11 b i) DSP Builder B Hate K
XEERL B T — AN IE R W KL B DSP Builder A% ¥ it . AE Bk AT 07 EL 5 IF A
SignalCompiler 42 1, Jexf Bl BT AR 3R sl B S R “File” S5, 18
R ERE “Save” T, WA FFRAT . TEXAMEIT T, PR EBIECA N Sinout, A5
SRRy sinout.mdl. FELRAFSERE ST, BT B L1 AAR AR 25 BB 24 R

W, BRSO G, RE RSO RHTSk, AMER 2, AT, XA AE
K H R SO S, A et 1] SignalCompiler 3474 1%, % mdl SC44F4#6 44 VHDL
. ARREBUER RS RN, 5 BT R AE

9.2.2 Simulink &85 &

Matlab f¥] Simulink P58 B A7 558 K 10 B EAL 7 FURHIE D BE. il DSP Builder B i il 4
—ASETRIBEAL S, ATDLERAE simulink FREEATSEG. RGN EIRUE. X MY
Pise, 5 ZEIN A& B — 2 7 EOE ER SR ], 8IS @ g s R ¢ 5 .

1. A Ay A dtAEsk

TGN —A Step ik, DIFL SinCtrl [ 8 EERE. 7E Simulink JE & H#L8S
Ji& ¥ simulink J, % H Sources [, #2 Sources J7E 1) Step FE a2 sinout #1284 & 1 Can
K 9-16). ZHI&E 9-2, U step fidk 5 SinCtrl %y A\ FAHE: .

L JLEK A Altera DSP Builder FELLAMRIAER,  SignalCompiler #AN BEXG AR B fiff
PReak, BIANS 3ema = AE %) VHDL F277, (HAE )5 30 Simulink 477 B 5 B8 52 W 5 17 A 19 0 5
ORI SCAT . Step BEHR AR DL IE & an it .

2. FAnE IR AL

7€ simulink FPEEFELSS b, EIT simulink 2, %P JLrP ) Sinks 2, % Scope (R
2, B 9-17) BRG] sinout ML I H . XU iR, FTIFAISE—AS Scope i 1 (]
9-18), B IR G —AME SIS s 1, iy ay ] L2 e Lk (55, AR
DL I F 2 4> Scope BB [1) 5 ok S2 L, X LA GIE 18 2 scope S HOR I Iin ] scope
ST o
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3. Scope A4k &

F BAs i Scope AEHLET 1 0 T HA 28 — AN T H A%l “Parameters” S40ixE .

FTIF Scope ZAUH EXTIRHE, UL 9-19. {E Scope 2% B N IHAE H AT AN IE I L«
“Gerneral” (i J1]) 1 “Data History” (4 752 7 “Gerneral ” 17 5, 2732 “Number
of axes” ZH M 2. T “OK” $Z4HfIA G, W LAE 2 Scope 7 3G N T 9N TE W 22
T o FEAS S T B T LAy LA 5 %, 1 AR AT o SR 5K SinCtrl (147 %5 #%17) Scope
o —ui (B 9-21), DMEF 5. FEERERE, M E 574N VHDL S0 A
SAMNER], A Bt m P AltBus 5 Output FEHR

=10/

& % LRM B I il B
Data hislol_l,ll Tip: by right clicking on axes

General
Parameters

Aues

MNumber of axes: I 2 [ fioating scope
Time range: Iauto
Tick labels: Ibottom aniz anly 'I

Sampling
Decimation j |1

kK | Cancel | Help | Apply |
/& 9-18 Scope ¥Jih Bor 1 9-19 #'E Scope 24

4. X By A

$ B 9-2 1EHE sinout B4, MERSITURTIFL . 7005 AL 5 2L S — T 507 AR
KINBH. Jev BRI B 4 sinout BiL & b U — AN Nk 11 SinCrl, 75 Z24%
B 5 A Step ARLERL: Xk S AR sinout ALY B 1M ) Step AR, B0 i A i 1 SinCrl
NS . AEFT TF I Step B SH % BEAEHES, wJLUE R FHIZS50 GEILE 9-20):

® Dkl (step time);

® WliH{E CInitial value);

® 24 (Final value);

® CKFERSIH (Sample time)

MW E “step time” 4 50; “Initial value” >4 50, BIWI4GHS, ANEHESZE: “Final
Value” & 1; “Sample time” 24 1. 855 IERE: “Interpret vector parameters as 1-D” F
“Enable zerocrossing dectection” #¥E A7)

7E sinout R0 2 4 % (18] 9-21), ik Simulation 328, 75 T 473 8 b % 48 Simulation
parameters” SZHLI, WK 9-22 FivR. BJG, 5 sinout B4 B S50k BN TG HE:

“Simulation Parameters : sinout”.

15 B2 00 B HE R AT 5 ANIET0 1T : Solver., Workspace 1/0 . Diagnostics. Advanced.
Real-Time Workshop. J:H' “Solver” JEIR 5T b 58 A FLINF,  JEASTR NS [R] ¥ B A0 2k ) B A
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Jra. HrHET, 7E sinout B, W E “Start time” iy 0.0, “Stop time” Jy 500, At
BB IRBIN . BT RS AL B W E . ARG, sl “OK” FZHfiih .

h T R AF AR L S T X A AN RE S, AT LALE sinout B8 o6 I e b AT iy 44 -
R0 B IE R, o IL—AN Pl LU N SCA IR /ME, FERE TP NAS 5 2 FK

6. B A

sinout FEAY g A, JEFE “Simulation” SR, & “Start” Ii, JFaRfiE (K 9-23).
SRR LA, XWili Scope #ER, FTJT scope MEEE . K 9-24 BoR T ELEE R, SinOut {5
5 sinout BRI HY (scope MLEEE THBLHL T DIA 3% ), SinCtrl {5 572 sinout 5%
RN, TLAE H SinOut 522 T SinCtrl (45, >4 SinCtrl 24 1 i, SinOut 3 ¥ & 1E5%
s 4 SinCtrl 2 O I, %tk 0. 7E Scope MLE2HE rfr, wI LUd A T BA (R Fe R SOK 4
NI, AT AR ol A At ) “ Autoscale”, {3 F E 0GB B WL ar, ) Blbs
K, WTLUBCRIEIE . K 9-25 B BUS S/ 5 i H e «

Block Parameter: E|
—Step

. |Dutput a step.

+ ~FParamaters

Step time:
50
Initial walne:
5]

Final walue:
|1
Sample time:
1

|V Interpret vector parametersz as 1-T

[V Enable zero crossing detection

0K | Cancel | Help | Apply

€ 9-20 X E Step

Y
a0 a0 0 1_ SignalCompiler
J"JT % - E oT0 |:|

¥
¥

IncCount SinlUT Delay SinOut
g i ¢ Scope
SinCtrl
Step inCtr

9-21 sinout 4> &
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 simulation Parameters: =10 x|

Workspacel.-"Dl Diagnosticsl Advancedl Heal-TimeW’orkshopl

Saolver
Simulation time:
E!sinuut

Sl Gl File Edit Wew | Smulation Farmat Tools Help
Type: IVariabIe-step j Iode45 [Dormand-Frince) j |7 |:

D Dq u é arm
Max step size: I auto Relative tolerance: I Te-3 S ——— Skop (S
Min step size: I auto Abzolute tolerance: I auto Simulation parameters. .. Cr+E
Initial step size: | auto " Mechanical environment:, .,
Output options ‘ v Mormal
Refine output j Refine factor: I 1 % Accelerator

Signalz  External
QK | Cancel | Help | Apply |
K& 9-22 simulink i B 1% & 9-23 simulink i & Start

9-24 FESHIHEIE (REHFD Kl 9-25 P SHHBIE (REHRVIFD

7. BRI R IAF T R

& 9-24 nTLUEH, M IEZE S AR 58EE, e riER 127 A, H-—K&m
DIA 28 N2 CRF 5 RS, e, b T ReERE(E R4 L DIA 1% RE L%
FIMLPEIE, W00 ek A — e 0dE, DA TE A5 4

I f R T VR ] 9-24 TR 1) SRS 127, B h s o b 127 BT,

BT ] 9-21 Hh ) SInLUT R £dhs 23 X T BLESCA = 127*sin[0:2*pi/276]:2*pi]) + 128

IEAh, B AH GBI (A 75 5 BB T O oA 5 A

AT DAAE R HEL B (R At B3 — el . 18 9-26 it 2 ek (1 sl HLThAE R4 IR
WA RS EdE B BT 128, JEEURKE Rk A Y 8 A7 AT RS E R A LU I A
T S8t 18 9-25 BLZ =R B e, LUR HAEANTEAE 0 LA B DU R0 Ko
LA BT AR R R VA — i

8. BALHk T AL HLEA

K] 9-26 1 HI IS EL A K EH Altera DSP Builder (1] 10&Bus % .

SinOutl 5 SinOut 25181, #B2 MBI AltBus, JUE & E MRS BB Ak (&

9-27), MAHAE VHDL S AR 1 35 5 Signal a2 Yo
ExtractBit FH [ Th B fL W Bk vh—F5 @ AL EL S o AEIX UK 8 i B 2R (K gt e
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frEei ik, HSHRE mE 9-28 s

BusConversion J&: SRR Hei b, HIhRe AN Dk iR B IR I k. EIX ek 8
Pr A H R R AR 7 AP OR, BIEEE 0 A7 42250 6 A4t , Hs Bk & Wik 9-29 fir.

BusConcatenation J& M4k & F ik, H IR @R WS B IRER G —A Mk, I
A B8 B TN AN R S L, S8 E AN 9-30 TR .

SinOut B 1 B FEAANAR,  FURKA 775 8Os e 5 B 8 (K1 9-31).

Not it S AH A, W& ] 9-32 s

’
25

= s
sof—lan B 70— L Signal Gompiler ‘ NOT
— z ExtractBit W‘_
a ElUS 7
IncCount EinLUT Delay b €. = ) abl7.0 —<g p->
" Sinout Rl I Sinout
I m Product BusConcatenation
[ step BusConversion
Step
< A ¥ Qi A
& 9-26 TE4T5 %k Signed Integer i HY L%
—Farameters
Bus Type ISlg\ed Integer v[
Parameters
Hode T. .
o Same [raternal Wode = Input [number of bits]. [] IS LI
[rumber of bits]. [] IS 'I
[" Saturate Input []. [momber of bits] Iu LI
I™ Reund Extracted Bit I",’ LI
B Fomecs e et
- . NI PRI
9-27 SinOutl K i Pl 9-28 ExtractBit f5H i &
Parameters
Input Bus Type ISi zned Integer LI
Input [number of bits]. [] |8 LI
Output Bus Type ISig:ned Integer LI Parameters
Bus & Width
Output [number of bits]. [] IT -
1
Input Bit Connected to Output MSE IE, vl I
w Output 1=z 51 d
Input Bit Connected to Output LSE IU vl l- RS NS B
Eus B Width
[~ Round
[~ Saturate IT
o . g S R . gL e
%] 9-29 BusConversion fHL i & F5 9-30 BusConcatenation A5k % &
[Block Paran =z
LogiBit AlteraBlockSet (mask) (link)
Logicsl Bit Operator
[ — Performs logical bit operations.
Bus Type IUnsig:ned Integer ;I Parameters
Logieal Operator |HOT -
Hode Type |output Port =l ’V ! =
[number of bit=]. [] Ig LI OF | Cancel | Help | Apply |

[&] 9-31 SinOutl F % & 9-32 NOT Fibl ik &
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9.2.3 SignalCompiler {E B A%

7E Simulink H5E R A UE ST, AR EAE e BRI AE N PASEIL . X2 DSP
Builder & VI FE B B 1 — 20, Fibn] DLSRTGEF X FPGA B VHDL RTL 1814,

1. 547 L AT a9 4R

Midi sinout 7] SignalCompiler #iidk, K HHILMIE 9-33 Jrom FIXTIEHE, sy
“Analyze” (43#7) $&51 )5, SignalCompiler 4% sinout BEREAT 7047, 0 A4 Joks
W, JFE Matlab & HHXTEHE, IS HAHDCE B . A AR IRAE(E, SignalCompiler il
SRS AR, JFEANRE BB A Matlab 32 % K1) “Command Window” 4% 17
RZ., ENIEREE G, $7IT SignalCompiler %1 (& 9-34), f A% 45 (Warning)
FEAE, [FATR PSS R B RfEd 2%

Simulink HA5 A 58 K AR R E AL e T1, SHF 2485 T LAZE simulink #5784 B 3252 07,
FAARTR IO 7~ 5 1) Simulink B2Ee (Block). 4 SignalCompiler 73 #724ij DSP %Y
HHOEI, DA LBRES R A RE4k4: DSP Builder iif

2. 1K & Signal Compiler

7EK 9-34 i /R T Signal Compiler % 11, KB LAo» K =N Ihfgik 7

® eI H 5 E I I “Project Setting Options”

® M RELESR A FE “ Hardware Compilation”

® [y IIfEBHE “Messages”

SignalCompiler 1) & #EE R AEI H & EIE I 7. 7E “Device” T HLIEFHEHIE T
BZERY, BRIAK Stratix RFIZMF, X LUME . 7EIEIE S Cyclone 41,

m SignalCompiler

Project Setting Options Hardware Compilation

T P
frmmtt, el
1 - Convert ML to
Device
|Cyalane B4 2 - symthesis

Synthesis  |Quartus II

LefLefle]

% 3 - Quartus IT

Execute steps 1, Z and 3

Optimizati |Balanced
Main Clock |Reset | SignalTap I1| 4| ®

FPeriod 50. 000000 ns
Messages
|:| Re-run updste diagram to solve workspace parameters ; ;g:ﬁ ?E{":rs:" Eits 512 ~
> hmalysiz and synthesiz completed
> Check the Report File for additional information v
< >
Skip Analyze il | Project Info| Repart File| Cancel |
P& 9-33 Xili SignalCompiler Kl 9-34 #TH SignalCompiler % I

TR, A “Device” R BRI FEAE R, ARERIE RARIAAF S, X i1 Quartusll
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A B e A Z s AT R0 P I3 — AN BRI S 1 a4, slfeTF-ahite h th FH P 4 0E

7 “Device” FHEFRMEd, 45— “DSP Board” [k, iX2E—AMFERIAEI, £
EEST A DSP JFRAR I .

“Synthesis” (£56) THOEFAE ] Ik LR G, A =/ kdk:

®  “LeonardoSpectrum”: Mentor [1J LeonardoSpectrum £ & 4%

®  “Synpilfy”: Synpilicity [ Synpilfy Pro 5% Synpilfy 55

®  “Quartus I1”: Altera [{] FPGA/CPLD JF K 4E A5, WS L Ihfie

TEXAMEF . WIIE$E Quartus .

“Optimization” (A4b) FNHESAHE, FRUIFELES . GRS, Xt
H (Area) PLALIL/EHEE (Speed) PLALILERE, RUTEUR AL SEIE 2 Pk REALSE

Tii H ¥ B LT (“Project Setting Options™) #7> f F )& — ek 1 j, Hop

®  “Main Clock” "4 5E 2R 4t E IN By & 1
“Reset” s R HAAH T RE
“SignalTapll” 2 fix AxUiZ 4 73 X SignalTap % &
“TestBench” &4 BLIARSCAFAE B F
“SOPC info” J& SOPC KX E

FEIX B, AR5 5 Main Clock [t J#3% 50ns, i 41l 4755 35 4% 8 “ TechBench”
IR, %+% “Generate Stimuli for VHDL Testbench” Az B Bl i 47 LR Sc4E, 1T
VHDL i .

3. FeEA U4 MDL 4432 5%, VHDL

MU E L “Device” 1 “Synthesis” J&, Al F4wiF “Hardware Compilation”
IR — AR, WK 9-34. 23l

1. “Convert MDL to VHDL”: 4§ MDL {424 VHDL A5

2. “Synthesis”: XJHHEFIK) VHDL XA RAT 45 G

3. “Quartusll” Quartus ZmiFi&ERE, A gm e Sk

] 9-34 H)ER 4 2P EBA 20, 3X— P SEILAE simulink H, SEJ FPGA IR S T 2.
X T8 DSP JFRMR M2 FE, 4 “Device” &4 “DSP Board” W, %S4 Bk,

Yo, e b I 1 I EIAR, SERL simulink SCfF (*.mdD) 3 VHDL SCAFf e, %
SRR, 1E “Messages” {5 BFEnHESY, S E78 “Generated top level “sinout.vhd” files”,
RITH)Z SO sinout.vhd 52 il #ie . 45 A%, E “Messages” 15 SR 7SHE 2 7 1) 62 1) HY
BRI CHAS IR IR DR 2 B0 B AR 22 28 SO AR B AT ) D . sinout A58 AE 1) VHDL
SCA“sinout.vhd” w] LAFESCAE I e:/mypri/sinwave R E]

4. %224 (Synthesis)

R 2 RS, SEREEA TR . ZEXAMI T L Quartusll Ko SR A I FE A,
TELRA Ja A2 ATOM Netlist (SR 3D, HERCHEH . “Messages” 25 H T AHAE B
VI H A T 23 N80, 11 51, 512 4 RAM {7 CHAUF45 T SinLUT Ak
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SRRICIIUESS =P
5. Quartusll i& Az

rii BB 3 (bR, W Quartusll 58 lidm BEIEBC L FE , A pigm B S0t pof AT sof

S RSO RT UL E A T FPGA Mg fRACE . A, IZIEX AN, SRAHFE B3
(Auto) #fF, 1 pin 2 B3R E M.

Ji4h, i 9-34 [¥) “Report File” 441, K3k v EAN R 2 0. sinout AL (1)
45 30y sinout_DspBuilder_Report.ntml. 7E DSP Builder #5304, PR bR T 5
BRI VB DL PR R A SO AIR U] L R s 4545, T HAHEEHIAE sinout 45
R AT T 30 (18] 9-35),

AR, X T TR, @R O B, T H 00 T i S A BRI

~

SignalCompiler report

Use the right-click mouse button fto naviguste through sinout DspBuilder Report. htal

Project Setting

Nodel sinout
Directory B \myvpr i\ simwave
Device family Cyclone
Synthesis tool Quartus IT
Optimization Balanced

Date Friday, September 29, 2006
Time 11:19:51
¥ersion £.1 Build 176

Compilation status

Convert Ndl to VHDL : PASSED
Synthesis H PASSED sinout. map. rpt
Quartus IT Fitter H e

Resource Utilization

Analysis & Synthesi= Status Successful - Fri Sep 29 11:20:01 2008

Quartus IT Version 5.1 Build 216 03/06/2006 SP 2 5] Full Version

Revision Name sinout

£ >

% 9-35 sinout T FE &b FR{E B,
9.2.4 {#F ModelSim #1T RTL RIFE

1E simulink AT HI07 HOZ 8 T RGHAEVE ST, X mdl SCAFBEAT RO R, R
XA R VHDL AR AT B, F15 b, B VHDL #8152 RTL 2010, A0 Ak
PRSI, TIAE Matlab f) simulink OB BURSER (RG40 1. WA ZIA
FREAAE A BEAR B 225 . Fedn (1) VHDL ACRSSEILAT ety mdl BERYHA (15 DA 58 A
R o IR LT BT 0 A RTL 4% VHDL ARRSHEAT ThAE 1 2L

%E SignaICompiIer ‘/@ Dﬂlﬁﬁﬁp-&ﬁ Generate Stimuli for YVHIL Testbeﬂ?}’a‘, DSP
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Builder 7 “MDL to VHDL” i #2rh4s A a4 it % HDL 15 4% ModelSim frIR ST
Bk, 7RI, 7244 H ModelSim XA i) VHDL ARISHEAT T BE (7 ¥L. ModelSim & —A4>
FETHL A% Verilog/VHDL Y2451 F4s, /& Mentor Graphics ¥/ 7] Model Technology
BRI 77 i o

F1FF ModelSim 755, [ 9-36 /& ModelSim (1) E % 1. % OISR H “Tools”
— “Execute Macro...”, {EFT IS ERXTURHE S, P43 sinout #5224 sinout.mdl Jir 71 1)
Hsk, #k$E tb_sinout.tel k4T, Hrr, tb_sinout.tcl /& DSP Builder f#) SignalCompiler
P, BAEALE, WHEE IR 5.2.3 /NITHIRE . W —DIECE IE R 91, ModelSim g
FHUEIAT tel JEIAS: th_sinout.tcl, JFE R, BEGE AT T “wave” % 1, BosfiF 4%

(& 9-37),
™ =100 x|

EEREr TR

Workspace x| J
Inst. Design Uit | Design 2~ |[# ™ Mote: DSP Builder - uartus || development b =
pe Tees U | e ool and MATLAB/Simuirk Inteifscs - Version 2.1
(== th_sinoutlt.. Architech) 2 Build 29

w0 sinoulfads..  Architzch # Time: Ops Iteration: O Instance: Mth_sinoot

B Waming: There is an U T2 in an arith

td_logi i... std_l ... Pack. . -
Bl std_logic_ursi... std logic_u oerags metic operand, the result will be =<es)

M textio tektio Package # Time: Ops Iteration: 1 Instance: Mtb_sinout/u
M lpr_compone.. Ipm_connp, Package 0/praducti/grolpmsnopipe
[l dsphuilderblock dspbuilderb.. Package B wianing: There is an U112 1-in an arith
d loaic. signed std | Pack metic operand, the result will be =es)
Bl std_logic_signed std logic._s... Package j B Time: Ops Iteration: 1 Instance: fth_sinout/u
. | | j Q/inccountigenine/gennolpm
Project | Library | sim | Files WS 3 Z‘

|Pr0ject : 2inoutDepBuilder |N0 8

20,010 nz Delta: 3 |sim:ftb_smot P

=] _ = -=¢ wave - default i |m] ﬂ
7] ModelSim SE PLUS 5.7c -0 x e
E" - |n . c" N X ! |C File Edit W¥iew Insert Format Tools  ‘Window lb\
File Edit Yiew Compile Simulste | Tools Window - - - -
s === BEHES s RBEA KX ikmi R @B EFELE
[sRa]cmgm] Lobmome| EE |3
Coverage 3
wiorkspace x| Erafile » ) |
Harne ﬁ%?ﬁg Breakpoints... : g
3 ‘.
Tel Debugger 25
tdodelS
i TclPro Debugger
Optionz L3 How
Edit Preferences .
Save Preferences. A |> 4
[ 19060 n= to 20060 ns [ p
Kl 9-36 #fEsHhAT tel SO Kl 9-37 ModelSim 1/ FL.45

AN B A BRI BB E S simulink W LA R T EGME . A “wave” DL
,E:?{%LEI‘]% Kibr, iz SRk, fEdknr DA “wave” & ) “/tb_sinout/osinout”

T USRI 5 I Eosag . SEH RUPRIE R “/tb_sinout/osinout” {55 . f& “wave”
7 ) “View” SEH % FE “Signal Properties”, $17F “Wave Signal Properties” XJ i AE (&
9-38). 7F “View” I, &% “Radix” Jy Unsigned (455 H0;: 7F “Format” 3£
Jirp (B 9-39), B R 41JLII: “Format” 4% Analog; “Height” >4 100; “Analog Display”
th “Scale” 24 0.4,

il “OK” g fa, Wik 9-40 fros. w LG 2N simulink B0 045 A —FL,
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W T ModelSim 1/ B [¥) TestBench SCAFH (14 A5 53Ul 1 SignalCompiler AR 4
Simulink E’Jfﬁ,\/n%ﬁi R, 25 75 7= AR IR I 0 S03ah, 25 EEAE simulink it
AT B A FLIBAT

Wave Signal Properties i =
Sl i, SrEest : Signal: sim:/tb_sinout/osinouts
Yiew | Farmat | Compare | Wiew Format] Compate |
. — Fomnat
Dizplay Name
’T ‘ " Literal © Logic  Evert * Analog
Radis— [ Wave Color el Blsli
" Symbolic ' Unsigned I Co\ols..l
Height ¥ fnalog Step Offset [0.0
" Binary Hexat‘:&imal Has 1
& & g - I'IDD " Analag Interpalated
Octal ASCI — Mame Color
. " hnologBacksiep  Seale [0.400000C
" Decimal " Default Colars | |
o | (Camec! | Apply | Ok | Cancel | Apply |
% . e Y VLo
9-38 ModelSim [#i{5 5% & [5 9-39 ¥k Analog

BS| S @M DX [[xn QQ@H|[EF] x|

- |
)

:“;W.S r /\ ,«; /\
_ \/ Jx \v ot \‘/ \/

9-40 sinout T F£(%) ModelSim 1)j E.i% & (RTL 2% 4)i £

IbAh, W E=E ModelSim B8 1) tel 5 503014, Jit VHDL ST RN AL LPM 5
B, B ModelSim il % ok TR AERFE P H 1) LPM Thig. PRUAER]FH ModelSim 1 3
HI, MAE simulink g 7 th i 2 SinLUT F1 Product #5581 “LPM” 3&$¢, RIGHHT IR F&R
Sl &, 751 SignalCompiler ¥ HA£#e ik VHDL FEJ7AI tel S04, #E4T ModelSim 4/ £ .
G FE “LPM” IR, LUE Y Quartustl $& 4L J5 1R P4 LSO

9.2.5 {¥ A Quartusll LI F{FE

ModelSim 5& () RTL 2 B IR Dae B, i BA5 R IT AN B SRR b S e L 1)
AR FARR I  BEAT 1T RIS P 007 SLATI AR S 170 TR . 47 4E SignalCompiler K MATLAB
0 BAE B AR R T T T Quartustl Z3EAT R4 B B4 B A AH OG0 TS A
sinout_quartus.tcl, At ] DLARZE B Hh 58 b 105 54T 45 . AP ERUT

1. FTJF Quartusll 2£%, EHEEH “File” — “Open Project ...”, EA7% sinout B fr
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7E H3%, 7T DSP Builder & H 88 37.4 Quartusll TR 30 sinout.gpf (WL 9-41), ¥
m, BEEARIRAS TR ST S 4 4E SignalCompiler % (& 9-34) AT 5e5 A
f541: 2-Synthesis.

2. b3RR3, fE SignalCompiler H i Quartustl 4ii%, FAKRI#%4E 1 Quartusll H3)
Yo, AISEBRME Y, SRS Quartusll [ Bhik E IS, A AN Quartusll
H 3l A FL ) . IX LR TE EAE Quartustl FRBEATE 0. BT LAIK B4 J i T 1 R AU 1)
DRI RS VRS “ Assignments” — “Device ...”7, ZEARN KX IEHE P kS
TG (Cyclone Z 418441, fil EPIC6Q240C8, 4R I zhZwiF, RIPWATSE S “Processing”
— “Start Compilation .

3. Xk ] 9-41 Ze it LAEA4, “sinout”, FTIFEHLF¥Y VHDL SCfF, T AR AR
R A i 1 SR B 0 (I 9-42) 6 AR5 FH4T T T AR B 475 SL3Uh SCA4 sinout.vee (] 9-43).

4 Quartus IT — E:/myprj/sinwave/sinout — sinout — [Simulation Report — Simnlation Waveforms]
& File Edit View Project Assigmments Frecessing Teols Hindow Help BEE
DEH & %2 [sinout TSR LN S R
Y T @ QG ol o
HEUEEe ¢9¢C0 BV 0% ¢afea Bl (4
Project Havigator 2l kA @ Compilation Feport - Flow Summary ] & Simulation Report - Simulation Wa,,,]
g [Logie « Simalation Report Simulation Taveforms
Cyclone: EPICEQ240CH EaICN EHB Legal Hotice Simulation mode: Timing
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s El. B 9-67 RAGEIEE, E LRI, PR HI, R R AM B S S RE

A 9-4 BRI SAGG, Tk P RIARG MG S, FoRBs S, B WS

S, mEEE 0<m<1 .

F=F, s@+F_om) 9-4

R, Fd FF_ AT R
r am
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- P 150 | 152 70 0 SignalCampilar I:I

ROMEXES

a0 —

310 (3122 2:0

BusConversion

ROM10X10S
ADDERS Dlyz

Kl 9-66 AM AL g

o

4 9-67 AM L7 {7 L3 T
MRE X 9-4 W LU i 151 9-66 HLER A4 . S 75/ ADDER1.Dly1.Bus5.Bus3.ROM8X8S
Fap—/> DDS Bk, PRI S F, o MEATRIAR PdtL 2t JEA b 31 Muxdl

M, IR —AN 8 1k L B Bk FEAs, XTIl i 8 AN B H AT, A5
H SL %A .

ADDER?2 ¥ e (eI s 8 (340 5 128 #Hln. wHT/& 8 figefd, ik 128 24U
T 9-4 Uy 1. FIRENZE 2 AN vy Pdt2 1 a i .

Juft ADDER4. Dly2. BusConversion. Bus7. ROM10X10S #uk % —/> DDS bk,

FrAERE S F ar’ HEATeiL 4% Pdt2 1) b i .
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BB = 10 475 512 A n, #EX 10 A7 DAC #irH .
I 9-66 1, cst15 N HE s IR G S A% est9 MR EE (K] 9-67 1Y
WHIRE R 0.79); cst16 H A FIEE 8o E S .

9.5 B ¥ HmiL 5 FEMAR BT

FERCT AR U, T IR T AR TR, IO AR A K A AR S AR A i gt
ITOMBERAE, ERMOmEAT B ERAE . I DSP Builder i n] AR it g i) 5 2 i B AR A
Jy41k, DSP Builder £ 8hF % 14w iG#55 IP Core, nJLASEILA Z2MIgmis . BEADHAE .

ARG L0 A R R e, o8 ) 1P BB SR 10 hishig.

9.5.1 {AFEHF%I

MTHFE SRS, BRI ES RN HD, B TERA
STER ] AR RN (LB A RE S5 5, R B P A s R, ASF)
THCAE TR 0T, W] DU I e Al (5 S e T RN bt AbEE, fE
FHE SIETEEAT AL, SCEECTE S IR RS RO BT R, Ik R
JERIIE S CABEHUTFI 2 B Tkt . Ninbh—2ROhBEHUT 5, B
m 7510 041, Fi DSP Builder #—MABHHLT 51 & A= %% o

m P, BURRKE I SRS A 473741, A — il LR WOV BT 51 R A, W]
e 1k [ i 27 A 2% (Linear Feedback Shift Registers, LFSR) k/=/f. 114 9-68.

[5] 9-68 £tk [ ISR A A A7 TR A4
ORI 2 0 ] R
F(x)=> Cx 9-5
i=0
18 BT S e M imE A e fa i s S ik mninik, R 4E 5 HE 2 ul .

i B K M SRS AT BT A2 AU n BT 2 A7 2, SRR IE 2 0020 n I
ARz, inn=5, wLUER m P4 5 2% LFSR Ml 2 ok, B.

X° +x%+1 9-6
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LA m R AU R I 2° - 1.

TNHELL m FESIRAE S X + X% +1 44, R DSP Builder i @—AMyBENLF SR

ds. K 9-69 R T LX) DSP Builder BEAYRIAR, I HLR AR IE (1) € 5 e e 4R I RS A0
e, HREL (XOR) SERURE iz, Hit s mout.

HNE R, B 9-69 From i) FLil— B Cvk % TAF, X2 thT7€ DSP Builder ZRA I 4E
I FRLICLE TR TAERS, AP0 0, 16T mPaikil, &LIETFHIN4 0, Az
WX, HH P s 4 0. 42 0 JRAUA S IE R ) m 34l Rt HER AR, s
—ANN L, mIPEFAT LLE R . Dbk, XFE 9-69 MBI A TIE 0L, & SUS AR R LA
9-70. X 9-70 MBI AT 5, WA EI—MABENUT FIME S, ikl 9-71 k.

HOR |
Logical
Bit Operator
1 1 1 1 1 -
» - » - » - > - > - p<_obit >
z z z z z =
Delay Delay1 Delay2 Delay3 Delayd
9-69 m Jy 4 K AL gAY
xor [
Logical
Bit Operator
= e B N e o B S R e R e L e
NOT z NOTT z z : z mout
Delay Detay1 Delay2 Delay3 Delayd
K 9-70 2 EUR ) m FRa R A g AR R
=]

SBE opp ABE

Bl 9-71 m 541 K A= %% Simulink 17 FL45 B
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9.5.2 mEHHEH

FEHCFIERGE T, FRAEE RN . i TE S iz i, ATt e faEs
BN T ARLME R R M s P I Bl 22 5555 o O DRUEEC AR B A 5 A Rk,
i T 2R 157 s 20 (A E R 1) 5 /S = 4 T 2N (VA s 2N 4 2 2N L i 2

A LAt [R] 2 BEv l, Sr43 DSP Builder (¥t 7 5.

Hey s, fESimE N oM, TIOR3 TN A
Bwt, oo FERRMG, AT RE NI IR AR, AN, ERIER KRS R . X
2, K AWIFED CREERIZD ).

W) 25w LU 2 k5 R SE B, AR —Fh: HEDTAGE . BIAERE— Wi T k3%
Al N NRFERISAL, tanEseid. Bom A I SR R AL AR, ERE WOTG T

B e — N5, —A n B sidesi{x}, Hhl<i<n, xWHE
A+1 -1, TR E AT G bR HG L -
" n, j=0
R(j)=> %X.;=104L 0<j<n 9-7
= 0, j>n

B j =0, ELrCrd it )a il ARG R BOL B, e j i, R(J) 7E £ 1BTd

gy, AICLFAEWIE D R RS A . fF A LR AR IS 4 BRAFAE, ki
{(+1,+1,+1,-1,-1,+1,-1) w2 7 AL Ewis e 51,

7
M =08, R(j)=Y X2 =7, kE;
i=1

Y y=1n, R(J)=1; Hj=357w, R(j)=0; % =246, R(j)=-1.

MHE DL B IR BB B, AT LASS H e A AR RS . DGR, TR B ECAE S
R EL e, BRI A B AHOCRR AR v . Bk T R W T

7t Simulink ¥REi, @37 —4 DSP Builder ¥iA!, ¥l 7 frEwid, FHHK
{+1,41,+1,-1,-1,+1,-1}, MDL A 40 9-72 filiw .

H1 Shift Taps L SE AN 4047 At th bxplm. bxnlm T REMIRTER X, X, ;1857

7 BN IVEAS BT sk FIE

TR, AR R K A R, ANREIERES AL “Pipeline (JiiKZ) 7.

f1 Comparator LLAZ#S BN Constant i AUBL A i e HEL %, Constant BB I & 4y
6, HIFA R E A G R & oK T 6, AR g T .

ST B P AUE R 0 803 1, M0 T~ B se gt +1 Fl-1. FRATI7EIX HURE i A\ 2
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FAFE SR 0 X T T e i -1
PEUL RS LU ST R G bxplm il bxnim, MHI5E+1* X, v =1%X, .

TARGBE I 9-73, K 9-74. EIHFAUN T MEFEA LA H B POt sc il 172

+— &

bxnim1
SignalCompil
From bxptml
‘Workspacel

bxnim2
|
o s '>* +>

L]
AftBus1

Comparator
Paralle!
Adder Subtractor simout
To'Workspace

hxpm3 Constant1

e

Shift Taps Bxpmd

=lol x|

File Edit Wew Simulation Format Tools Help

OEE&| & B2 @2 2| r = [foma ]| g &

_ibt__>—ipselnn)
a AtBus

,

Constant AlBus1 q
,

D 1

Constantd

n-to-1 Multiplexer
Ready 112% [ [ |FixedstepDiscrete 4

&l 9-73 bxplm T & %¢

7t Simulink F 7 £, id From Workspacel FiHe ) Matlab ) TAE X K734 A 51«
11100101111010011011

iR S R 2] T R WiA 2D g yahs (& 9-75).
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E!synccode,.w"hxnlml 9 [=] 3]

File Edt Yiew Simulation Format Tools Help

DBEHE BB b o | @S @

_ibit_>—iw{sel[00]
a

AltBus

Constant AltBus1 q

>
Constanti
n-to-1 Multiplexer
Ready [117% [ B |FixedstepDiscrete 4
K 9-74 bxnlm T &4 Pl 9-75 i [ A2 11 L s AR 7 045 2R

9.6 IR HIL i E &%t

DA ERBITE Simulink V& E58 i) 207 AR TR0 5, PO RATA il
ff (i FPGAD, BRI AT A A o X PR A LA A 1. Tl i v 5 58 ik
(), BTCAEENS, FEN 2, X TR Wit 2. 1 B4 R 56 4 IR LAk
AR YE: 3. P2 VT RN EA G FaEl .

E 0 B 58 A LR SR 2 e T Quartusll BAR B, RAEIRG T M7 a1, H
X TVF 2 A5 BEARAT IR B 45 R LU o LASICE, R ol 2 — SO i D) R B 5 Mk AR A

BRI CA T Matlab #2411 KR D RER K I T A

DAL b f BRARL ) 5 9052 BLBEAE Simulink 1 & ¥ B8 T 453k FPGA, FH Simulink

LI I T BT EL

9.6.1 HIL{FERTE

Altera () DSP Builder #24t() HIL (Hardwave in the Loop) ik eI 173 58 Bl i Ff 24 74
(i 5 1 9-76 BiW] T HIL T E. HIL ] LATE Simulink #5584 5 FPGA J &M [l JTAG
HAE D@ —MECR, MLl T Matlab/DSP Builder - 45 [R R/ E .

PLUR U6 W6 HIL Rk 05 B :

1. E2E5E— Simulink 8 %11

B 9-77 From (1) FL B — /NIRRT 5 R AR AR, X L DL S I SR AR (1 22
Repk4e e: Altera\DSPBuilder\DesignExamples\Tutorials/HIL\FreqSweep.

A2 E\myprj\FreqSweep_HIL\fregsweep

&1 9-77 () Sine Wave Cordic #iH iE5Z 955 5 & 2L 4%, Low PassFilter i —4
FIR (I JER A . K] 9-78 2 UL LB 07 LT CRRAF T LD 6
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JTENE Cabie U5 Ster USED =]

Diasin o |21 EPISE0 WO0AEDD] %] S pan I

st domis H 1L e et 0

9-76 4 HIL [ Simulink G -7 24150 BH

s |
SignalCof3i gnalConpiler (nask) (link) : "

In1[20:0] Angle[20:0] ';]'20:0 | 20:1 ——p] Datain15:0]
Found Out[2a:0]

Startt
Sing Wave Cordic I T

L 4

L |

S\ _Scope

o

P Fiiered Sine
CutputFilter

Low PassFilter

J Stept Inputt
Ts1] x

Rarmp Signal Specification

" Cardic Sine
OutputCordic

Praduct
9-77 FABIENAS S R AR Simulink BERE, 4 freqsweep.mdl
2. 1@k DSP Builder #:4k 1% Quartusll ff) T
il 9-79 s, FIH SignalCompiler XS AE 5 A A s AT S . ZRG FIIETL .

Iy RSN URRE 4 1. 24 3, {F fregqsweep.mdl #4k 24— Quartusll TFE. S
K 9-79,

3. T HIL BEHR I B v R ) i A7 HL

& 9-80 i, Ml 2218 9-77 W4 Altera DSP Builder J& T [ HE RS, oI\ HIL
Wi, 4 9-81 Frax, HIL ¥idlefr Altera DSP Builder [#] AltLab AT, FH R Ax#EA & 9-80
e e R ] o i R s vk e — 2 RR A7

4. HIL Bt HE

it B 9-80 [¥) HIL ke, Kot ] 9-82 JT ki) HIL SHEHE. 15 567E “1.Select the
Quartusll project” 20 BA_E A= ) T 7%
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EEEN

E:\myprj\FreqSweep_HIL\freqsweep\freqsweep.qgpf;

7 “2. Select the clock pin” F£iE$% clock CERIND; 4P 9-77 HiL i A A H i 11 A 4%

R, HiE “3. Identity the signed ports” A% £ F1 I Hicd 2578

ignalCompiler

= freqsweep. mdl

Project Setting Options Hardware Compilation
Single step compilation

1 - Conwert NMIL to

Device |Eyelone = % 2 - Synthesis
Synthesis |Quartus IT ﬂ % 3-4g tus IT
- Huartus
Dptimizati [Balanced |
Main Clock | Reset | SignalTep Ir |4/ * | Execute steps 1, 2 and 3
Period ] = @ 4 - Program Device
Mezzages

> Awerage fan-out @ 2,79
» Guartus II Fitter was successful
» Generated Quartus IT 30F file ' fregsweep. sof

<

0K Project Info

» Check the Eeport File for additional information

Report Fila

K 9-79 SignalCompiler ¥ SIS AR 5 R AR VAT HAR . LRGFNGER

Y
B

= SignalCompiler

F3

Q

r4

3 < | [T}

i Step1
Ramp  S0nal Specification  proguy P

K 9-80 WA, A HIL bk

HIL

I

SW_Scope
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+ ﬂ ferospace Blockset -
= Bl Altera DSP Builder El BE
2] AltLab
m Arithmetic % Deviee programmer
+ g EBoards
g Complex Type E HOL Import
m Gate & Control
] I0 & Bus
m Rate Change HIIL SubSystem
+- ¥+ S0PC Builder Links &
m State Machine Functions ?g e
B Storaze
2| Megalore Functiens Hode
+ E CIMA Reference Blockset )
+ E Communications Blockset E::f;:ei{ Global Project

EJ Control System Toolbox

+ EJ Dials & Ganges Blockset Quartus IT Finout Assignment

+ ﬂ Embedded Target for Infineon
+ ﬂ Embedded Target for Maotorola

.ﬂh SignalCompiler

& 9-81 [r] Simulink &3 A HIL Bk

TEATRAI) Burst Mode 4b4172); 7E Burst length 4b8 N 1024 (ERILN); 7E Frame Mode 4b
172 CLUR BRI . % Next page #241, HENTF—T0 (K 9-83). ¥R, MATVIZH g fe
2 (i1 USB-Blaster %5) ¥ PC HlY5 FPGA JFRBUELF, FHHT I Y.

7E K 9-83 i fIXHEHES, {E FPGA device £24 A\ FPGA JT KR L1 FPGA (1AL,
U1 EP1C6Q240C8. &, WIH PC Hl5 FPGA ] JTAG LB 1IE% , WIFE Program the FPGA
FAI JTAG Cable £ F ) iWrgmfEas 12885 1 Device in chain £26 H ) .7~ U\ FPGA
B3 FPGA AL,

% “Compile with Quartusll” 4%4ll, BEATHPE, RERFEEORE 9-77 CAEH) TR S HIL
B N S 5 St T — R G B A RO, DMEREREA TR T HIL BB .

W g e L, R 9-83 Fron M E R 5 I fE B RS K I ST ¥ . Created
freqsweep_HIL.sof. X5t &l % b TR AR Bl N 2T 44 42 freqsweep_HIL.sof

PR L R

il 9-83 ) Configure FPGA %41, iliil JTAG DR S0 Rk FPGA . Wi R
oo, K 9-83 Finif T s BAEK HILSC . Programming successfull, 44 )5 5% 41
BE

5. 3T HIL ML 5

WKl 9-84, ¥4 HIL B4R K iEHF . siidi Simulink P 50e4l, Hahfiz. K
9-85 RICW AN T HIL B85 D e i A2 (R S 7 SO

BARICH Y 5 B 9-78 WA FLPBIEA- o0 ARk VERE, N HIL B e s A e
FH T B, ASRERIH] SignalCompiler 2% i VHDL.

FA, W] AR 9-81 B it i K1 H ) Device Programmer AEiEAT4mfE . &l 9-86
R FH AR R R (P s o AR R L

R, A HIL SRR S R, RIS e R A& FPGA IEHG IR
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X+ GWABEDA %%, nJLMTEIEFS: ByterBlasterMV,

RELk o

) Hardware in the loop — page 1 of 2

ByterBlasterll 5 USB-Blaster

1. Select the Quartus Il project

E:wnypriFregsweep_HIL\regsweep.gpf

2. Select the clock pin

4. Chooze a mode of operatiol

| clock

]

Burst mode allows faster

3. [dentify the signed ports

Input ports

C
Input (unsigned)

Burst Made
Burst lencth

latency on the outputs ecqualed to the burst length selected.

Fratne mode alloves to compensate for the delay
by re-synchronizing the outputs to the inputs.

HIL operation, but introduces

Cutput ports

i
OutputFiter (sighed)

Inputt Frame hode
Input sync | Input
v
Output sy | outputcordic

[ |
[ |

2bts [2]5)
(%) Signed
() Unsigned

| >

Sarmpling period (-1 for inherited)

[ Expert

Mext page

P 9-82 HIL A T2 #5340 5 &

) Hardware in the loop — page 2 of 2

Cloze

FPGA device

B. Compile the HIL desigh

EP1CEQ240CE |

l Compile with Guartus || l

JTAG Cable

Device in chain

7. Program the FPGA

| USE-Blaster USE-0]

| @1: EP1CE (0020320000

Configure FPGA

Creating HIL wrapper EvnyprjFregSweep HILWregsweep HIL v ..
Cotnpiling project fregswesp revision HiDspBuilder_fregsweep
Compilstion successul

Crested freqzweep HIL sof

Progratiining EP1CEE240C8 using USE-Blaster [USB-0] ..
Prograrmining successull

Back

K 9-83 HIL bR i1y g e 7
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[ ]

InputiZ0:0) gmutCDrdic(QD:D)

_/ T[] x
Ramp Signal Specm;tmn Product
Stept

SignalCompiler

L —
fregsweap
P It ﬁtputFilter(QQ:D) —l SWW_Scope
Hil

P 9-84 NN T HIL AL R Y HE it A2 7Y

%

i e e

liwMW

K1 9-85 I T HIL BEHR I F 008 i Fis i B 20 PR Al 07 FL B T

L,

i L] % W Inputi20:) %tputcmia\?o:o)_, . I:I
Famp Signal Specification Product freqamesp
% Input! utputFilten28:0) J_.SW—SWW
FI
Device programmer Stept L

) DSP. Builder — Device Programmer

SIS

1. Select the SOF File

| E:wnypriFregSween_HILregsweep_HIL sof
|:| Use with its JTAG cdf file (useful for complex JTAG chains)

3. Program the FPGA,

Close windaw Upon success

2. Select the JTAG cable

[ UsE-Biaster [USE-0]

[

K 9-86 A H L HgmfEtit ) FPGA T3
9.6.2 FSKHYHIL{FE

] 9-87 f: 1 9-61 1) HIL 475 H HE % o Horb 1K) 5 Pk AR s 280w e i Wi ] 9-88 Jios - FSK
P LSO E T P 9-89 Tk o
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£~
SRS B put2(1:0) fskHIL Outs(7:0) F— |:|
=

Pulse £
Generator HIL |_’

Scope

& 9-87 M T HIL HEERf FSK A

Parametars

Pul=e trpe:

Time (t): |Use simulation time |
Amplitude:
1

Period (number of samples):
1500

Pulse width [number of samples)
750

Phase delay (number of samples)
o

Bample time:

1

¥ Interpret wvector parameters as 1-D

& 9-88 I T HIL BERfK) FSK AL 5 f5 5 S50k B &

E! Configuration Parameters: f£skHIL/Configuration

Select: Simulation time

- olver start tine: O Stop time: 10000
-~Data Import/Ezport
Optinization
[-Diagnosties
iSanple Time Trpe: [Variable sten x| salver: [discrete (mo o
iwData Integrity
"Conversion Maz step size: auta

Solver options

i-Conmectivity
i-Compatibility
‘-Model Keferencing

] 9-89 AT HIL LK) FSK BRI 1 B S5k B B

Zero croszing control: |Enshle all j

& 9-90 N T HIL FEH ) FSK AR P T

UG, Kl 9-87 M ELBIB I 9-90 Frun. It R, AR SR €
N2, XA Z WIS 7E FPGA s T HERT . MII&] 9-62 HH2 B AEIXFIAEIN K] o
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9.7 DSP Builder BRANL T

71 Simulink [ gf g -t e VR PRSP BT DSP ZR 48 2 20 42 il FL i o IR
BSHUEHOZ PR EVLRSAEHA R, & RVFR T & RS RO A 1 4734
fid g i 77 2 ) Moore AR AN, MR LLZ SignalCompiler # # J& if LLAE B VHDL FPIRAS
WUSCAH A

9.7.1 FIFO Z=HIRZSH &1t~

YERnf, e XU RAM #E5L (Dual-Port RAMD FIRZHLASEL (State Machine
Table) SER—> FIFO s ¥ it X PHAMEEHR AT EAS3 3 AN Simulink Library Browser [
Altera DSP Builder /% /) State Machine Functions ¥ [ s Fl Storage, 2 Arithmetic 7 H ¢+
AT R FL R A0 U AN 1] 9-91 I

LA RAM [ sthik 26 5 /& 8 47, %ifi 1 rdad 1 wrad 43 1) & 8 A7 B4k et kA5 3
Bk, d Fg 202 8 R AR I B 2 SRRSO AR5 KA wren 2 H ARV T .

++++ data_out
=g 70 s
* - at3_in
+at data_in = - d
Sine MWave
reset empty o S
’ full . a
— count_in >
idle .
> por pop_not_empty ] doun DuakFart RAM
o1 L—1
ush_nat_full count_out [7:0]
P push push_not_ |_>up rdad -
em
fifo_contraller TPy e —
rdad

data_out Display1

full

|

Pop
push

il
ale Display2

YYYYY

|

Scoped

Displays

K 9-91 HPRAHIUBHRIXU RAM K41y FIFO f7fifi# v fifo_control.mdl

9-91 H Ny o+ e Up_Down_Counter A 35 L # 2 ] 9-92 v o b 1y
VAR AR 8 T S BB T B, AT INER R “+7s

PRAS e R e Bl 6 b RS e 48 L T 0 18] 9-93 i K E R TP IR BRI PR S HL A% 245 5
WK 9-94 iR, BRINFPIRENLA 5 N AGA 5 AR B IRE LN A5 5 ook AR
Ko PREVISATHS, WEAARRFPRESE T 9 00RAE, Wk ey 1, praleh
A 0. 7E Simulink =, S AFI% R FF5 3 AR N, I7E VHDL 1, B N g 2
FE B AR R AR NI, R NOCR,

LN R ARUAYE DSP Builder HURASHLI B vH L. 7EHEL FIFO & HlR AL T
fifo_control.mdl Sl . WIRB v 6075 T —ANH T FIFO HEAT 3@ 45 1 (1) 17 S RIS AL
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ikt
down down_port > 70—
Decrement
£ 070
ent_out_port eount_out[7:0]
Farallel
ibit > Adder Subtractor
e up_port N 70—
L
|Up_Down_ Counter |
E Increment —_ _
GHD

K 9-92 Tyt Er as Ak Up_Down_Counter P43 HiL ¢
SARABLI X1 RAM [0 A3 BB H S B0 AR BRI 5, LR IF

BRRIGFEU R
1. 4 FIFO M AfE5 (push) —HIL, Htm

Mok vH RS U BUE /N T 250,

bR S 1, T AT AR EE (S BIRAM LT

2. M FIFO M (55 (pop) —HIL, HHuhET
1, TR H S (Bt RAM);

HEART 0, Hbhik v Heas i ok

3. UMb IS ELSE T O I, FIFO B s &M5 S Cempty) HBL;

4. MMhETH RS M ZE T 250 I, 0 FIFO #dls Cik

ﬁstate Machine Builder ¥2.1.0

Conditional Statements Design Bule Check

Condi tion Hext State
(push=1)& (count_in!=] push_no t_f1.u
(push=0)& (pop=0] idle
(push=01#& (pop=01 idle
(pop=11 pop_not_emp

Add

Current State

Change |

HbrEfES (Full) .

(pop=1)& (count_in=0) | empty

push=1 push_net_fu rESEt 51 [

(pop=1)é (count_in!=0 pop_not_emp;l e | |r.|2 52 L

Iempty jl[pushzl)&(cou.nt_in!: Ipush_not_fu:l |n3 53 2

S Nove Up I Mowe Down |r'||'.1. 54 -

Inputs T tates |r‘|5 55 X

[0):4 Hel. © 1 .

S | ceed | State Machine Table

] 9-93 IRAHLHE k&
K 9-1 72 FIFO #Z il IR SR

Kl 9-94 JER ERYCIRAS LR B

#*0o-1
AP ZAF K&
empty (push =1) & (count_in!=250) push_not_full
empty (push =0) & (pop=0) idle
full (push =0) & (pop=0) idle
full (pop=1) pop_not_empty
idle (pop =1) & (count_in = 0) empty




356 EDA $ K5 VHDL
idle push =1 push_not_full
idle (pop =1) & (count_in! = 0) pop_not_empty
idle (push =1) & (count_in=250) full
pop_not_empty (push =0) & (pop=0) idle
pop_not_empty (pop =1) & (count_in = 0) empty
pop_not_empty (push =1) & (count_in!=250) push_not_full
pop_not_empty (pop =1) & (count_in! = 0) pop_not_empty
pop_not_empty (push =1) & (count_in=250) full
push_not_full (push =0) & (pop=0) idle
push_not_full (push =1) & (count_in=0) empty
push_not_full (push =1) & (count_in!=250) push_not_full
push_not_full (push =1) & (count_in=250) full
push_not_full (pop =1) & (count_in! = 0) pop_not_empty

9.7.2 REWIZITiRIE

NTLA A FIFO il g RSN E], 13 IR FR S TR R B TR HLIR D B

1. AR LR

7 Simulink v I AR HLRAEAERL,  JF 0 BB — AN 44 . &1 9-95 B A A b
e, B 44 02 fifo-controller. €] 9-95 f& (4 fifo_controller Jii PR HIA R . VR,
WIRPIRAS LR A LR BRI A SO L e B 4, SR A BE s SCIRASHLIRFE !

2. WRIREHLREE

Mz, DB RE B RASHLI R, 4L “State Machine Builder” X% HE
Jei» HEFE “Inputs” T1. “Inputs” TURE SRR 2 SCREEVLFEA SR, JERERH— R
VEBREE LN, SRR 2 AN KA. ] 9-96 PR fEE T FIFO #HlIR
AHUEH “Inputs” 1. & LHALE T4 reset (BRIL). count_in. pop. push.

E5]state Machine Builder v2.1.0 : x|

Conditienal Statements |
Inputs | States
Inputs Add

reset
count_in
pop

push Change
Tesef sTp
In2 s2p Delet
In3 g3k
In4 s4p |
In5 55

fifo_controller

P 9-95 fRAMUEL

3. WEREH

Help | Cancal

9-96 RAEMLERM “Inputs” 7T
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i “State” TU. MUK WORH TE SCIRESHLIPIRES A, IRt nvrsab&mA, &
ORI R RAS 2 K ST . “ State” T E AR TR RRRSHU GADRES o EADIRES RN S = A7
NG T BRI, SRR ) RS 4 o 52 LIRSS 5 4>: empty. full idle.pop_not_empty.
push_not_full. 7, REVLEFPRES DD NAWNAIRE, B 9-97 & “State Machine Builder”
¥ “State” T, CAET X FIFO ZHPRSHLAVIR S VEg .

4. BOERAEHLTAE T 5K

EWEL TGS 5IRE4 )5, Al “Conditional Statements” T, #E#-FRRSHL
B TAE R (i 9-93 iz ). “Conditional Statements” T R DR AR K, £h&
FREHU AR . P SRR IR i 3 E 43 41k

(ORETHIRINAT:

@ FEIFH I B

O RENILH IR

VRIS AR ESRSH L AUEAE “State” T E LRSS R 9-2 &M T e X&M
FHIA B SRR A e B0 . Y, £E “Conditional Statements” 1T H1 48 /bW 5@ X— 4%
PEAIR . BeAE, i RAEARSHLRE IR TS JE N S A T0 45 A A —FIoIRZS 1) o — PR S e 8k
I LXA AT 1 KRR AR .

#*9-2
LBHRAE ST i (U il
- unary) Ul 1 -1
(...) i 1 ()
= BAEAHSE 2 in1=5
1= NET 2 in1!=5
> AT 2 in1>in2
>= KTET 2 in1>=in2
< N 2 in1<in2
<= NTET 2 in1<=in2
& 5 2 (in1=in2)&(in3>=4)
£ B 2 (in1=in2) & (in1>=in2)

9-93 i/~ IR 4 “Conditional Statements” 7. 76 L7 EE X T FIFO #5210 41
Hiik . RS — B, RESHUR TAE T e 7o — M, 9IRSV T3
—REE RS, ST UCIRES AT VH BRI W, DA I B A AR B2
T ZAERUR R R AR 24, ARESHURIUT VS . =k 9-3 ffir.

#*9-3
SR Ehi K&
Idle (pop =1) & (count_in = 0) empty
Idle push =1 push_not_full
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Idle (pop =1) & (count_in! = 0) pop_not_empty
Idle (push =1) & (count_in=250) full

K 9-3 FiR T PRESHUAE T “idle” ARSI &P AR s T4
(pop =1) & (count_in!= 0){E3& F A7 B & 145 (push =1) & (count_in=250), frLk, Wk
B TR, K ST 0 A A T 4

Z 1 (pop  =1)&(count_in!=0){\ &k T~ 5 i A0 56 B 4% AF ik, i 45 4 (push =1) &
(count_in=250) it &k (147 B AT S AR L SE AL o

£ state Machine Builder v2.1.0 x|
Conditional Statements I Design Rule Check I
Inputs  Simies
States | Add

empty

full

idle

pop_not_empty

push_not_full Change |
Dlelete |

Reset

s fem =l

Help | Cancel |
K 9-97 ARAENIKM “States” BT

1 9-1 R 9-3 G ik i) VHDL Hifiid . 2o i) _sig Je At VHDL SCAF A 53N .
[#19-1]
IF ((pop_sig=1) AND (conut_in_sig=0)) THEN
next_state <= empty_st;
ELSIF (push_sig=1) THEN
next_state <= push_not_full_st ;
ELSIF (pop_sig=1) AND (conut_in_sig /7 =0)) THEN
next_state <= pop_not_empty_st ;
ELSIF (push_sig=1) AND (conut_in_sig =250)) THEN
next_state <= full_st ;
ELSE
next_state <= idle_st ;
END IF ;
WA LB E A “Move Up” 1 “Move Down” $5l1 K i A8 4 ERER A IR R A
i, wARAEE 9-3 K& Jn, Wik 9-4 PR,
#* 94
ELIEIN A
Idle (pop =1) & (count_in = 0) empty

-
o
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Idle (push =1) & (count_in=250) full
Idle (pop =1) & (count_in! = Q) pop_not_empty
Idle push =1 push_not_full

4, State Machine Builder H4 I & Bl 1% 1k an 5] 9-2 Jr () VHDL R

[ #19-2]

IF ((pop_sig=1) AND (conut_in_sig=0)) THEN

next_state <= empty_st ;

ELSIF (pop_sig=1) AND (conut_in_sig / =0)) THEN

next_state <= pop_not_empty_st ;

ELSIF (push_sig=1) AND (conut_in_sig =250)) THEN

next_state <= full_st ;

ELSIF (push_sig=1) THEN

next_state <= push_not_full_st ;

ELSE

next_state <= idle_st ;

END IF ;

5. siili “Design Rule Check” B[, LA e Hif % 25 B it & SCRPIRASHLBA i i
FEATRH N, AR5 kit “Analyze”, XPARASHLH Fr i 43T v 50400, DURE 5
AAE— AR BB R R . WA RS, AE “Analyze Results” 4 H LA A 2f AR RS B .

< 9-98 T B A ik “Analyze” JEff) “Design Rule Check” TTfl. 15 A& BLAE A EA
fR 73 BT G R AR, AR R ITAE SRR SR I A0 A B0 ERAE, E R R T A R

BGHE RGO, WRLfE, ) DLK L el VHDL AR A T

;%State Machine Builder ¥2.1.0 ;;E x|

Conditional Statements Dezign Rule Checl

Analysis Resulis
Ho errors were found while snalyring the state o
See below for details:
Verified that at least two states are defined

Verified that at least one conditional statemer reset empty

Verified that all input port names are wunique. 4 il
o i L. ; 1

Verifiad that dll state names ere wnigue. count_in

Verified that a reset state exists. .
e . . idle

Verified that a reset input port exists

Verified that all current state and next state pop pop_not_ernpty

Verified that a1l conditionsl statements are swl - -

Inputs | States push push_naot_full

= | el Comeal | fifo_contraller

[ 9-98 State Mahine Builder Design Rule Check T & 9-99 %5 T ARSHLG M AR

6. rmiili “OK”, ¥prf B olUq I N A7 4% . IXIN <4 T State Machine Builder, Jf
F[E1 2] Simulink Bevt SCfFo X B TE SCHF B 20 S0 7E i T #4225 e S N\ i 44
Fro [ 9-99 s FIFO Bl sL45] 857 )5 1) State Machine Table 55k,

7. HJr, Fk State Machine Table #RELIZE £ 21 S AR BETT ST IR 5

JA S LG SR 200 9-91 FL IR 1) 4 18] 9-100 B I IE o R E I BEBH W1 F
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Kl 9-100 o e, M BB B4 . data_in, data_out, rdad, pop, push.

data_in ;OIRASHURH LSS, 7575 W IEZE 5EIEEdE; data_out /& RAM [ Hil#i
t, FrPEB, fEHbhEE S rdad A1 push 15 5 9 4E R LE X RAM s 8 % £5ai 14 [ 1
RAM iifiid data_out 1 7] 4N H %t s M rdad BT WL, k38 0 2 £ K i (S ek %,
X SEAE push HE % pop HioK, Hi data_out Y 6 FR P T LA BTIX — .

& 9-100 17 By

BeAh, g E i B HUE, K 9-91 BRI /ERE o ds ey tian N EdE,  BARW
AREHUI AR E
stop time = 400 ;empty=0; full=0; idle=0  data_out=48
stop time =900 ;empty=0; full=1; idle=0  data_out=
stop time = 2000 ;empty=1; full=0; idle=0  data_out=48
stop time = 400 ;empty=0; full=0; idle=0  data_out=48

S i

9-1 i Matlab, DSP Builder M QuartusIT [B]fJ2C 5, %51 DSP Builder Bt

9-2 ] 9-2 il AL L SignalCompiler #4624 VHDL SCA, A ModelSim HEAT UIfig /i & o

9-3 DSP Builder T &Z e 5 Simulink 1) SubSystem 24 &, %11 LA SignalCompiler 2%
] DSP Builder ¥ 2 i SubSystem [ EEfili il 75 AT 4 % H 2

9-4 7EFBhm AL Re e M LA 2R 5, S A AEH?

9-5 fijik DDS (1L 2 .

9-6 3l Uil DDS HAME 5 St 5215 5 HI9C R, 23HT DDS i K 25 ) o
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K 5t

SEI6 9-1. FIH Matlab/DSP Builder i3 A< Hi g AR He sz 56

(1) R EAY: KA A Matlab F1 DSP Builder ME/T3EA LB AR AL BT )73k, BAETF-shin fE A B shi
B, 5 R AR B LR

(2) KIAESH 1. HARIKEUL LA RTEAD R, R Matlab, DSP Builder %5 T H 43 58 s
. R 9-21 IR SRR CHRFSHRRAD;,
. LRI 9-21 MIESZAE 5 R AR (AP EdR D,
. HLERIE] 9-26 IIESZMR SRR
. HEEE 9-52 PIE 5 R A

5. WGP 9-91 [RRRSHURHIBR BT, U5 BLAK . B AESCBURIBE 5L R . A FG Matlab A5,
ARE7E. SignalCompiler ¥, DhAE(TEL. Quartusll &R W FTE. 4mfE T #k. SignalTapll k4%,
X SinLUT Bk, 2358 sk o LPM FURIE LPM FOBETT,  ERB e Bk e R g 95 ) F %

= W N~

-y

hlh'S
- A 150
a AltBus2
SineWyy N 1 -
) g o 15:0 2>
z AltBus
e R 1 Delay! seor
— o
. X &0 180 p————————————
AltBus
Ao et
Random Alts 1
signal E—’.‘ ’
GND1 o~ >
BusBuild1 %@

SignalCompiler!

K 9-101 1EFZIRHIME S AH R

LA ” i T HHHN __T‘...-llﬂ‘ ]m I . ’UH"H]H W

BT R TR RRE M T e LU DTEL L MR R O RORMEL R T

9-102 1F5ZIRHIME 15 HLI B

(3) RIMES 2: Wit DRI GEAY, RBR B IE] 9-101 PR, PN S IR B IR
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S R AR MBS Sk . 18] 9-102 it BIE .
(4) SRERIRE: MU UL LA SeIe WATS HSCiedR T, R il B, BB BRI T4 R
BRI AN R0 SR I R T 5

SCI6 9-2  EF DSP Builder B9 DDS [z 1R %31

(1) SEIRBRY: %IRFIH Matlab/Simulink. DSP Builder 1 Quartusll ¥t DDS. FSK. PSK. F#ffs
R A R EUR G BV AR RS IR

(2) XWAESF 1. S 9.4 WL I PIBBIFIRT v, 45ih DDS SR e 48 ctt, 46 Matlab AL
i FPGA BE{ESCBURME IR, 16 GWA48 R ZiH Cyclone %1 FPGA F1 10 A7 mik DIA, [A
i m LA Signal Tapll SE4T 52

FLAAH AR ] 225 1] 9-103 () LIS , 1% Fi B A B A R JE A5 S 5 8 2280 S S B\ 7 Pword
TR 45 N\ 7 Fword 452 8 £, DIA 24 10 fiz. TRAGout J& RVER ML S, & 10 Ak s S5,
K ATV N E52 M5 S B A IS %055 . SINLUT AEEer ) sR 200 & anis 9-103 N7 FTs.

WURE PR AR 1, RIS 2, BE 1IN 8 SRS Fword, B4, BE 3% 8 fAHALS Pword, IFf
Bh% Clock0; # 8 ¥4 J=¥ 0 %%: TRAGout F1 ddsout 43 I3l id 4™ 10 £7 DIA i i IE

alr] " "
ah[9:0]
[T>»—wwy — E"?
N Constant BusConcatenation
Pvard ] u
Constant2 ar SignalCormpiler
onstan ~ ipeli
Constantd A3k Pipeline
A Pipeline
BUIS1
1
- a[30] | ’ — - ';l 30 |31:22 —
ab[31:0 - z i
oi270] [31:0] —m . — BusConversion2 adder?
2B ) Addert elay
BusConcatenation2 Delay
D - 3[7:0] 1
. . ab[27:0] o o
Constantl Fitiord B[t 9:0] % p
'.\
& BusConcatenationt TRAGOUt
Canstant3
1 — | |
| D e EEHUN = i
z — ddsout >
SINLUT
Delay? Scope

511*SIN([0:2*pif(2210):2*pi])+512 PAEREFELT S EHAL
P 9-103 i I HHs SRR H 4 J5 1) DDS A5 7Y
(3) KUMES 2: SHAMXTE R BB, SEREIEIEARE 5 RAEMIWRIT, IE7E GW48 XY
=k DIA R LIAE, HXES RS AE i s S IERR R AR
(4) KIESE 3: SHAXT IR IR, Bk — AN gk a2 i Y i % o
SRR, AWER B SIS, VRIS S T B
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(5) SKIG(ESS 4: FI/H] DDS KA, Bevh— A Im i iE CAMD HLE . CLA1 FPGA JFA MR LI £l 50MHz,
BWH 1.5MHz, FFRHIE 5 4 50Hz~8KkHz, WHIEE R 30%. ($err, TESIAESS 4 ALat b, AFif b
S EER R ED .

(6) SKIRMES 5: ZAMSCH BRI T IFEE, 45 H 2FSK 1 HI 4 i) se 3 5T

(7) SKIGMES 6: FIF DDS ARSI 2ASK k.

(8) KIES 7: FIH DDS #EBI B it—> 2PSK il 5 .

(9) SRIE(ES 8: K5l 9-103 Ry &Y il 5 21 9-104 Fron s v MG 5 kA4, BB i) DL
$E7E GWABEDA R4t LS. RITEJ TRAGout firth HALIE IN T 10 A7 ik 10 £ B8 2k (1 1E 5% 45 5 28
ROM, SINLUTL, lide, firthfENFMES S M Ea%it . UK IESLE SRR, UG BIBEAT AL
7 Pword Hir N\ 1A R T 53 1 A= 5 G LT

%’r@ HFBEHESELESE FikPipeline
SignalCompiler Ao L

ah[9:0]
[ s b 1:0]
Constantd Fyvord Caonstant BusConcatenation
»
P 310 [31:22 Adderd
Constantd BusConversion2
Fi#iPipeline
BEUS1
1 —
— - a[50] 1 z —p(o0 — &0
an[31:0]—mw - m—
— 0[27.0 Z
277 addert Delay1 SINLUT
BusConcatenation?
Delay
L 70 » alr 0270 TRAGOLE
Constanti Fiiord @J—’wl_
BusConcatenation
Constant3

P 1 . — . . .

> o0 EH 90 <€ 090 3 I

— dofsout | .

Delar SINLUT il

e | BB SR |

511*SIN([0:2*pif(210):2*pi])+512
Kl 9-104 I F A S K AESS

H TR & BRSNS F A IERE T 8 A7, AR 0. 75 GWA48 R4t T iE#ERix
1, IXPEAEE 278 1 #ihldaN 8 AT, Bk 4/8E 3 Bl ARG T, B 8 FI AT, I ERIERE clocko,
P2 50MHz 5% 12MHz. 5 54 e P 10 A7 (K1HE s T8 DIA F0AT o Gt A5 S 59 T 40 10 4 ) RS v 1 i 14
RERE, WAZRUELIE B LR 45 HY 5 HE (R R R A7 o

(10) SRIG{ES 9: Jh THEHEHIA R, QAM GEAZ#IHHD EH T s Th N ¥, W DDS
Bk —/~ 16QAM 1%, U T L 22% K] 9-105.,

(11) SEI{ES 10: AU Altera 2 w243t ¥) DDS IP Core #x 5 NCO Compiler, &/l NCO Compiler #
T 2FSK Vi il FL i

(12) % 1. W& 9-103, 45 H1% DDS B i/ MBI (4% 32 MR Tl 5D AR
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HHE (3% 10 RARRL 50 B Delay2 BEEFIVEH] o

(13) B 2. A4 9-103, PEHHWIRZARIE SINLUT % 4 BB R 0 55 800 F 16 /1,
delay #ik (Fword) MHINEANIZKT (BihTD) £,

(14) sEGHRA: ARHE DL R BSRFISI0 N4, WFIEA NI A0 AE R, e E IR

1
| <> 22

AltB
Step us

SignalCompiler

~ (o3
U Constant plohi
Sine Wave o = reset < 090
Lo o Leoo >
q Sout
Qs i Scope
A Subsystem_QAM
s
Sine Wavel
(]
.
—
Scope

9-105 QAM #i 7
K38 9-3  4RIFADERIRITRLE

(1) SRIEEARY: H42F0H Matlab/Simulink. DSP Builder A1 Quartus ¥ 11 SC B 4 265 28 O H AR .
(2) KIESF 1. SRACEN, Bob—A mPa R AR,

(3) KIMESK 2. SZHACE N, BOb— AR B,

(4) REHRA: AR L EEORAISEE A 2, SRR T SR A R, SR

SEI 9-4. HIL flAF 387 B2 5

(1) S8 HIK: BAAH HIL BERBEATREAT 07 M BA
(2) SCHATSS: £ GWASEDA A&t L, A HIL BEPFIABEEL, 350xf & 9-59, K 9-61, K 9-64 A&l
9-66 ¥ DDS #L4Y, FSK A, R AHAE 5 A AL ae AT AM R ZE SR R HEA T RE A 017 32



