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1. H4a=2FE(Library)?

(1) TIPS FORAF I i PRI B ¥ 590 (Design Units) BRI
(2) PER PR RS 2
® [ {EFE (Work)
B BSOSO B S AR R R T
W GRS A L AR R
B BRIV A TAEE
BN TAEE 44 02 work
PURZE (Resource)
W EBCE A T DA T S R R E T ) C 8 g R I T R T
|
|
|

B R G PF FOVT R IO FH 2 A B 2

ALTERA PR3 0 AR e - e U5t P (1) — T

VHDL {7 ] LA B B2k LIBRARY 1 USE &) B, .

7F QuartusIT HL[T 0] LA A48 F T B IR SCPE. vho SCAFH 24ty 1 XA
E/‘J)[/—EI:/I:TJ:

LIBRARY IEEE, cycloneii;

USE IEEE. std logic 1164.all;

USE cycloneii. cycloneii_components. all;

(3) TARPEAN DRI AL 1t n] AR 70 oK«

anera._ T - L altEra_Nns v LT anera |
altera_mf_wer Library FMODEL_TECH/.. faltera_lib v erilog,altera_mf
cyclone Library FMODEL_TECH/. falkera_libAWYHDL A coclone
cyclanei Library FMODEL_TECH/.. falkera_libAWYHDL Aovclonei
cyclonei_wver Library FMODEL_TECH/.. /altera_lib Y enlogtcyclone_
lprm Librarny FMODEL_TECH/.. Aaltera_libAYHDLApm
[prr_wer Librarny FMMODEL_TECHA. faltera_libenlogdlpm_wer
i Library FODEL_TECH/.. falkera_lib AYHDL i
ghratizii Library FMODEL_TECH/. faltera_libAWHDL stratisii
wital2000 Librarn FODEL_TECH/.. Avital2000

1= Library FMODEL_TECH!. figee A
raodelzim_lib Library $MODEL_TECH/. /madelsi i "7

std Library FMODEL_TECH/.. /std

ztd_developerskit Librarny FMODEL_TECH/.. /std_developerskit
FYNOpEYE Librarny FMODEL_TECHY. fsynopays

wvernilog Library FMODEL_TECH/.. Mverilog

Bl L AR RS



2. H4agi%iteE it (Design Units) ?

(1) HDL SOt g i), < AR e i A A v, vl B e il LU DU R .

H VHDL
€ Entity
€ Package Declaration
€ Configuration
¢ Architecture GREWITHIG, —ANEH AT LA 2N R IR BTG, X

VHDL A X2 %1t #0) Package body (ZkZkvcit$ic, —AMER LA Z
AN A IR G, A VHDL A7 IR 2 it #oe)

LUE
-H] altera_mf Library FMODEL_TE
a_graycounter Ertity E:/alterassl
+HE] alt3pram Entity E:/alterasBl.
+HE] alaccumulate Ertity E:/alterassl,
+HE] altcam E ity E:/alterassl,
2 Entity #5176 5L 41
m  Verilog
¢ Module
€ User Defined Primitive
LR
'l"| M ame Type | Path
—HMlL ok Library wiork,

todule [ /paulhuangds

1] wacs Module M Apaulhuangd

K 3 Module BT HJG5L 4

3. A7 Hn ALTERA BY{HFEIE?

Foiig 2B XA ) A T AN ISR, VEAR R0 B0 S AE o — R 240 (FF ModelSimSE H i i
ALTERA i SLEEITEAN D ER) e



4, ModelSim BYRIZE ML, LFRA AP HFHREZERIER?

A T ModelSim B 19 HRE, T2 PIFHLRE

(1 EERHHE
Stepl & (library) (— A2 4N)
Step2 Wi ES H 5% (directory)
Step3 Y iE T SO
Step4 JA B EAs, FRE DUZ R IT
Stepb B E FH A g5 R

(2) ETFTIE (Project) KR

Stepl B —A TR

Step2 ISR 2 TR &

Step3 TRz a s

Step4 JAENTEAs, FRETE B RIT
Step5 A AR 45 R

PAF LRI A b A AR R I o RN SE T TR b 2 — 26 Gl — TR A
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i FEIXAS G F BT A2 dr AT 5N
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(2)  HHWA1THEL (VD)
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ii. &N PR AN
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1 ModelSimSE Hrififil ALTERA £ 5% B 3£ 4 20 %

RUGTEEWELET /LIS
1. % ModelSim ZHy, ZAG%E Quartusll. Z2%54f Quartusll &, fEH 223 H 3%

I ...\quartus\eda\sim_lib L[ A7 T A 9 4 B SCAE - (simulation model
files) o BEAN PLD | X1 FF R B AT et i 847 AH W2 FR) H SRAF TR0 647 B0 it B ST A
VHDL A1 Verilog ()47 305 8 SCAHEAS—HE, VHDL & pRii—Le, —f#iia®z—
ANSCPE, FEAE G PRI A 0 U3 ) 2k

—ANTRERE, WEPETTCAFBA 24, PLD | KI5 B RS2 AT LU B U5
FER—Ffe FRATEZEPURE: (D lpm, JHH T lpm Jot% G BT E; (2)
altera_mf, 1 T Altera ) MegaFunction ¥ 11 i 47 BN 752, (3)

altera_primitive, i/ 7 Altera [R5 (primitive) [F¥TH 07 B 25 (4)

JOHFEE 11 cyclone. 7E4) B4 a0 F 45 2 95 11) FPGAJCPLD FOZE . HiF —FP A
STV TR ALTERA BB I T E B AT S 0 A IR o 28 DUl e A
ITERE R R B MAT LG N P i b & . TR E WA (H) %
ModelSimSE B4 ff] 7 LRI TE&) thadsk.

FH P B e e s A T AR LT TR Cproject) [, B TRS T, JEACHEm
E S REAN T o« Pk, HifT 2285 ModelSim — MR H ZE R4 2640 S0 —
—modelsim.ini. %3447 T ModelSim Z3%% H g .

THhamE, LR

1. FE—ACHEFE, XA IR HRAT I ALTERA 2 185 1 2 SCAR 1

R BTG SRS . A EEAE ModelSim 1112235 H 3% R B diix A %,
4 altera_lib. K41 E VHDL F1 Verilog (K755 ANFI ), 0 5 5 R 5 110 2 82 4t (1)
U, BLE Ul — 4, 7E altera_lib HLH P VHDL 1 Verilog 95N 0432 .

2. FTFF ModelSim SE, WINIZE 47 ModelSim SE BRiA () T.4E H 5% ( Directory ) & ModelSimSE
A H T examples. BB, o] DUF B FE L 5 S50 10 1 B TR



WWorlkspace P i il

"1 M ame | Type | Path J
+ wital2000 Librany $MODEL_TECH/. Avital2000
+ iEEE Library $MMODEL_TECH/!. figee
+ modelzim_lib Library $ODEL_TECH/.. fmodelzim_lib
+ ztd Library $MODEL_TECH/.. #ztd
+ ztd_developerskit Librany $MODEL_TECH/../std_developerskit
+ FYNOpEYE Librany $MODEL_TECH!..feynopays
+ werilog Librany $MODEL_TECHY.. Averilog

o

E
[

THE LA VHDL ) lpm FE 441

3. SEHE A Library, File>New->Library...

(—]

[v] Hodel5im S5E PLUS 6. 1b
NN Edit View Format Compile ZSimulate Add Teols Wi

Folder 8 H
Open... Source P M = @
Load... 1o S — Hax

Path =
|mpart 3 Window % $MODEL_TECH/..
Expart ] Library $MODEL_TECH/..

Library $MODEL_TECH!.
Save Az Library $MODEL_TECH..
Library $MODEL_TECH..
Change Directary. .. Library $MODEL_TECH/..

Library $MODEL_TECH/..
Source Directory...

Frint....

Fiecent Directories » J
Recent Projects #

Duit A o0
°

4. 7E Library Name B HE#IAFE4 Ipm, 7E Library Physical Name B HE# N\ % A7 B %
. fltn: C:\Modeltech_6.1b\altera_lib\VHDL\Ipm:




—

[“]Create a New Library

Create

* 3 new library and a lagical mapping to it

" amap to an existing librany

Library Manne:
| [prm

Library Physical M ame;
| C:hodeltech_EB.1b%alkera_ libWHDLMpr

k. I\l Cancel |
|

e A R EEIAT L35 5 07 R 4 5 (RIS P05 5, VHDL 1122 44 Bt 22 X altera_mf, Ipm,
cyclon, cycloneii, Verilog i )% 44 £ 47 B altera_mf_ver,Ipm_ver,cyclone_ver,cycloneii_ver IX#¥
IARHES T o FEREHE T VHDL B3 vh B2 FE, [K2h VHDL [/ n] DL B 4% i LIBRARY F
USE &R E MM, M Quartusll HR A= sl (1 FH -T-47 B0 i H 1Y 3 SR 5 IR B PRI 44 7
KA AE QuartusTT HLAT AT BA™ A2 FH -0 B W SCAE. vho SCAF R alias s 1 THEX AR T £ :

LIBRARY IEEE, cycloneii;

USE IEEE. std logic 1164.all;

USE cycloneii. cycloneii components. all;

USE cycloneii.cycloneii components.all X fiJ @t & M A cycloneii JFE H 1

. . .
cycloneii components [,

5. % lpm (FEJRE S 2] Ipm EEH 3. Comile>Compile...

I|}::;:',‘_|'lm:'lelS:il SE PLUS 6. 1b

File Edit VYiew Format EEISFEEN Simulate Add Teols %indew Help
M| H SRR B

Compile Dptiots... I
Sustem(C Link. .. J

+ Ipm odeltech_6.1b\altera_libWWHD LMpr

+ wital2000 EL_TECH/..Avital2000

+ ieee EL_TECH/.../ieee

+ modelzim_lib EL_TECH/.../modelzim_lib

+ 3td EL_TECH/../std

+ std_developerskit Cibramy FHMODEL_TECH/../std_developerskit

+ SINOpaYs Libramy $MODEL_TECH/.. feyropeys

+ vernlog Libramy $MODEL_TECH/.. fverilog

<] | &

MLibrar_l,l EiE!




6. # Library BE%ES lpm; &EIRIEE A LD Quartusll ZFEHFTF...\eda\sim_lib BHH]
05 B R B ST

Compile Source Files

Libggry: |lpm ) j
EEFEE ) | L sin_lib | =5 EE-

[w)220model. + altera mf_8T. vhd
ZZDmndel. vhd altera_mf_components. wvhd
ZZDmodel_BT.vhd altera_primitives.v

i altera_primiti.ves. vhd
altera_mf.v altera_primitives_components.1
altera_mf. vhd apexZ0k_atoms. v
< b

IEEE W) |220pack vhd Camille EI

ISR 1) |HIL Files (k. v:%. vwli%. vhd;k vhdl:* v v | —

Default Options... | Edit Source

%} Verilog il VHDL, 4353 LR i SC

B 220model.v (Verilog HDL) [E&E:: W@ Verilog R IR M . ver, Halpm/4, #HVeriloglt
FH1pm ver]

W 220pack.vhd and 220model.vhd (VHDL)

VEEE, VHDL I Bk 25 56 5 R JF, Seikh 220packvhd, i SU"ERE | ke

Compil
220model.vhd, ,ﬁw, e sl

7. NHEHZFEFE TSIV E L i

A, SRE, tpm PR ERLE T

altera_mf (Verilog HIFE4H altera_mf ver)
® altera_mf.v (for Verilog HDL)
® i altera_mf_components.vhd Jii altera_mf.vhd and (for VHDL) (& 55 i)

primitive (Verilogh)E4 Hprimitive_ver)

® altera_primitives.v (for Verilog HDL)
® taltera_primitives_components.vhd j5altera_primitives.vhd (for VHDL) (/7=

VRE] D)

cycloneii  (veriloglIEE4 Hcycloneii_ver. PAUFXXXAAEREMHES, UWcycloneii. Al
HEBERINE RS 4RIT T, RER S mTE)

® xxx_atoms.v (for Verilog HDL)
® Jixxx_atoms.vhdjiixxx_components.vhd (for VHDL) (iR SGJE )



T &2 modelsim.ini 324

8. modelsim.ini XA T ModelSim ¥ %2%¢ H 3 F o BRIAZE B0k B OREE I,
Ji& modelsim.ini SCAFSE AR — 13 &4 o

9. modelsim.ini SCfF AAEE,  Jidm L

10. FT9F modelsim.ini 344, fE[Library] il [veom] 2 8] b L LA R ZARLTE £, i 10 1)
$MODEL_TECH/..//&#& ModelSim (%% Hxk, IR altera_lib A2&Z3EAE ModelSim
M3 BT, WATLLEEES R C:\altera_lib\WVHDL\Ipm XFEHITER .

Ipm = SMODEL_TECH/../altera_lib/VHDL/Ipm

altera_mf = $SMODEL_TECH]/../altera_lib/\VHDL/altera_mf

cyclone = $MODEL_TECH/. /altera_lib/\VHDL/cyclone

cycloneii = $MODEL_TECH/. /altera_lib/\VVHDL/cycloneii

maxii = $MODEL_TECH]/. /altera_lib/\VHDL/maxii

stratixii = $SMODEL_TECHY/../altera_lib/\VHDL/stratixii

Ipm_ver = $SMODEL_TECH]/../altera_lib/Verilog/lpm_ver
altera_mf_ver = SMODEL_TECH/../altera_lib/\erilog/altera_mf _ver
cycloneii_ver = $SMODEL_TECH/../altera_lib/\Verilog/cycloneii_ver

11. RARAE, B, #EH modelsim.ini, siA7HE, FFE modelsim.ini T E AN K3
.

12, OK, #t, fiHEFEMEEET T,

##Uf )5, ModelSim 5 AR —A H 3% FEGH R —A> TFE (project) B, ALTERA [i{ji

B

Tupe
altera_mf Library FMODEL_TECH/../altera_libAYHDLAalkera_mf
altera_mf_wer Library $MODEL_TECH/. Aaltera_libAveriloglalera_mf
cyclone Library FMODEL_TECH/. Aaltera_libAYHDL A cpclone
cycloneii Library $MODEL_TECH/. faltera_libAYHDL A cpclonei
cycloneii_ver Library $MODEL_TECH/. Aaltera_libAVerlog/cycloneii
Ipmn Library $MODEL_TECH/. Aaltera_libAYHDLAlpm
lpr_wer Library $MODEL_TECH/. Aaltera_lib Verlogdlpm_ver
masii Library FMODEL_TECH/.. #altera_libAYHDL/maxii
shratisii Library $MODEL_TECH/. Aaltera_libAYHDL stratixii
wital2000 Library $MODEL_TECH/.. Avital2000

ieee Library FMODEL_TECH/. fieee

modelsim_lib Library FMODEL_TECH/../modelsim_lib

std Library FMODEL_TECH/../std

std_developerskit Library $MODEL_TECH/. Astd_developerskit
FYNOPsYs Library FMODEL_TECH/.. #spnopsys

verlog Library $MODEL_TECH/. Averilog

(IR N N R R R SR AR C R IR Ea e b

. o]
~‘ M Library ‘ ﬁﬂ




13. ZEP B, AILLIS s ALTERA 15 ELZERAT B . 111

I[,Z‘]' Start Simulation

Design | VHDL | Veriog Libraries] SDF | Others | PR

Search Libranes [ -L ]

C:/Modeltech_B.1b/alkera_libAferilog/cyclonei_wer Add

Search Libraries Firgt [ -LF)

Add

EEE | [EEE

qj Cancel |

HRTIhfEe ERE P B P B 2l s T (H ModelSimSE JEAT D e BRI P 1 5
177 (ALTERA )Y 2.

(58)
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Ji ModelSim SE 347 2h i 5 B A0 i 45 28 05 3%

(ALTERA )

R

(1) Quartusll, AEERE Quartusll 6.1 FH. TANNINK, WHZEIF K StratixIl 5%,
Cyclonell % MAXII, Ji Quartusll6.0+SP1+SP2 L Fa 5E o

(2)  ModelSim SE. ALTERA 1jj ELJ&F B O & B 4f,

LR EEREIL LR T (E

ModelSimSE H1¥5 ill ALTERA 1/ ELEEF 1E4H 0 B8 o T ik 2% 1) 2 ModelSim SE

6.1b,

B2 Fr B9 HIME

JeAE Quartus I LA le—ANMGIFREY, AT A 2H =i SR . AP IR U
1. Frg—ATFE (Project), TFE4HL Ipm_shift, #5143k Cyclonell EP2C8Q208C, 5= /7

) TR IN AN

New Project Wizard: Family & Device Settings [page 3 of 5l ﬁl

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

Shaow in ‘Bealable device' list

Earnily:
T arget device
" Auta device selected by the Fitter

f* Specific device selected in ‘Available devices' list

j Package: Ay -

Pin count: Ay -

Speed grade:  |Any -

Core woltage: 1.2

v Show advanced devices

-
Available devices:

Narne | LEs | ermor, | Embed | PLL | ~

EP2C5F256C6 4608 119808 26 2

EPZCEF256C7 4603 113808 26 2

EPZC5F256C8 4603 113808 26 2

EP2CEFZ5EIE 4603 113808 26 2

EP2C50208 4605 113808 26 2

EPZCA0205C8 25 2

EP2CR020818 4603 113808 26 2

EPZCAT144CE 4602 119808 26 2

FPIrRT144r7 4ARNA 11948n7 R 2 )

i

< Back Nextg | Finish HiH

La'Y

2. 3 H R | Tools>MegaWizard Plug-In Manager, s Next, 7f storage
LPM_SHIFTREG, ffirtH SCHHs SR > Bk —Flits =, AEIXHLLL Verilog MBI, 1
A1) output file 447 - Ipm_shift. £{ Next.

ik



NegaWizard Plug—In Nanager [page 11 &|

The Meqga'wizard Plug-ln Manaager helps pou create or modify
deszign files that contain cugtom waniations of megafunctions.

Which action do you want to perform?

+ Create a new custom megafunchion vanatiord

" Edit an existing custom megafunction vanation %

" Copy an exizting custom megafunction vanation

Copyright ¥1551-2008 Altera Corporation

Cancel | | Hest » | |
NegaWizard Plug—In Hanager [page 2al &l
Which megafunction would you like to customize? W_hm? device family will you be Cyclone I -
Select a megafunction from the list below )
=[] Installed Plgns ‘which type of output file do pou wart to create?
Hltera SOPC Builder " AHDL

+ Anthmetlp ] " WHDL

+ &8 Communications

-3 DSP &+ Werilog HOL

: g ﬁ;les ‘what name do pau want for the output file? Browse...

¥ Interfaces |D.\MUdeISim\Simulaliun\func\lpm_sh\fl

+ & Memary Compiler
| I™ Generate clear box netlist file instead of a default wiapper file
/] Serial Flash Loader [for use with supparted ED& synthesis tools only)

2] SignalTap I Logic Analyzer [ Return ta this page for another create operation

Mote: To compile a project successfully in the Quartus | software,

your design files must be in the project directory, in the global user

libraries specified in the Options dialag box [Taal: menu), or a uzer

library specified in the User Libraries page of the Settings dialog
box [Azsighments menu).

itual JTAG “Your current uzer library directaries are:
+- (@ IP MegaStore

Cancel | < Back | |

XA T A AR, W Ipm %, AT cyclonell SO, W IELF AT LR A %f

R AU 1) ALTERA FE[f)— Nl . i 2OCHMENESHOn  qor o) e 552048 B ) FH 358 10 0
VEAIAB . Bhr A b i, SANTIAIE 7. W F RBE 4 Next.



X

Nega¥Wizard Plug—In Nanager — LPE_SHIFTREG [page 3 of 6]

i LPM_SHIFTREG
Yersion 6.1 I.c_\bT‘

Docurnentakion

lprn_shift Haw wide should the 'q' output bus be? bits
left =hif]
| load Which direction do you want the registers ko shift?
st clzta[7..0]
) Left
e I clock o7.0] £ Right
¥— enable
1 =hiftin Which outputs dao wou want (select at least one)?®
| Data output

["] Serial shift data output

Do wou wank any optional inpuks?

! Clack Enable input
) serial shift data input

Resource Usage
8 it

| Cancel ” = Back || ﬂext:s’\ﬂ Einish |
I.

4, N b—ANSETE NG, s Next, F £ Next, e & Finish,
Negza¥izard Plug—In Nanager — LPE_SHIFTREG [page 4 of 6]

LPM_SHIFTREG
Yersion 6.1 ’ﬂbT‘

Docurientation

Shift Do vou want any optional inputs?
left =hify
*— loadd Synchronous inputs Asynchronous inpuks
+— clata[7..0] [ Clear M 4
g[7..0]
+—» clock
A f— [] 5et [] Set
x— =shiftin 5
[
Resource Usage
g lut
| Cancel || < Back. || Mext = '\” Einish |
]

5. [F13] Quartusll F 5, i File Wi+, 7 Device Design File _[pfsiA 5, EFE
Add/Remove Files in Project...,



Project Mavigator

£ Files

-

i“E:] Add/Eemowe Files in Project. .

Open in Main Window
v Enable Docking
Close

iy Higrarchy Files] g Design Units

6. )ﬁ@ﬁ, AR Ipm_shift, ST R0 Add #OIEIIH %

Select File

HRITRII
€,
LA
Heird

4

F
AL

BHBED: [ rune

| e &k E-

X

B db

L |

[ut]1pm_shi £t_bb. v
Elpm_shi ft_inst. v

IS W) [Lpn_shift. v =]

IHERIT): [Design Files (k. tdf % vhdik vhdl % v v |

I3 @)
LLEC]

7. ERXHEEAE Ipm_shiftv 2 IZ 3O, AT EZHEEIE T .

8. FIE—A& .11 TestBench.

a) Quartus Il T HAF% 5 D Klkr, % Verilog HDL;



Rew g|

Device Design Files l Other Files ]

AHODL File

Block Diagram./S chematic File
EDIF File

SOPC Builder System

YHOL File

-DK Cancel
b

o) = sk top_th,
¢) W RPTIRE AN LK) TestBench. (- W.EH£F)

FiainE

®  ModelSim {j ELE 1R 2 At e, I BRI AN NIESE LU b — N RE AT 7 B -
ET T (Project) HIGiFE

Stepl WAL

Step2 SISO B) TR 22

Step3 PR BETE S

Step4 R A, fRETE Rt
Step5 A A IR 45 R

® X ALTERA MIBtit i = MBI E. —RAKDIRRITE: 48RRI
E; —RfnRfa&E N P E.
® NI ABEAT S A

SRERIhEE(TE
1. Fre—A 1T

a) FI'JF ModelSim SE;
b) #reE TFE, File>New->Library...:

SRS Edit View Format Compile

Folder
Open... Source ¥
Load... Project...
LCloze
[mport k
E=port »




c)

d)

BINTRA, $8E8 TROAEEAT. T Al LAoR A 28 ek =M 0y AT R, 3%
HAL T AR, funcs Psythy  PAR )RR M IR B, ZR5 R hAEIT LA K
A Jri AT 2 J5 I A7 B ) T REARAT SO e o AEIR LSOy, FREESL T source X
PRSI, B 1T SRAF U N SCAE o K i TH E257FR) Ipm_shift.v (HDL J53C4F) Fl top_tb.v
(Testbench 3C1F) ¥ U1 % func/source HL T .4 top_th.v #% I %= Psyth.PAR L[] source
AR . FEIX G G Browse..., $ TRERIRAEER AT E B func ST

[”'_| Create Project

Project Mame

| func_test

Praoject Locatian
|D:.-"h-'lu:u:leISim.-"SimuIatiu:un;"mu:u:IeIsi Browsze...

Drefault Library M ame

|wu:ur|<l

(] ,\J Cancel |

IE?JIBID'SE to directory home for ... rs_(|

El

i/

o

_’-G ModelZim
_’-Q Simulation

model=zim
Source

« i

Directary path

| O todelSimS imulationdmodelzim/Func

] ’\L Eann::el|

A Add Existing File, S0 A ).



ﬁﬂdd items to the Project r5__<|

.
M

Click on the icon to add items of that type:

Create Mew File Add E xisting File

Create Simulation Create Mew Folder

]
@

Cloze

e) fE Project [ FIAL,  miAr AR AT LLRRASINAAAE (K SCAR 7 A In s A\ S

TIName

|Statud Type | Ordel Modified

Edit

Add to Project
Remove from Project
Cloze Project
Ipdate

Project Settings...

MHew File. .

Dptimization Configuration. .. E\!

Simulation Configuration. .
Folder...

al

2. ISINSCAREI TR
HIT R EZEZRMA -
® HDL Xxf4;
® TestBench 321&;

M

o FEFEEH (FEXMFRMEER) SMMmFNELHE (FEMEE);

A Add Existing File 511 lpm_shift.vy (HDL V53044, top_tb.v (Testbench 3CF); 5
Quartusll % %% H 3% F .\altera\61\quartus\eda\sim_lib 5. i #& 3| {5 2L J5i 8 3 {4
220model.v; Jil Reference from current location J& 554% 1) 7 2\ 38 2 iX Se4i A S0, copy



to project directory A SCAFZ I E AT TREH T i34 2 4 Reference form
current location,

| e |

[] Add file to Project

File Marme
|D:£M|:u:|e|5ima’Simulatiu:unfmu:u:lelsima’FuncHsnurceflpm_shil Browse. ..

Add file az type Folder

| ﬂ |Tn:||:| Level j

* Reference from current location © Copy to project directary

k. ,\J Cancel |

3. GmiF v ih 3Ot
M —NSCfE, ST, 1EFE Compile>Compile All;

Workspacg — M —————————————
|'l"|Name |StatulT_I,Ipe |Dr-:|e|h-1-:u:|ifieu:|
§ 220model v
[prr_shift. v
bop_th.sy

Edit 04/26/07 |

Compile Selected

Compile

Add to Project L
Rermave fram Project Compile Out-of-D ate
Cloze Project Compile Order...
|lpdate Compile Report...

) Compile Summary...
Properties. ..
Project Settings... Compile Properties. .

L

4, IR, fRETRRT I,
a) #F Simulate>Start Simulation--

Mm Add Taool=z ¥i

Diezign Optimization...

Start Simulation...

i Rurtime Options. . k

Breal:

b) JEJF Work JE, &5 Testbench, i OK JFG17EL;
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] 5tart Simmlation

Design | ¥HDL | Verlog | Libraries | SDF | Others | o
'1Name |T_l,lpe |Palh j
i) lpm_shift Module [ AModelSimd S imulation/model sl
i) Ipm_shiftreg M odule E:/alteras/E1 fquartussedaszim_lib)

i) lpm_sor M odule E:/altera/E1 fquartusedaszim_lib)

] top_th todule [ M odelSimd S imulationmodel s

+ altera_mf Library $MODEL_TECH/. faltera_lib/vH
+ altera_mif_wer Library $MODEL_TECH/. /faltera_lib/ Vel
+ cyclane Library $MODEL_TECH/. /faltera_lib/vH
+ cyclonizii Library $MODEL_TECH/. faltera_libH
+ cyclonei_wer Library $MODEL_TECH/. /altera_lib Ve
+ Ipm Library $MODEL_TECH/. faltera_lib H
+ lprm_wer Library $MODEL_TECH/. /altera_lib/ Ve
+ maii Library $MODEL_TECH/. /altera_libAH
+ shratisi Library $MO0EL_TECH/. /altera_libAH
+ wital2000 Library $MODEL_TECH/.. vital2000
+ =] Library $MODEL_TECH/. fiees
* rondelzirn ik | ihram tANNFL TECH! fraodeleim ik j
o | I
Design Unit(s) R ezalution
| work.top_th | default j
O ptimization
[ Ernable optimization
Ok, [ Cancel

T VLR BB 707 B SR SCARIR o R A TG 15 7SO, AN T X A R
ERAE DT N ER E AT T

1 5tart Simulation

Design | VHDL | Verlog UMmms]SDF] Others | ]

Search Librariez [ -L )

C:/Modelkech_E.1b/altera_libAderniloglpr_wer Add...

Search Libraries First [ -LF ]

5. ARG
a) K Wave & 41T, BEHENHIEIY:

11



MFgrmat Compile ZSimulate Add

Analysiz L - || W

Debug Windows * Allwindows
Sart L4 D ataflo
List
Datazets... Active Process
Locals
v [hjects
Watch
Profile y =

b) K EAERNESHEAPIEE L, AL Ctrl 2 Shift 21k

| wave - defaul +Hd

~ “top_tb/ach ®
~ Atop_tb/clock ®

1}’ Sop_th/data MR N
’ Mop_tb/enable W
& Atop_tb/load ®
~ “top_tb/shiftin ®

1’;-) Jtop_thig MR AR

| wave

) &AT. fE NHIATSAT R RABATIO T, [FE.

Tranzcript

bodelSime waim work. top_th

B wzim work. top_th

# Loading work top_th

# Loading waork, [prn_zhift

# Loading waork lprr_shiftreg

IR WaYE

B .main_pane.mdi.intenior. oz v paneset cli_ 0wk clip. oz, piawf

WSl 13 1 md

d) EEHR: JfEbR, SR E N,

12



Tjwave — default
File

le Edit ¥

NS 2R #Mic
N ma Qe &

& ftop_tblach 0
& ftop_tbiclack (]

L Aop_thidata 010101
& Mop_thlenabls 7
& Aop_tboad 0
& ftop_tbishiftin ]

G Aopthig 00000000

€) %%ﬁﬁ%%ﬁmﬁg@ﬁ,ﬁﬁﬁﬁmT,ﬁ@E%KW,ﬁETﬂﬁﬂuﬁ
PR XK

v e e = = -

TR I O
1
o700 T 1

N
—' |
[ TToroioi — [ {mmmin

e

) RKJEFUES], SERRRATEN 1. XHUZ 2R thaefr 5.
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10101011

6. ModelSim FIEMTEIIAEATTHETERZ N, ERXRHANA T . £
LA LA

8.) _-I’ ﬁy 7 g’ cl'%’ 1 E’ D’ ﬁﬁﬁ&%ﬁ%ﬂzﬁﬁﬂa@

BIbR T, S0 B BT USRS, FTOTSCAEXTEHE, fRAF, $TED, 399,
S, Wik, G R D ERAE, AR TR D A HOOR . AR LR S0
B[O ESiT s N T (ot v o - Lo & S E VAT ik =P el A R L AU RS
DO R ER TR

b B Gk, FTIECHEHEHE, YR HDL BCRE, IR 2 A
TR T AR

o) B, fgve. i RSP IS0

o &, g

o B, kg

n ® EEeg

o Ef, mgprec. sssinr, R, EE L.

hy | 100ms e mop g pb K

D B, eI, 0 RO IR HE AT D
D EY meeprre, pmgrsoR, SR LG
W B SR, EE AR
DR g g,

n B B KA
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Wt —AN TR

JRERTI T, XK AR R A7 2. . ./modelsim/Psyth B,

IS0 SCAE B TR 22

HITEE R ETENMAH:

® 7f Quartus!l B2 4 A B W = 3015

® TestBench 3 f4;

o FEFEENH (FEXMFARMBHR) HMMHFNELH (FEMNEE)
7E Quartus ! 51 A= B3 2 SO 16 5 v

Lo
a) S LHEAR B = kR, % EDA Tool Setting, *{ili Simulation.

Settings — =im
Categary:
; General | EDA Twﬁﬂws
- Files i i
- |Jzer Libranes [Current Project] Specify the other EDA tools used with the Quartus || software to develop your project. Double-click
T P ona Tool Tupe below or zelect a page under EDA Toal Settings in the Categom list to change the

_ Operating Conditians EDd Tool or to specify options.

Yoltage
; Temperature EDé& tools:
&}~ Compilation Process Settings Toaltype. | Tool name | Farmatfs) | Run tool automatically
- Eary Timing Estimate DES|gn Entry/Sunthesis <Mones <None>
Incremental Compilation [ | P
— ED Tool Sethings Timing Analysis <N0ne> k <N0ne>
i Dezign EntdSynthesis Formal Werification <Mone> néa
- Simulation Phyzical Synthesiz <More nda

Board-Level nia <Mone:

; Timing Analysiz
- Formal Yerification
; Physical Synthesiz
" Board-Level
— Analyziz & Spnthesis Setings
H Y¥HOL Input
; Werlog HOL Input
- Default Parameters
; Synthesiz Methst Optimizations
=1 Fitter Settings
i Physgical Synthesiz Optimization =
— Timing Analysis Settings
i TimeQuest Timing Analyzer
=) Classic Timing Analyzer Setting
- Clazzic Timing Analyzer Re
- gsembler
Dezign Agzistant —
- SignalTap Il Logic Analyzer

Logic Analyzer Interface
1T Cirmlabar ©Abhienn

| ™
-

»

| > ok | Catcel

[ ——

b) ¥'E ModelSim, %yt MR K, AL RSO RAF IR A2
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Settings — =im

Category:
General ~
Files
Uszer Libraries [Current Praject] Specify options for generating output files for use with ather EDA tools.
Device =
= Operating Conditions 1 . :
= Tool name: | ModelSim o
Yolkage | —i
Temperature [~ Run gate-level simulation automatically after compilation
= Compilation Process Settings
Eaily Tirming E stimate E DA Metlist ‘riter options
Incremental Compilation i [‘ﬁ
< EDA Tool Ssttings Eormat for output netlist: |Yerilog hd Time zcale: |1 ps -
Design Entry/Spnthesis Output directorny: lD:\Mode\Sim\SimuIat\on\modelsim\Psyth\sourCe
Simulation
Timing Analysis I~ Map illegal HOL characters I Enable glitch fitenng
Formfa\ Verificatm!ﬂ Options for Pawer Estimation
Fhgtical Syithesis I~ Generate Value Change Dump (VCD) file script senplaettings.
Board-Level
=] Analpsiz & Synthesis Settings
YHOL Input

Yerilog HOL Input -

Default Parameters HMore Settings..

Synthesiz Metlist Dptimizations -
Fitter Settings MativeLink settings

; Physical Synthezis Optimizatio * MNore
= Timing Analysis Settings © Compile test berch: | =l
TimelJuest Timing Analyzer
=1 Classic Timing Analyzer Setting ™ Lse seript b setup simulatior I
- Classic Timing Analyzer Fe
- Assembler ” Seript to compile test bench: I

Design Assistant =

SignalTap Il Logic &nalyzer Beset

Logic Analyzer Interface

T Cirenil ke © b —
< | ak. | Cancel ‘

|

c) 5% ¥ Generate netlist for functional simulation only ¥ % ON.

Hore EDA Tools S5imulation Settings &|

Specify the zettings for the EDA third party simulation options in your project.

Option

. . . . Reset
Marme: Generate netlizt for functional simulation anly
T Sy

Dezcription:

Generate Werlog or WHDL netlizt for functional simulation witk EDA
gimulation tools. The SDF Timing file [ =da] is not generated for the
project. Thiz option iz not available for the YCS M gimulation tool,

Exigting option settings:

M anmne: Setting:
Architecture name in WHDOL output ne...  stiucture
Bring out device-wide set/rezet signal... OFF
Dizable setup and hold time violations...  OFF

Do nok write top lewel WHDL entity i
Flatter buzes into individual nodes ulii
Generate netlisgt for functional simulati... On
t aintain hierarchy i
Trunzate long hierarchy paths i

QK 1E ! Canicel

) FLOK, fAf. MTEEER T kG, T 4%,
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e) M F.../modelsim/Psyth/source HL[fi, nfLARINL, D&EMR T —A*vo .
XA TR . (VHDL [ M2 2> vho JG 484 1)

f) {EIXH, TestBench SCwf 4k iy i L g0 2L HI Y top_tb.v U

0) FEXHLPCR A EHA I FUS RSO T T B 05 BN B G T

'1Name |StatulT_l,Jpe |Eln:|e|Modified

m M. v ? Yerilog 1 05/03/07 (
top_th.w ? Verlog 0 0602707 (

l

£l

3. GPER AT
)

A FEMTILE, TRETUR R TG
FHERAERT . e SHUTRA.

I=,'_|I S5tart Simulation

Design | VHDL | Veriog | Libraries | SDF | Others | 4
"IName |Type |F'ath -
-HML work Library D:/ModelSimSimulation.me
{r) Iprn_shift tModule D:/ModelSim/Simulationmc]
top_th Module D: /M odelSim/Simulation/me
+HMl alera_mf Library $MODEL_TECH/.. faltera il
+H-Jll altera_mf_wer Library $MODEL_TECH/../altera_lil
+HML ceclone Library FMODEL_TECH/.. faltera_lil
+Hll ceclonei Library $MODEL_TECH/. faltera il
+HMlL cvclonei_wer Library $MODEL_TECHY. . faltera_ll
+-Jll Ipm Library $MODEL_TECH/.. falters il v|
< | 2l
Drezign Unit[z) Rezolution
|work.t0p_tb |default j
Optirmization
[ Enable optimization
ak. | Cancel |

TR P [ I A B TCAEE T
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ﬁ]‘ Start Simulation

Design | VHDL | Verlog Libraries] SDF | Others | )

Search Libraries [ -L ]

ech_E.1b/alkera_lib enlogdc

Add
Modify...

PEE

Delete

Search Libraries First [ -Lf ]

Add...

i

0k, Cancel

5. TEEMPREE R

lﬁ]‘wave — defanlt

File Edit View Inszert Format Tools Hindow
DzE&: $BRD
N 2 QG R3] &

9 /top_tblach 0
« top_th/clock i}
vy Mtop_th/data 1010011
~p Atop_th/enable 1
~p Mtop_th/load i} i |
~p top_th/shiftin 0
g Ntop_th/g 00000000

10101011

ATLLE R, load 7EREHN, Hth q I — o4 s, (HENE IS B L U]
e,

[
Ao
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i AR g Ja it R 1 R

A BAEES F IR0 BRI/, A AR JL A UE R
(1) HITHEERFREEEZRMA Y.
mREhEEME;
® FERTIC{4*.sdo(Verilog)s* vhd.sdo(VHDL);
® TestBench 3X14;
AERE H(EEXFFE RN RO S dmIFa E XA ERTEE):
Quartusll HLTi 13 & #1518 Generate netlist for functional simulation only
H I OFF.

Nore EDA Tools Simulation Settings @

Specify the sethings for the EDA third party simulation options in pour project.

Optiar

' : . : Beset
M arne: [enerate netlist for functional simulation anly
seting [N | Pesa

Dezcription:

Generate Yenlog or WYHDL nethst for functional simulation with EDA
gimulation toolz. The SOF Timing file [ edo] iz not generated for the
project. Thiz option iz not available for the YCS M simulation tool,

Exizting option settings:

I arne: S etting:

Architecture name in WHOL output ne... stuchure
Bring out device-wide setfreset signal... Off
Dizable zetup and hold time wiolationg...  Off

Do miot wirite top level WHOL entity ff
Flatten buzes inta individual nodes ]i;
Generate netlist for functional simulat..  OFf
M aintain hierarchy (ff
Truncate lang higrarchy paths ff

ak. & | Cancel |

YR, BR T AT R A RSO LLAN, o A U I SO

(2) IR EHRE P SCAT IR B
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I=,'_|I Start Simmlation

Search Libranes [ -L ]

Design | VHDL | Verlog Libranes] SDF | Others | ]

Search Libraries First [ -LFf ]

C:/Modeltech_G.1b/altera_lib Y erilog/cycloneii_wer

Add
b odify....

Delete

Add

FEE | eEE

[ ok Cencel |

(3) BTN SIS, AE T BRI BRI S0

I=,'_|I Start Simmlation

SDF Files

Design | VHDL | Verlog | Libraries SDF] Others | ]

=HR] Fegion: fb
B D:/ModelSim/Simul. |

Add...

bodify....
Delete

SDF Options
[ Dizable SDF warnings

[ Reduce SDF errors to warmings

bulti-5 ource delay

>

ak. g Cancel
|

(4)  HEEEMA:

a) X Verilog Wil s, ZERSCAFREEHIE] ModelSim 1 1 £ 11
Project MR HRK Fo X—, BT AWA, R TRAA KM,
ATRE R R B A W E LS, BT RS R XN A AR G 1 Bug. X
VHDL %3, SiATRE S %5 ModelSim HLfI 2 () Project MY H 5%

e

b) #&& Apply to Region L, AL TestBench i3 44 10 2 SCAF (1) 461

w4,
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] Modify SDF Entry
SDF File

|D:.-"Mu:u:leISim.-"Simulatiu:un.-"mu:u:lelsim.-"F".-’-'-.F Browse. ..

Apply to Beqion Drelay
|.-"|:|:l |t_l,l|:| j
k. I\J Cancel |

J@shift th (

acley ( oaclcs 3,
olock (cloeck),

.data (data),

.enabkle { enakle 1,
doad (load),
.2hiftin { shiftin 3,
-q g )

1
(5) BEEHEWKRIE, q % SR T ER,

lﬁf!rzwe — default

File Edit ¥iex Insert Format Tools Window
%

| Amm aaam &

(58)
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