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2. BARY—ILELVTHI1UHI

FREY—ILELVUTHAUBIEL T, TROEH T THBALTLET,

2-1. BEFY—IL
wEARY—IL: Quartus®1l BEKY IR T7 14.1.0

2 Zal—33r-Y—)L:  ModelSim®-Altera® 10.3¢

\

2-2. THAPI

COEHTIE. ROABRTTFAUPIEBELTOET . BB COTHAUHIEH LM LHY—ILPZDER
DIHBELTREINTLSDTIEAEL, NCO MegaCore 77933V EEBLTA—FEHS THET ZREMN

HYET,
TINAR-T7Z): Cyclone®V GX
itk 5CGXFC5C6F27C7

Quartus Il AV THR-TALIR):  EX¥wk64¥wk141¥Qwk141¥nco_design
X A—HRIDRRIZEHLET. FED TN BEFERALTHELERE A,

O oA top_module
REIfEREA top_module
NCO /1 RAV R4 : nco_core

B EMEROTHAUIZRIBRRIT TR TERL. NCO /1R AV R L FD TOEEICERBINET,

File Edit View Project Assignments Processing Tools Window Help 5

FLESEHS ¥ ady o

lopmodle  JE¥ ¥ T rwn GO EE S D A0 D

Profect Navigator sex|| A top_module.bdf o]

a X BEQCADE-OTTANNSTOON Y FEf 4 S

Uy Cyclone V: SCGXFCSC6F27C7
> top_module & Lol

Cl I

i vl
4% Hierarchy ‘ ElFiles | o Design Units | “SIP Compd|P|i:oioos

Status LEENE
Module % Progress O Time I

COEHTIE EEL. Quartus Il BRI IT7DTOS T IMEFREITOTULET A,
2aL—a i EERT 5154, Quartus Il O HMERIIFETY .

\\'o

—
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Tools #=1— = IP Catalog Z:&IRLEY,

@;’ Quartus II 64-Bit - E:fwke4/wk141/Qwk141/nco_design/top_module - top_modula

File Edit View Project Assignments Processing | Tools | Window Help )

F0EHE 45hB9 - Run Simulation Tool 13

. m. | 4n Launch Simulation Library Compiler
top_module e e gt h @
‘ [ 2 . 38, Launch Design Space Explorer II ]
Project Navigator op_T
a [y TimeQuest Timing Analyzer 0
Y

Advisors »

/% Cyclone V: SCGXFCSCE6F27CT
- top_module -

Chip Planner

i &

Design Partition Planner

Netlist Viewers 3

SignalTap 11 Logic Analyzer
4| I |

Av Hierarchy | 2 Files | o Design Units |

In-System Memory Content Editor

Logic Analyzer Interface Editor
In-System Sources and Probes Editor
SignalProbe Pins...

BB

‘Status
Module % Progress © Tim

Programmer

JTAG Chain Debugger

Fault Injection Debugger

System Debugging Tools 3

€ E2E€

1P Catalog
Nios I1 Software Build Tools for Eclipse
Qsys

I"ul

@E] T <<Search>> I

Type ID Message

X

i

EmARID IP Catalog M Library T4L2kJHS DSP = Signal Generation = NCO Z/\154kL T,
ETIZHD Add REVED) VDT BE RID &% IP Parameter Editor EIEAEEILET

| 1P catalog x|
Q, X =

4 2 Instaled P
4 Project Directory
Mo Selection Available
4 Library
> Basic Functions
4 [D5P

Error Detection and Correction
Filters

Floating Point
Primitive DSP

[ 9

Signal Generation
¥4, nco

Transforms

> Interface Protocols

> Low Power

Qua tus® Il software
» Processors and Peripherals . \._’?Q_Parametef Ed|t0r

@ Search for Partner IP Powered

> Memory Interfaces and Controllers
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IP Parameter Editor EIEmAEEEILET

. IP Parameter Editor - unnamed.qsys*

File Edit System Generate View Tools Help

sl Parameters | - nlm Details | Block Syrbol &8 = =]
System: unnamed  Path: nco_ii 0
NGO

altera nea i

Er

NCO

Name altera_nco_ii

Architecture | Frequency | Optional Parts

[~ Base Parameters ]
Generation Aleorithm: | Large ROM

Version 141

Author Altera Corporation
Outputs: =
New IP ion  Altera Numerically Controllec Il
© Dual Output I
Nunber of Charmels: |1 Your IP settings will be saved i a qsys fie l DSP/Signal Generation
Mumber of Bands: 1 Create IP Variation [neet  nitp/rwww altera co ukiiterat
Use dedicatzd multipliers Entity name
Device Family: Gyclone W ecture L
Save in folder: | E¥nk68¥uk |4 ¥k 14 1¥nco_design = - ¢
Clock cyoles per autput: [ Tareet Device K< >
Family: Cycione - =
Device: SOGMFCECEF2ICT =
ncoii 0
(@ Info: Your IP will be saved in E¥nkB4%nk 141¥Quk 14 T¥nco desien/unnamed gsys X
Frequency Domain | Time Domain,

Magnitude (dB) lew...to create a preset
o
5 et for NGO 14.1
wdf —
W= Messazes | -fo
Type Path Message
Apply Update. Delete [Hew. |
0 Errors, 0 Warnines Generate HDL

#EL VT, New IP Variation BEIEAEEILET . COEFTIL. Entity name 4. nco_core EAALFET , ZDE.
OK REVEVIYILET,

Your IP zettings will be saved in a gzve file.

Greate IP Variation

Entity name:
ave In tolder: |E wk 14 1¥0wk 141¥nco_desien

Target Device

Family: :Cyclona W

Dievice: | BGGHFCEGEF2ICT

%, Warning: The file nco_coregsys already exists.
@ Tnfo: Yaur TP will be saved in E¥wk sk 14 1¥0wk 14 1¥nco_design/neo_core qsys

[ R EEEEEEEEEEEEEEEEEEEE—————
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Qsys EIENTL—L (44#) TI&L. IP Parameter Editor L TRRSNET . ZDHIZ, NCO @ IPCore [Zxd

BDINGA—BANEEINRRSNET .

L 1P Paramater Editor

co_core.gsys* (E:

141¥QuK141¥nC0_C

te View Tools Help

o

Parameters

Path:

System: nco_cor

neoii 0

NCO

altera nco_ii

Architesturs | Frequency | Optional Ports

|~ Base

Generation Algorithm:

Ouiputs:

Number of Channels:

MNumber of Bands:

Large ROM -

) Single Output
Dual Output

1
1

Use dedicated multipliers

Device Family. Gyolone

Glack cyeles per autput: ||

|
- n‘m Details &6 | Block Symbol &% -0
NCO ‘
B Name altera_nco_ii
Version 14.1
Author Altera Corporation
Description  Altera Numerically Contrc
Group DSP/Signal Generation
£ Data Sheet  hitp f/www altera.co. uk/lite
Architecture -
< i v
oY X[<1>
Presets &% =

Presets for oo Ji_0

4 X

Frequency Domain | Time Domain|

Project

Magnitude (dB)
Oeyg

Click New...to create a preset
Library
N pressts for NGO 18.1

Messages 3 |

Path Message

ol i

Delete

Aoply Update

0 Ertors, 0 YWiarnings

Generate HDL.

CHEHTIE, NIA—EDRERARITT IHILEDLDEFERALET

Architecture geuuer\cyl Optional Parts|
~ Base F

Generation Aleorith || aree ROM

Outputs: ) Single Output

) Dual Output
Number of Channels:

[ | Frequency | Optional Ports|

[~ Precisions

Modulatar Pipeline Level | _

Phase Accumulator Precision: |ga bits
Number of Bands: 1 Aneular i 16 bits
Use dedicated multipliers Magnitucll Resolution: 14 bits
Device Family: Gyolone V.
~ Phase Ditherine
E Implement Phase Dithering
Clock cycles per output: | Dither Level U
2 6 ] n
Optional Port;
Architecture ptional Ports I F Output Frequency
[ Frequency ] Glock Rate: 1000 MHz
Frequen| (] Freauens i Desired Output Frequency: |19 MHz
Modulator Resolution: |52 bits Phase Increment Walue: 42049673
Modulatar Pipeline Levek | Real Output Frequency: 10 MHz
[~ Phase Frequency Domain | Time Domain|
[] Phase Modulstion Input Magnitude (dB)
Modulator Resolution: |15 bits o1

Frequency Domain | Time Dormain|

Magnitude (dB)
o -

Fraguency (MHz)

e o

6 12

3 P £ £
Frequency (MHz)
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IO Symbol 2T TIE, PRIV PEBROMERNTEET,

Detail=: 22 | =% Block Symbal 83\ =

Show signals

nco_ii 0
out
fclk fzin_o IEingoliie
feos_of17 .
feos_o

out_walid ﬂ

freset_n

clken
phi_inz_i

altera_nco_ii

Generate *=1— = Generate HDL %3##RL T Generation EEZIEEISET=5. Synthesis Hd Create HDL
design file for synthesis Z VHDL [ZE&EL. Simulation 40 Create simulation model % VHDL IZ3XELET

RIZ. Output Directory fHTHRRSNTLVS Path ZREFRALET . 774 /LA TIE, (Quartus Il FAVIk-T4
L2K1)Inco_core MBRSNTULVET,

ZDEHXTIE., Quartus Il FADTIR-FTALIMIIE E:k64/wk141/Qwk141/nco_design/ Z@ALTLVET
P EBETITTIAILNTRRSINTIVS Path F@ALFET , &I, Generate RAVEIvILETS,

S —————|
A IP Parameter Editor - nco_core.gsys® (E:¥wked¥wk14 120wk
File Edit System |Generate| View Tools Help
Generate HDL...

Parameterz
Generate Testbench System..
| |System: noo_cor
| Larey 1

L Generation

= Synthesis

Swnthesis files are used to compile the system in a Quartus I project.

Create HDL desien files for swnthesis: [ WHDL  «

!rea‘e !lmlng and resource Estlma!as tor third-party EDA syn!HEsls !n =3

Create block symbol file (bsf)

~ Simulation

The simulation mode] containg generated HOL files for the simulator, and may include simulation-only features.

Create simulation model: WHDL -
v mixed=language simuUlation

Enable this if your simulator supports mixed-language simulation

= Output Directory |
Path: E:Awk 64k 141/Quk 141/heo_deziens/nco core E]

Generate Cancel

ver. 14 2016 £ 3 A 8/25 ALTIMA Corp. / ELSENA, Inc.
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Create HDL design files for synthesis &L\ AytEz—IHFRRSNT=5, Close RAVEDVILET

N @ A @

@ Progress: Parameterizing module noo_ii 0
@ Progress: Building connections

@ Proeress: Parameterizing connections

@ Proeress: Validating

@ Progregs: Done reading input file

@ Info: nco_core: Generating nco_core "neo_core” for QUARTUS SYNTH
@ Info: neo_ii_0: “neo_core” instantiated altera_nco_ii “nco_ii_0°

@ Info: neo_core: Done "neo_core” with 2 modules, 15 files

@ Info: ip-generate succeeded.

@ Info: Finished: Greate HDL desien files for synthesis
« [Lm »

[

() Generate: completed successfully.

File A=21— = Exit Z:&RJ%H . BEATD Finish RE2%41)v-L T, Qsys BIEEE TLEYS,

L [P Parameter Editor - nco_core.gsys (E:¥wke4¥wkl

File| EQit System Generate View Tools Help

MNew System... Crrl+N

#rcsanre | Froquency | Opticnal Ports Name. aera_nca_i
MNew Component... — * Base Paramaters versin 141

[— il Y T — Author Atera Corparation
L Sirgle Ouput
o ||| peserption  asers mencany conte
Open... Ctrl+0 ke ottt || orop  Dopisignalcencration
Save Ctr|+5 [ ] Munber of Bands: il Data Sheet Wi Jwaw allera ¢o mm'
-

Deves Famiy v
Save As... O R S |

e — S
Refresh System F5 "

date Delste
Temen]

Export System as hw.tcl Component
Browse Project Directory...

Recent Projects 3

e

Exit Alt+F4
5 dedicated mUMIplers

Gorar L. v

[ R EEEEEEEEEEEEEEEEEEEE—————
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RO ESHEEHEEILT-5. Close ¥ OK #9')voLFET,

The: following new files were created

Esfwk 8%k 14 140wk 14 ¥nco_desier¥nco careqsys

To edit or modify a gsys file in your design. do one of the following in the Quartus I
software main windowr

- Open the gsys file with the Open command on the File meny &4 Quartus I1 —

- Double-click the gsys file on the Files tab in the Project Mavigator

- Open Qsys from the Tools menu 'ﬁ You have created an IP Variation in the file

- Use the gsys-edit command at the command line: ¥ £ /whke4/wki41/Qwk141/nco_design/nco_core.qsys.

To generate HOL files from a geys file, do one of the following in the Quartus T software: To add this IP to your Quartus project, you must manually add the .qip
- Open Qsys from the Toak menu and .sip files after generating the IP core.

- Use the gsys-edit command at the command line
- Open Qsys from the Quartus T software and click on the ‘Generate HOL.! buttan The .gip will be located in
<generation_directory/synthesis/nco_core.qip

[Z] Do show this. messaes agaii The .sip will be located in
<generation_directory>/simulation/nco_core.sip

| Coc ]

CDREIZKY., submodule TALIRIAIZ, 22— a AR IT7AILDERSINET . AV RFIURE (T
DEFTIL, nco_core ZEMA) DEAIZHEREIE nco_ii 0 AHIIEINTLSRAISERELTESLY,

(Quartus I AT HR-TALIFY )
L (NCO /> RBVR% ) T4LIH)
L simulation T4LZKY)
L submodule T4LZk)

L (NCO 12 RBUR4) ncoii.0 vho TFAIL

L (NCO 1> RB2 R4 ) nco.ii0.cos hex Z7MIL
L (NCO £ RAV R4 ) ncoii 0.sin hex T7A )L
L (NCO 41V RHAV R4 ) ncoii 0tbvhd F7A )L

& | nco_design ~ &ZE
I -gsys_edit || nco_core_nco_ii_0.vho
i do || nco_core_nco_ii_0_cos.hex
4 |} nco_core || nco_core_nco_ii_0_sin.hex
a || simulation || nco_core_nco_ii_0_tb.vhd
|, aldec
> |, cadence
|, mentor
|, submodules
> ) Synopsys
> |. synthesis

[ R EEEEEEEEEEEEEEEEEEEE—————
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3. Y2aL—arFIE

3-1. 2aL—2avDHRE

Quartus Il BAFEY IR 7D Assignments A=—1— = Settings Z:&RLET .

g‘g Quartus II 64-Bit - E:/wke4/wk141/Qwk141/nco_design,top_module - tcp_moduliz

File Edit View Project [m Processing Tools Window Help &
FOEHI ¥ Ca %" Device...

[tﬂp module " Settings... Cerl+Shift+E il

|Prr_:]'ect Navigator @ Assignment Editor Ctrl+Shift+A

Settings EEAFEEILT=5. Z£BID Category #H S EDA Tool Settings 74 LA @ Simulation 74 )L3%&
RUT-#. BHO Simulation EIEIZT, LFOFREMITHNTLSIERLET

Tool name: ModelSim-Altera %:&3R

EDA Netlist Writer settings ##@ Format for output netlist: VHDL %R
NativeLink settings #&: None [ZF v

. Settings - top_module [ R -

General
E:’Zries Specify options for generating output files for use with other EDA tools.
« I Se“‘”gsl ) llool name: [ModelSim-Altera | -
IP Catalog Search Locations J
Design Templates "] Run gate-level simulation automatically after compilation
4 Operating Settings and Conditions EDA Netlist Writ i
Voltags etlist Writer settings
Temperature | Format for output netlist: | VHDL M ] Time scale: | 100 us >
4 Compilation Process Settings
Ingremental Compilation Output directory: simulation/modelsim E
4 EDA Tool Settings

[ Map illegal HDL characters [C] Enable glitch filtering
ign Entry/Synthesis . q q
l |Wl Options for Power Estimation

Formal Verification

[C] Generate Value Change Dump (VCD) file script |Script Settings...
Board-Level
4 Compiler Settings Design instance name:
VHDL Input
Verilog HDL Input : : "
eriog Py [More EDA Netlist Writer Settlngs...]

Default Parameters
TimeQuest Timing Analyzer Nativelink settings
Assembler

@

Design Assistant = e
SignalTap II Logic Analyzer ) Compile test bench: - | | Test Benches...
Legic Analyzer Interface . . .
Powarplay Power Analyzar Setting Use script to set up simulation:
SSN Analyzer

© Script to compile test bench:

[More NativeLink Settings...]

4 . 2

Apply

[ R EEEEEEEEEEEEEEEEEEEE—————
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3-2. msim_setup.tcl MISIE

CDEHDOBER A TIL, mentor TALIRJIZEHS msim_setup.tcl ZIEETIHELHYET  ISIEIX. 29
TEL107ED 2 EFMHYET,

(Quartus I 7O TIk-TALIRY )
L (NCO 41V REVRE ) TALOH)
L simulation T4L%2k
L mentor T4LIHY
L msim_setuptcl 771/l

4 )| nco_design ]
| .gsys_edit
, db

4 |, nco_core

| msim_setup.tcl

4 | simulation

, aldec
> Ju cadence
. mentor
, submodules |
> J synopsys |
> | synthesis I
29 17H
KR
set TOP_LEVEL_NAME "nco_core"
EE&
set TOP_LEVEL_NAME "nco_core nco_ii_ 0 th"
110 17H
R
vcom "$QSYS_SIMDIR/nco_core.vhd"
EE&

veom "$QSYS_SIMDIR/submodules/nco_core_nco_ii 0 _th.vhd"

[ R EEEEEEEEEEEEEEEEEEEE—————
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IEIE# M msim_setup.tcl (X, XD KSIZHEYFET,

) E:/whke4/wk141/Qwk141/nco_design/nco_core simulatia-n?mentar msim_setu...tglﬂu.

FEile Edit View Tools Bookmarks Window Help
| E:fwk64/wk141/Qwk141fnco_design/nco_
‘ R -YE

| X% B || B-B-2B-9

(C) 2001-2 Corporation. All rights reserved.

Your use orporation's design tools, logic functions and
other software and tools, and its BMPP partner logic functions, and
any ocutput files any of the foregoing (including device programming
or simulation files), and any associated documentation or information
are expressly subject to the terms and conditions of the Altera
Program License Subscription Agreement, Altera Megalore Function
License Agreement, or other applicable license agreement, including,
without limitation, that vour use is for the sole purpose of
programming logic devices manufactured by Altera and sold by Altera
or its asuthorized distributors. Please refer to the applicable
agreement for further details.

[T I R T U X

o
[l =]

3

W cHe W e e e e W e e e e

=
L
T

ACDS 14.1 186 win32 2016.02.15.

L

g

# Initialize wvariables

if ![info exista SYSTEM INSTANCE NAME] |
set SYSTEM INSTANCE NAME ™"

} elseif [ !'[ string match "" $SYSTEM INSTANCE NAME ]| } |
set SYSTEM INSTANCE NAME "/$3YSTEM INSTANCE MAME™

(= AT ST X

[ |

=
2
-
£
-
2
=
&
-
£
-
2
£
-
2
=
£
-
£

set TOP LEVEL NAME "nco core nco ii 0 th"

if ![info exists Q5Y5_SIMDIR] |
set (5¥YS SIMDIR "./../"

t

if ![info exists QUARTUS_INSTALL DIR] {
set QUARTUS INSTALL DIR "D:/altera/vl4l/quartus/™

}

# Compile the design files in correct order

alias com [
echo ™\ [exec\] com"
voom "S505Y5 SIMDIR/submodules/nco core nco ii 0.vho™ —work nco_ii 0
vcom "S05Y5 SIMDIR/submodules/nco core nco ii 0 th.vhd™

#_
% # Elaborate top level design
M mldmm mlal

I

Ln: 176 Col: 0

[ R EEEEEEEEEEEEEEEEEEEE—————
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L
3-3. TAMUFDEIE
COEHDODER S TIX., submodules TA4LIRM)IZHBTAIRUF <NCO A1V REAVARE

> nco_ii_0_th.vhd ZEIETDRLENHYFET , COEFTIL. nco_core_nco_ii_0_th.vhd AT AR FIZEEHL
7,

(Quartus I FASTHRTALIRY )
L (NCO 42 RBVRE ) T4LIMY)
L simulation T4LZKY)
L submodule T4LZKY)
L (NCO /> RHAV R4 ) ncoii0tbvhd 774l

TIAILRTIE, Frequency 27 M/3¥54—4 Clock Rate #T. 100.0 MHz YAy sER#ZESZTLVET,
ECAHM Y=L BBERL =T AU FTIE, 100.0 MHz LIFRABET, VOV I EEBNERSNTINDS
DT, RO&IIZ, Fo0vIFEEADBEEELT, 100MHz DYBYIEEZFET,

64 178
pAEL
constant HALF_CYCLE : time := 50000000 ps;
EHEE
constant HALF_CYCLE : time := 5000 ps;

53l Parameters 0%
System: hco core  Path: nco i ()

Lnz
L\I{Ce??nco i i1 Hpors
i 45 phi inc 1 TOR (APR-1 DOWNIQ 0);
46 clken
| Architecture | FVEEIUE"C)f?‘ Qptional Portsl 47 clk
- — 48 reset_n
[* Precisions 49 fsin o {PR-1 DOWNTO 0) ;
Phaze Accumulator Precision: |52 hits 50 foos o [MPE-1 DOWNIO 0):
fingular Resolution: 16 bits 51 out_valid
Magnitude Rezolution: 18 bits z; i end coTponent; v
. 54
~ Phase Dithering 55 signal clk
Implement Phase Dithering 56 3ignal reset_n
Dither Level: 0 =t signal clken
5 signal sin wval
9 Il [ 3 signal cos_wval
signal phi
> signal sel phi
Glock Rate: 1000 MHz signal sel cutput
Degired Output Frequency: | 1) MHz I constant HALF CYCLE : time :
Phaze Increment Value: 43949679 CULSLENT ClobE
Feal Output Frequency: 10 MHz

[ R EEEEEEEEEEEEEEEEEEEE—————
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NCO MegaCore 7293 M

ModelSim ZEEILFT . EBILI=5. RD I ILGEEARTINET

| 91 Moceisim ALTERA 10.3¢ - Custom Altera Versios =

R0 |G-

[

Layout [NoDesign -l H ColumnLayout

Alicolums | ‘

Type Path

(-l

(=H]]

(-4l 220model_ver

(=l attera

(z-ff], altera_insim

=kl atera_Insim_ver

(-4l altera_mf

(-4l ltera_mf_ver

(-l altera_ver

(- dhy, arrisii

(-l arriail_hssi

(z+-4h, arrisii_hssi_ver

(=l arriaii_pcie_hip

(- {H, arriaii_pcie_hip_ver

(=il arriai_ver

(-4l arriaiiz

(=l arrisiiaz_hssi

(-4l arriaiigz_hssi_ver

(zHifl arriaiigz_pde_hip

(-4l arriaiigz_pdie_hip_ver

(4hy, arrisiicz_ver

(- ff], arriav
i arriav_hssi_ver (empty)
i}, arriav_pdie_hip_ver (empty)
i arriav_ver (empty)

(=H{l} arriavaz

(- fl}, arriavgz_hssi
i, arriavgz_hssi_ver {empty)

(#-fl}, arriavgz_pcie_hip
i, arriavaz_pcie_hip_ver (empty)
1} arriavgz_ver (empty)

(i evdoneiv

(-4l cydoneiv_hssi

Lbrary  work

Library SMODEL_TECH.. falterajvhdl/220model
Library  $MODEL_TECH/../altera/veriog/220mode!
Library SMODEL_TECH.. falterajvhd|/altera
Lbrary  $MODEL_TECH/..faltera/vhd/altera_lnsim
Library ~ SMODEL_TECH/.
Library  $MODEL _TECH].
Library  SMODEL_TECHY..faltera/verilog/altera_mf
Lbrary  $MODEL_TECH/../alterajveriog/altera
Library  SMODEL_TECH../altera/vhd/arrisii

Library  $MODEL_TECH}..faltera/vhdfarriaii_hssi
Library  SMODEL _TECH/../altera/verilog/arriai_hssi

alterajvhdattera_mf

Lbrary  SMODEL _TECH/../altera/vhd/arriai_pcie_hip
Library ~ SMODEL _TECH/.. /altera/verilog/arriai_pcie_hip

Lbrary  SMODEL _TECH/../altera/veriog/arriai
Lbrary ~ SMODEL TECH/.. /alterajvhd/arriiigz
Lbrary  SMODEL_TECH/../altera/vhd)/armriaigz_hss

Library  $MODEL _TECH}../altera/verilog/arrizigz_hssi
Library  SMODEL TECH/../altera/vhd|/arriziigz_pcie_hip
Library  $MODEL_TECH/.. altera/veriog/arrizigz_pcie_hip

Library ..falterajveriog/arriigz
Library ..falterajvhdarriav
Library ../falterajveriog/arriav_hssi

Lbrary  SMODEL TECH..jalterajveriog/arriav_pcie_hip

Library ~ SMODEL_TECH/../altera/verilog/arriav
Lbrary  $MODEL_TECH/../alterafvhd|jarriavaz
Library ~ SMODEL _TECH/.. /altera/vhd/arriavgz_hssi

Lbrary  SMODEL _TECH/../altera/veriog/arriavgz_hssi
Library ~ SMODEL _TECH/.. /altera/vhd/arriavgz_pcie_hip
Lbrary ~ SMODEL _TECH/../altera/veriog/arriavaz_pdie_hip

Library  $MODEL _TECH].
Library ~ SMODEL_TECH/.
Library  $MODEL _TECH].

alteraverilog/arriavaz
falterajvhd/cydoneiv

jaltera/verilog/altera_nsim

alterajvhdlfcydoneiv_hssi

+ Reading D:/altera/v141/modelsim ase/tcl/vaim/pref.tcl

IModelsim:> |

Project : fft_burst_mode_monitor | <No Design Loaded>

s

v

SalL—YavFIR EISENA
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ModelSim @ File #=a2— = Change Directory Z:#RL T, Quartus Il APV k-T+)LF A5, mentor
TALIRN)EERL T, OK RV ED )V ILET,

M ModelSim ALTERA 10.3c - Custom Altera Version
—
[ File | Edit View Compile Simulate Add Transcript T

Mew bl e L.
Open...
ColumnL
Load 4 !I H
Pleaze choose a directory, then select QK.
Close
Import 4
4 || nco_design
Export r
|, .qsys_edit
Save Transcript Cirl+5 @b
Save Transcript As... -
4 || nco_core
=2 4 | simulation
Change Directory... J aldec
Llse Soyrce ||
Source Directory... l> . mentar
Datasets... ;
>} synopsys
— = = » | synthesis

T —(E) entor

UL —DPERRN) l oK i Feutlh

(Quartus T FAT k- F4LIE) )
L (NCO /2 RBVR%E ) T4LYILY
L simulation T4LZkY
L mentor T4LIKY

pwd ARURERATLT ALV TALIMID LR TERLIZTAL VMWD EERERELIZS s a7
URERATLT, msim_setup.tcl Z7MILHRZ TSI LEHERLET

m ST TengZ_ e _ T CIoT o ¥ =1 L e e - L= R LT

ﬂ—m arriaiigz_pcie_hip_ver Library SMODEL_TECH/.. falterafverilo .
< | |

} 1 Transcript D H x|
# Beading D:/faltera/v14l/modelsim ase/tcl/vaim/pref.tcl -
cd E:/wk64/wkl41l/Qwkldl/nco_design/nco_core/simulation/mentor

ModelSim = pwd

# E:/wk6d/wkldl/Qwkldl/noo design/noo_core/similation/mentor

ModelSim = 13

# maim setup.tel .

ModelSim =

<Mao Design Loaded = P

[ R EEEEEEEEEEEEEEEEEEEE—————
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Tools A=a2— = Tcl = Execute Macro Z#ERLET,

M ModelSim ALTERA 10.3c - Custom Alters Versiol
| File Edit View Compile Simulate Add Transcri ITooIs yout Bookmarks Window Help
-2lea & R A A A T
Layout [NoDesign !I H ColumnLayout (211Col Code Coverage L J k. 0 - 2 oF .
Functional Coverage  #
M Library
Toggle Coverage 3
'1Name ‘Typ' = 3
gl work Lbra overage Save...
w4l neoi 0 Lbra  Coverage Repart L4
ﬂ—m work_lib Librz Coverage Configuration
m libraries (empty) Librz Garbage Collector » nco_design/nco_core /simulationmenty
[+l 220mode! Libra Breskpoints vhdlf220model
(=l 220model_ver Librg verilog/220model
(x4l altera Librg ~ DatasetSnapshot... vhdfaltera
ﬂ—m altera_Insim Libre = N vhdlfaltera_Insim
ﬂ-m altera_lnsim_ver Librz 20 erilog/altera Insim
[+l altera_mf Ligrz sy Execute M o
:Hil altera_mf_ver L
ﬂ—m altera_ver Libr. idcard Fiter.... verilog/altera
ﬂ—m arriail Libr, Edit Preferences. .. whdl/arriaii
ﬂ-m arriail_hssi Library IODEL_TECH/.. faltera /vhd|farrigii_hssi
ﬂ—m arriaii_hssi_ver Library SMODEL_TECH/ .. faltera verilog/arriaii_hssi
st arvizi e hin Lhrary SMONEL TECHT falters i) ncie hin

B . msim_setup.tcl 774 ILEERLET,

F7A IR | ] menter o -EeE
L= ‘ E5HE == e
e

BiEFTUEE

i | msim_setup.tcl

2016/02/16 00:12 TCL 27l

FARED

5175
LY
T2
@
#9h0-b

< n | b

| 7o ez | = o |
7 TR |Macro Files (+do ol =] ol 4

Tol RO TN EITENT-#£ . ModelSim> OV TR REINET,

[ 4 Transcript
#

# List Of Variables

#

# TOP_LEVEL NAME —— Top level module name.
#

# SYSTEM INSTANCE NAME -- Instantiated system module name inside top level module.
#

# Q5Y3_SIMDIR —— Rsys base simmlation directory.
#

# QUARTUS INSTALL DIR —-— Quartus installation directory.

Hdl x|

MadelSim =

| <Mo Design Loaded = work

ver. 14 2016 £ 3 A 17125 ALTIMA Corp. / ELSENA, Inc.
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Id_debug EBATLET , COBEIZEY, a2/3()L = O—K NEEMIZITHOAET,

Q "
; TOF_LEVEL NAME —- Top level module name.

: SYSTEM INSTANCE NAME -- Instantiated system module name inside top level module.
: Q5YS_SIMDIR —- Qays base simulation directory.

: QUARTUS_INSTALL DIR —- Quartus installation directory.

Ebe Edit yiew Transopt Tools Leyoyt Bookmarks Window Help
EREL L) T STERH|| yt e B oelURBES AN AT LR ‘
| toron Fimatace - 7| O EE] :g=|_

EEECEELY|

& X  veve Defoit
B

core_reo_§_9_to(th)
en_core_io_§_0_th(th)
e core_ca_1_0_th{th)

Now: 0ps_Deia: 0 Inco_core_nco 3.0_&
—

BRD L URIVIERESEICLT, BRIRRDIESENIFM1MLFT,

Details 32 [1’3" Black Symbol Sﬂ - =

Show signals

neco_ii 0
cl jout
ilk | tsin o fsin_o[17..
| fcos o[t7
Is feos_o
eset_n out_vaig | OVl
&, et n
m i ModelSim ALTERA 10
Jeiken
Yoni_inc_i File Edit ¥iew Compile Simulate Add Objects Tools Layout Bookmarks Window Help
B SW - 1BE02 0-NER||SPERA || ot ww [T 10004 ELEIEX
Layout [Simulate :‘ H ColumnLayout |Defau1t !1 H #h. 6. 2 5. Bl H |T B E ﬁ
oot pisa  damees S T
& sim - Default o Objects ————u H x|
ﬂlnsmnce |Des|gn unit |[ ﬁName |Value ‘Hﬂd [1] & 1w [+1]» ﬂ
= nco_core_nco_ii_0_th nco_core_nco_ii_0_tb{tb) Il dk u Signal In
++ 1l ut nco_core_nco_i_0{rt) | dken u Signal In
@ line__83 nco_core_nco_ii_0_tb(th) i = fos_o UUUL... Signal Out
W line_85 nco_core_nco_ii_0_tb{th) IS fsin_o UuuU.,.. Signal Out
P line_36 nco_core_nco_ii_0_tb{th) i out_valid u Signal OQut
@ dk_gen neco_core_nco_ii_0_tb{tb) i = phi_inc_i UUUU... Signal In
@ testbench_o nco_core_nco_ii_0_tb{tb) B reset_n u Signal In
I standard standard il
[l textio textio Nl

[ R EEEEEEEEEEEEEEEEEEEE—————
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s

-
=
=

al—iarFIR EISENA

H9')v9%FTLN, Add to = Wave = Selected Signals Z:&3#R9 H&., Wave EIEIZ/ A4 LIZEBIRRD
EESLBEShES,

nco_core_nco_ii_0_th(
nco_core_nco_ii_0_th(
nco_core_nco_ii_0_th{
standard

textio

std_logic_1164
std_logic_arith
std_logic_signed
altera_mf_components
Ipm_components
sgate_pack
std_logic_unsigned
altera_common_convel
altera_device_families
Ipm_common_conversic

—————+dx 5@ Wave - Default
Design unit.
nco_core_nco_ii_0_th( dk u Signal —
nco_core_nco_ii_0(rt) & cken u Signal
nco_core_nco_ii_0_th{ | -4 fos o T i
nco_core_nco_ii_0_th{| || (+}-4 fsin_o View Dedaration

b out_valid

View Memory Contents

& phi_inci

Add Wave
Add Wave MNew
Add Wave To
Add Dataflow

UPF

Copy

Find... ctrl+F Watch

Insert Breakpoint

Toggle Coverage

Modify
Radix. ..

a1 Objects

7|name

4 nco_core_nco_ii_0_tbjul/dk

4=

Jnco_core_nco_ii_0_tbju1fdken

414 fros o

S fno

& - nco_core_nco_ii_0_thjul/ffcos_o
_thjulffsin_o

out_vald

_thjutfout_valid u

_th/u1/phi_inc_i

_thjutfre:

UuuUUUUUULL...
UuuUUUUUULL...

UUUUUUUUUUY....

ZOEBEHTIE,. BIELT, 3us DIZaL—avEETLET DT, . run3us E2M1TLET .

# Loading 1pm.lpm add sub signed{lpm syn)
# Loading 1pm.lpm common conversion (body)
# Loading lpm.lpm counter({lpm symn)

# Loading sgate.oper_add({sim arch)

add wave
sim:/neco_core_nco_ii_0_tbh/ul/fclk
sim:/nco_core_nco_ii_0_tb/ul/clken
3im:/nco_core nco ii 0 th/ul/fcos_o
3im:/nco_core nco ii 0 _th/ul/fsin o
3im:/nco_core_nco_ii_ 0_thk/ulfout_walid \
sim:/nco_core_nco_ii 0_tb/ul/phi inc i %
sim:/nco_core_nco_ii 0_tb/ul/reset n

WSIM 18! run 3us I

|Now: Ops Delta: 0

L0100

ver. 14

2016 %3 A
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ModelSim @ Wave EE®OH LD @ TAAED)yIL T, Wave BEZAETEICHERLET ., (Wave E
mlE. v—ILOEREREIZL->TIEEIC2mICH TS —RAEHYET, )

T Modessim ALTERA 10.3
Ble Bt yew com
H-SH8

jate A Transcripd Todks Layout Boogmarks Wncow belp
=] LE SR @

Larout [Ssmuane -

@ Edt Vew Add Formet Tools Eockmerks wndow Help

ey @ roceesene) —| o
i o e |9 G @S L RBDY [ O-ME | SPERE| e T Sinl -
v o e L)
&L
il | -l E s Ve | RQas8% | L AmIEY
iy [ Proeat ] Tt |

S I
§ danscrgn B

D000
00300000008,
0

9000301810001 1
0

Mo 3rs Detas 0

Wave EERD B FoavEsyusd sl BERIZEFLES 310 —ay BRI EOREARTS
7,

SH @4 RBOT[0-AE || &

G005 9

] OO OO A |
& Inco_core_nco_i 0... | 1
Jnco_core_nco_ji0... | 010100011001 A
fnco_core_nco_ii_0.., | 100111010101, N b D b D D B b e b D)

Jnco_core_neo i 0... |1
2 fnco_core_nco, 000000101000
9 fco_core_neoi 0... | 1

3000000 =
K v 4 v DIl

0psto3150ns
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Wave EIERAD B 7/ aAVEVIVITHE NADRTAEREEIN T, BIRLESHENROIGYE
ER

1l vive ) -
Fle EOU Yew Add Fgrmet Loos Bookmerks Window Hewp

il EiE|
|8-30:8 4 BB 0-AE [ S2ERT| gtes P oRtABUAC HHS| [ tITI2AL]
|a-3-24-49]

L' ]

T |

|3 : vene|qaaanan AW im

50000 05
[ T
L

sl |l 5

Opsto 3180 rs

1) 81 21)99t%

- » I < . . |
i Jfnco_core_nco i 0_thful/dk i dk

4 Jnoo_core_nco_ii_0_thjul/dken i dken

B /nco_core_nco_ii_0_thjful/fcos_o B. fos o 010100011001...
B’ fnco_core_nco_ii_0_thfuljfsin_o B fsin_o 100111010101...

i 0 # & out_valid 1

mi  /noo_core_nco_ii_0_thful/phi_inc_i B phi_inc_i 000000101000, ..
i Jjnco_core_nco_ii_0_thjuljreset_n i resetn 1

“4 fnco_core_nco_ii_0_thfulfout valid

fcos 0 Z/NASARLT. HY)wS = Format = Analog (automatic) ZEIRT B&, SIaL—aVikBnT
FOURICTOVRT IRENTRRENET,

)R
| [oo0._ SR

Radix
Format
Cast to

Literal

Logic
Event

Combine Signals...
Group... ‘Analog (automatic)
Analog (custom)...

Ungroup
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BI#RIZ. fsin_ o Z/\15A4FLT. HHwY = Format = Analog (automatic) Z3&iRTBE, o3al—i3>
BRATFOJRIZTAVN T I SN TRRENET

£ dk

£ dken

2. fros o

“. out_valid Object Dedaration

o< phiinci

£ resetn £l

Edit

View

UPF
Radix
Format
Castto

Literal

Logic

Event

Combine Signaks...

Group...

# . out_valid

[EF
4 resetn Object Dedaration

Add

UPF

Radix Global Signal Radix...
Format X
Symbolic
Cast to 3 )
Binary
Combine Signals... Octal
Group... Decimal
Ungroup Unsigned

l 4. out_valid i

0000001010001 42943673

l 4 reset n i
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R ——
EFRDIRMEE fcos 0 & fsin_o [ZXRLTEITLET .

T4k 10 R

I — ‘ | - s
) ‘ 4 dk 1
i dken i

|+ v¢ fros_o 0

Object Dedaration

Add
Edit

View

[+ 4 fsin_o 131071
UPF
Radix

Global Signal Radix...

Format " symbolc <. out_valid 1

Cestio " finary B phiinci 0000001090001, | (0000001010001
Combine Signals. .. Octal i resetn i

Group... Decimal

Ungroup Unsigned
Hevadecimal

TI4ILETIX, Frequency 27 M/352A—4 Clock Rate #THEELT- 100.0 MHz YOy EIR#ESZ T,
NCO (BUEFIfEIFIRER) M5 1 MHz DIESKRB SUVRLEEFERKT H&5IZ. Desired Output Frequency #&#IZ5
ATWET, INLDEZTICL T, YV—ILEITIE., fHEEMES LU ERICHNSNDEZES S URLKED
BiEHEHELTT , BIEOABEMEDFHELERIL. Phase Increment Value HIZR TSN, BEDERKE &
UARGIE BRI DT ESER(E. Real Output Frequency HTRRENFET , hblE, FL—TFT IR TREREIND
DT, 1— I TEREEZER T HLIETEEE A,

3 Parameters S@l
System: ncocore  Path: ncoi

MNCO

altera_nca_ii

[ &rchitecture |} Frequency’| Optianal Parts

|* Precisions

Phase Accumulator Precision: | g2 hits
Ariular Resolution: 16 bits
Magnitude Resolution: 18 hitg

~ Phase Dithering

Implement Phaze Dithering

Dither Level: g U
2 4 ] 8 10
~ Generated Qutput Frequency Parameters
Clock Rate: 1000 MHz
Desired Output Frequency: 10 MHz
Phaze Inorement Value: 4994096748
Real Qutput Frequency: 10 IHz

— R —
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D2al—a ERELT, phi_inc_i {EBICHARIEME Phase Increment Value ERIC 42,949,673 MNE5Z 5
., IESKED fsin o EEMNLRTREINTVADIENRREMIZFHERTEE T, £1=. TOEEAAY 1,000,000 ps Tt
NENTNSZELHERTEES , FHAA® 1,000,000 ps %GD T, BEEIEL. ZDHEHD IMHz IZHYFET, &Ko
T.22aL—2a DFERN. BRERARE—HBLTOASIENBETEET,

Fle EOC yew A0 Fomat Jools Bockmarks Window belp
PRm— 4

H-sH-& SBBO | O-ME|[SPEEH|| Gt s [ copdElBBRAS | QY tatiias

CD &SI, NCO(BUERIEFIRER) DEMEEHET T SR, 7ILTSRMD BBERT AU FEFERALIZYS
aAL—avERAYTHIET, FIENTALEBERREDBRIEEZIRET 62N TEEY,

— e
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ki B R

Revision ¥ H

1 2016 £3 A #hiR

REBLUTHRLOZER
BHIVEHEAFENELEZBSERICEMNELTL, TROBALOFEE—FH LW ETITEACES,
1 AEREFRETT  FAREETE T S PRIER T HLEHLET,
2. AAMBFEUEERETIIEAHYET,
3. AEHOERICEBLEHLTOFETH. B—CTHALRORY, BBRENGEBR ITOANHYELLL KAEHEAFELFELLTRRBEEFTCT— RV EIThEENTT,

HBRARHT VT4 FR—LR—T: http://www.altima.co.jp B8R A+ EDISON: https://www.altima. jp/members/index.cfm
#ARHLTILEF R—LAR—: http://www.elsena.co.jp BEifE&RY A+ ETS https://www.elsena.co. jp/elspear/members/index.cfm

4. KEMTRMYE-TULBEE, Hiff. TOVSAICALTEALBEROZZICOVTE. BEZEVARETOTHLMLHI T RIS,
5 AEMEREZFATIROMBMLENTYT, HBEEAITLIRE. FA—DRTORBHEOENLHHLE TIRAESLY,
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