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clock

q[7..0]1

| dataa[15. 0]

clock

it

I-— clock
_..-

NWWMU[fﬁmmwmmmi

' ind5

fclock

et (3t [7 0]

T For Ca R

TG

Unzigned
multiplication

I

D.E-.T.-E'«I::I[TI:I] | IQ}EHT

L insta

dalabl15.0]

“mmﬁﬁﬁﬁﬁammmmﬂ

L instz ;

cout

B3-1 Fiakeeseihs 2 s Tz it




3.1F KL Kok B Ao 1811

3.1.2 MIREMS TIERIE

1. VA FREAE

Librariez:

3 d/alkerab0iquartusG02libranes,

MegaWizard Plug-In Manager [page 1] x|

The Megawizard Flug-ln M anager helpz pou create or modify
design files that contain custom varnations of megafunctions.

“Which action do you want to perform?

+ LCreate a new custom megafunction variatior

™ Edit an existing customn megafunction wariation

™ Copy an exizting custom megafunction variation

1] |
Harme Copyright #1991 -2006 Alkera Corporation
I Hepeatinsert mode Cancel | < Back | Mext > I Eirizh |

[T Inzert symbol & bloc

™| Launch Megawizard Flug-ln

Megatsfizard Plug-ln Manager... |

] 8 Cancel |

Kl3-2 el ZE DRk



MegaWizard Plug-In Manager [page 2a] x|

Which megafunction would vou like to customize? "-.-n.-"!ﬂ-.i.:}?-. device Farnily will pou be Cyclone || -
Select a megafunction fram the izt below sl
=% Inztalled Plugns N Which type af output file do you want to create?
7] Adtera SOPC Builder = AHDL
Elﬁ rlthmetln: = WHDL
e 2] ALTACCUMULATE _

] aLTFP_4DD_sUE £ Verilog HDL
s ALTFP_MULT :
P = ? B |
ALTMEMMULT YWhat name da pou want for the output file’ [ EE
..... 7 ALTMULT _ACCUM [MAL) |D:AMULADDAMIULTO
----- 1 ALTMULT_aDD
----- 9 ALTSORT [T Generate clear box netlist file instead of a default wrapper file
----- LPH_ABS [for uze with zupported EDA suntheszis toolz anly]
LFM_ADD_5UB ™ Return to thiz page for another create operation
LPM_COMPARE
LPM_COUMTER Maote: To compile a project successfully in the Quartuz [ zafbware,
L2 LPM DIVIDE your deszign files must be in the project directary, in the global user
R Ch LT libraries specifiied in the Options dialag box [Tools menw). or a user
. library specified in the Uszer Libranes page of the Settings dialog

P FARALLEL_ADD box [&zzignments mer).

[+ Gates

g 140 “f'our current user library directaonies are:

K 3-3 EFELPMZE I etk




MegaWizard Plug-In Manager - LPM_MULT [page 1 of 5]

LPM_MULT

Pararneter

Settings

Yersion 6.0

dataa]7..0]

datab[7..0]

ffLILTO

Un=igned
multiplication

Fezource Uzage

117 it

Abouk

Cocurmentakion

tultiplier configuration

Multiply 'dataa’ inpuk by ikself (sgquaring operation)

Howw wide should the 'dataa’ input bus be’? 8 ~ | hitz
Howw wide should the 'datab’ input bus be’? 8 ~ | hitz
Zreate a 'sum' inpuk bus with a width of 1 w | hits
Haowy zhould the width of the ‘result’ autput be determined’?
* Aukomatically calculake the width
Restrick the widthto |16 | hits
Cancel = Back, Mexk = Finish

El3-4 WERIEHFSH



3.1F KL Kok B Ao 1811
3.1.2 HREHMEIIERIE
1. i RevEAR

dataal . 0]

il LILTC

databl 7. 0]

.......

Yes, the value is o

result[15..0]
K AUnzigned

multiplication

—Which type af multiplication do you want?
*' Unsigned

Signed

—Which mulbipler implementation should be uzed?
IUse the default implementation
Use dedicated multiplier circuitry (Mot available For all Families)
* Usze logic elements

E3-5 B ML LKA




3.1F KL Kok B Ao 1811
3.1.2 HREHMEIIERIE
1. iRy AR

e LILTO
clock
datas[7..0]
result[1:5..0],
datab[7..0] X JUnzigned

multiplication

— Do pou want o pipeling the function’?
Mo
* Yes, I want an output lakency of

Creake an asynchronous Clear inpuk

Create a Clock Enable input

clock cycles

= Which type of optimization do sou want?

@ Default
3 Speed
3 Area

& 3-61R LPM3RIL A i B NItk & AR5 2




3.1FKE R &k R o B84t
3.1.2 HKEWSTIERIE
2. WA IESR S 2

MegaWizard Plug-In Manager - LPFM_ADD_SUB [page 1 of 6] El

_a LPM_ADD_SUB

Yersion 6.0 ahout Documentation

Parameter

Settings

ADDERD
dataa|15..D|
datab[15..0]

Currently selected device Family: Cwclone 11 v

How wide should the 'dataa’ and 'datab’ input buzes be? 16 '~ | bits

—w'hich aperating mode do pau want far the adder/subtractor’? —

Subtraction only

Create an 'add_sub' input pork ko allow me ko do bokh
[1 addz; 0 zubbracts)]

K3-7 H B LPMnESEKR




3.1F KL Kok B Ao 1811
3.1.2 HREHMEIIERIE
2. A INESR B2

dataa[15..0]

ADDERO

datahb[15..0]

.ﬂ.\j
P result[1:5..0]

;]

—|g the 'dataa’ or 'datab’ input buz walue a constant’? ——

Yes, dataa = Dec

w
—

w
—

Yes, datab = Dec

3-8 GRS B AR



3.1F KL Kok B Ao 1811
3.1.2 HREHMEIIERIE
2. A INESR B2

dataa[15..0]

ADDERO

datab[15.0]

'ﬂ'\j
I result[15..0]

— Do pou want any optional inputs or outputs? ——

|npit:

.

i_reakte a carry inpuk

Clutputs:

Creake an overflow oukput

K13-9 S vk A48 nt Az fay



3.1F KL Kok B Ao 1811
3.1.2 HREHMEIIERIE
2. A INESR B2

AO0ERD
dataa[15..0] "E'\T Do pou want ta pipeline the function?
clock A4 result[15. 0] Mo
datah{15. 0]
* Yes, I want an output latency of |1 Clock cycles
(lu Feeeeereeee s R e .
Create an asynchronous Clear input
iCreake a Clock Enable inpuk

E3-10 Jyhnikasiinim KL fg




3.1F KL Kok B Ao 1811

3.1.2 HIREWET{EIRIE
2. i}ﬁﬁ%bn&%ﬁn%ﬁiﬁ%

"
-

Parameter

LPM_FF

Yersion 6.0

Optional Inputs

data[7..0]
clock

OFF

g7 ..0]

Abiouk Diocurmentakion I

Hawe rmany flipflops do wou want™?

—wy'hich kvpe of flipflops do wou wank?

T flipflop

[] Use 'daka’ input port {acks as a bitwise enable

it o load signal is used)

g e

Zreate a Clock Enable input

Kl3-11 HLPM&E frasiE FDfit jx 25 7



3.1F KL Kok B Ao 1811

3.1.3 HEENFHESIER

Flow Status cuccessful - Thu Aug
Huartus II Version B.0 Build 202 06/20,
Revizion Hame MULTADD

Top—level Entity Hame MULTADT

Family Cyelone II

Newi e EFzCBQz08Cs

Timing Models Final

Met timing requirements Tes

Total logic elements 223 S 8,256 [ 3 %)
Total registers 127

Total pins 34 /138 (25 % )
Total wirtual pins 0

Total memory bits 0/ 165,888 (0 %)
Embedded Multiplier 9-bit element= 0O f 36 (0 % )

Tatal PLL= O/ 2 (0%)

Kl3-12 EFEEZE R IZ RS



3.1F KL Kok B Ao 1811

3.1.3 HEENFHESIER

Flow Status cuccessful — Thu Aug
Huartus IT Wersion B.0 Build 202 0B/20/%
Rewvizion Hame MULTADD

Top—lewel Entity Hame MULTADD

Family Cyeclone IT

Device EF2C3RZ08CS

Timing Models Final

Met timing requirements Tes

Total logic elements 18 F 8,256 (<1 %)
Total registers 17T

Tatal pins 34 /138 (25 % )
Total wirtual pins 0

Total memory bits 0O/ 165,888 (0 %)
Embedded Multiplier 9-bit elementz 2 / 36 (B % )

Total FPLL= OS2 0%
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3.1.3 HEENFHESIER

P& MULTADD bt

%ﬁ Compilakion Repart

5B Flow Non-Default Global ¢
%@ Flow Elapsed Time

5B Flow Log

%l:l Analysis & Synthesis
-5 Fitker

-] Assembler

=-&F2H Timing Analyzer

Y _ _ [P [ RN N N N

| @-" Compilation Report - Timing Analyzer Sum. . |

Timing Analyzer Summary

Required

Actual

Tatal number of faled paths

Type slack Time Time Fram
1 Worst-caze tau M |Mone 10,350 hz DATAR[]
2| Worst-caze boo M |MNone 9,806 nz ADDERDN
3| Worst-caze th M |MNohe 1.2 ns DATAA[14]
4| Clock Setup: CLE! M |MNohe 14090 MHz [ penod = 7097 ns || MULT 0: st
h

#3-14 FT B Z B ITHIR K SRS BNt F o ik &



3.1F KL Kok B Ao 1811

3.1.3 HEENFHESIER

& MULTADD.bdf | € Compilation Report - Timing A.. | 1] MULTADD. v | & sir
=8B Legal Notice Required | Actual
gé |:|,:,I;IW SumMmary Type s Timqe Tirne From
%@ Flows Settings 1§ Worst-casze tsu Ms&  |None 8.803 ns DATAS]
%@ Flows Mon-Default Global ¢ | 2| Worst-case teo MA& | Mone 8.981 ns ADDER
~EHER Flow Elapsed Time 3| worst-case th N/ [None  [-0.829ns DATAb]
% Flows Log 4| Clack Setup: 'CLE MAA  [Mone Restricted to 180.57 MHz [ period = 5.538 ns ) REGD:ir
-8 Analysis & Synthesis 5l T :
: _ otal number of faled paths
[+ Fitter
%D Assembler
EI-%E Timing Analvzer

S8 summary

B Settings

%@ Clack Settings Summe:

B3-155 T % Ml ik A TR A BBk B R 7K S e B0 #s i e o A it o
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3.1.3 HEENFHESIER

tdazter Time Bar: 12 85 nz j_ll Fainter: | 19.87 uz | rteryal: 1986 uz Start;
[l p= a. 1? s 1|:|.2|4 us 15.3|E| us ED.*J:IE us 25.@ us 3|:|.T|2 s 35.?3'4 15
Hame 12.85 ns
|
| g CLE ¢
i IATha 0 b 73 1 16 i 73
Ty DATAb 0 T 15 1 21 b 31
o cout
i ST 0 } 35 ¥ B0 ¥ Bl ¥ BTZ

K3-16 MULTADD T4 EIFKE



3.2 1% 4% 2 & % M & %Lt

DUTPUT

Q[0

F4244
GTH] 1 GH o o]
T DIN[T] 141 13 O[]
S o i A
dnef® : OIH ]
= 124 1%4 Bl
OIM[] Y 2GN 2 O
OIM[E] 2A1 2y O[]
DTN ] 242 s O]
DIN[..0) DINE o 24 orl
_ . 204
COIHEE ) |:>_IEFU -
ET L errorrrrrer L W insts OCTAL BUF.
| WREN —— RAKD
..... O[F..0]
CHT10B b data[7..0] ol7..0]
: |.I|:l coUnten
Rk clinck 9.0 m.;r; ) 3.0
ok en g[a..0] a. rezz[9..0]
CELEER - a inclock
i o inclocken
instd .
..... i In=t
; CIR —
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i MegaVWizard Plug-In Manager [page 2a]

Select a megafunction from the list below

YWhich megafunction would vou like to customize™?

L_—_Ili_Fl Inztalled Plug-lns

g Altera SOPC Builder
|- Arithrnetic

- Gates

- 1/0

]ﬁ M emany Compiler

ey I e O e R |

] ALTSHIFT_TAPS
] ALTSYMCRM
LPh_FF
LPh_FIFO+
LPt_LATCH
LPt_Fiasbd_DF
LPt_Fitsbd_DP=+
LPt_Fiabd_DI
LPt_ROM

~{7] LPM_SHIFTREG
] Wirtual JTAG

+ @ |F MegaStore

WWhich dewvice family will you be
uzing?

x|

I Cyclone ||

“Which twpe of output file do pou want bo create’?

 AHDL
& wHDL
" Werilog HOL

Wwihat name do pou want for the output file?

-

Browsze. . |

ID:"«D.-'l'-.T.-'-‘-.F'IE"«Fh'l'-.MD

[ Generate clear box netlist file instead of a default wrapper file
[for uze with supported EDA zpnthesiz boolz only]

[~ Retum to thiz page for another create operation

Haote: Ta compile a project successfully in the Quartusz | software,
your design filez must be in the project directary, in the global user
librariez specified in the Options dialog box [Tools menu), or a user
library zpecified in the User Libraries page of the Settingz dialog

box [Assignments memnu).

Your current uzer librany directories are:

Cancel | < Back | Mest = | Eirmizh

&3-18 IHHLPM RAMZ I REfE R



3.2 2 4% # i% % @%&Vf

-In Manager - LPM_RAM_DI) [page 3 of 7]

LPM_RAM_DQ

version 6.0

FAMOD

i clatal7..0]
— Wren

e acdres=[9..0]
— > inclock
> autclock

ol 7..0]

Resource Uzage
2 hidl

kens,

| fbouk || Drocurnentation

Bvte Enable, Aclrs m_

Currently selected device Family: Cyclone II e
How wide should the 'g' output buz be? a | hits
How many 3-bit words of memary? 1024 = wards
—w'hat should the RAM block tvpe be?

+ ko i ME12 e

O M-RAM LCs

Set the maximum block depth o ALt | words

—w'hat clocking method would vou like to use?

Single clock,

# Dl clock; use separate 'input’ and 'oukput’ clocks

| Cancel || < Back ” Mext = || Einish |

K3-19 LPM RAMS# ik &




3.2 1% 4% 2 & % M & %Lt

FAM

WEEM

= inclock

data[7..0]

addrez=[3..0]

inclocken

a7 ..0]

—‘Which ports should be reqgisteredy
B 'data’ and "wren' input

M 'address' input part:

w| Create one clock enable signal For each
clock signal. &l reqgistered ports are
controlled by the enable signal(s).

[] Create a byte enable port

What is Ehewidth af a byte For byte enable?

Create an ‘aclt' asynchronous clear
For the reqgistered ports

More Options ...

8 v |hits

Mare Opkions ...

Kl3-20 BEinETehfE geds




3.2 1% 4% 2 & % M & %Lt

FANMO

| — Do wou wank ko specify the initial conkent of the memoryy

data[7..0] g ..0]
WEEN

addresz[9..0]

inclock
inclocken

Fezource Usage

2 MK +
1 2ld_mod_ram_rom

¢! Mo, leave it blank.

Initialize memory content daka ko XX, . on power-up in sinulation

Yes, use this file For the memory conkent daka

{You can use a Hexadecimal (Inkel-Format) File [ hex] or a Memary
Initialization File [.mif])

Browse. .,

File name:

The initial content fle should conform
o which port's dimensions?

+ Bllow In-Sysktem Memory Content Editor bo capture and update conkent
independently af the swstem clock.

The 'Instance ID' of this RAM is: RaM1|

iZancel < Back Mext = Finish

Kl3-21 RIFERG s N A s fe X ILRAMYg



3.2 1% 4% 2 & % M & %Lt

=i Installed Plug-lns N Which twpe of output file do you want to create?
=] Abkera SOPC Builder  AHDL

Elﬁ Arithmetic & YHDL
L ela] ALTACCUMULATE _
7] ALTFP_ADD_SUB ™ Yerilog HOL
: i::l LFI;_hT#LILET What name do wou want for the output file?? Browse. .. |
71 ALTMULT _ACTUM [MAL) |D:ADATAPICACNT10B
----- 1 ALTMULT_ADD
----- | aLTSART [T Generate clear box netlist file instead of a default wrapper file
----- LPr_ABS [far uze with supported EDA synthesis tools anly)
""" LPM_ADD_5UB [ Retumn to thiz page for another create operation
----- LPM_COMPARE
----- LFr_COUMNTER Mote: To compile a project successfully in the Quartus || software,
..... LPH_DIVIDE your design files must be in the project directory, in the global user

5 N o o | S Lo ] o | P [ P | P | R

K3-22 iHHLPMT 8%



3.2 1% 4% 2 & % M & %Lt

MegaWizard Plug-In Manager - LPM_COUNTER [page 3 of 7] El

y LPM_COUNTER

Yersion 6.0 Abouk Diocumentation

Paramekter

Setkings

CHTT0B _ _
up cournted How wide should the 'q' output bus be? (100~ | hits

dq[3..0]

clock

Dowen anly

Create an 'updown' input port o allow me ko do bath
[1 countz up; O countz down)

&3-23 WE N IATIEAS



3.2 1% 4% 2 & % M & %Lt

CHRTT0E
up colntern
= clock
clk_en g[9..0]

Which type of counker do wou wank?

' Plain binary
Modulus, with a count rmodolus of - O

Do wiou wank any optional addikional ports?

| Clock Enable i arry-in

Count Enable (Zarry-ouk

&3-24 wE N Rl



3.2 1% 4% 2 & % M & %Lt

CHT10E
:} I I{ up counter
cloc
clk_en 419 0]
§

—Svnchranous inpuks —

Sek

@ Sekto all 1's
{3 Setko O

— Do you want any optional inpuks?

— Asynchronous inpuks —

| Clear
Load
Sek

) Sekto all 1's
hSetko O

K3-25 B inR g ol




3.2 iZ A% # 4 F A & %14 1

Settings - DPIC L x|t
Categony:
General Default Parameters
- Files
- Uger Libraries [Current Project] Specify the default zettings for the parameters uzed in your project. Azsignmentz in design files or
.. Device azzignments made in the Azzignment Editar will overnde these defaults.

-- Tirning Analyziz S ettings
" EDd Tool Settings — Parameter

EI Compilation Process Settings &dd
- Early Timing E stimate Nare: CYLLONEN_SAFE_WRITE .
N Welete
- Incremental Complation Default setting: | "VERIFIED_SAFE"
e Timing Analysiz Processing

- Analysis & Synthesis Settings
: VHDL Input E xisting parameter zettings:;
Vernlog HDL [nput M arne: Setting:
- Default Parameters
- Synthesis Netiist Optimizations
- Fitter Settings

K 3-26 BAERRIASH




3.2 1% 4% 2 & # M & %Lt

— Parameter

Marne: IE‘fELDNEII_SﬂFE_WHITE

Default zetting: "'-.-"E RIFIED SAFE'

Change

Delete

E #izting pararmeter zettings:;

M arne:; Setting:

CYCLOMEIN_SAFE_w... "ERIFIED_SAFE"™

KI3-27MABRINSHL




3.2 1% 4% 2 & % M & %Lt

0 p= 5.1? us 10.%4 us 15.%5 us 20.4? us 25.% us SU.T? us 35.%4 us 4U.Q§ us 4B

N R R N N N R R R O Rl a0

U U U U U U Uy
Ny gy N Ay g A Ay pE |
I A
ISR I U G I e G B B |
ISR S S [ ) O A )y U A S i Y
B

TN |

MU L UL U L PO U UL UL L
Ly L L e P L L A L L LT
IR I O O O e Y [ A O O 0 O A iy
ISR U S O SO O A O s IOy I [
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33 44 5uBBELERBEE A

Zategory: | I Pin L

This cell specifies the name aof the Ijt

1. BiE5IH

Edit: 3| [1

To Location I
= CLE PIN_23

= CLE_FM PIN_& 1
E=CLR PIN_10 1
EE-=DIM[O] PIN_67 4
E=DIN1] PIN_&9 4
E=DIN[2] PIN_72 4
B DIM[E] PIN_7S 4
EE-=DIMN[4] PIN_77 4
B DIMN[E] PIMN_51 4
B DIM[E] PIN_&2 4
B DIMN[7] PIMN_G6 4
s o[0] PIN_65 4
L[] PIN_70 4
£ O[] PIN_ 74 4
I O[3] PIN_76& 4 \
T3 4] PIM_&0 4 E3‘29 glﬂkﬂ%ﬁ%
L3 5] PIMN_54 4
LT [a] PIN_57 4
T [ 7] PIN_&9 4
E='WREN PIMN_11 1
< ENE =2 fosiel g 11 ey




33 44 5uBBELERBEE A

2. I ERGFHHRIUIME H

: Manager: @ || I.JT.-'l'-.G configuration irealid @ X | JTAG Chain Configuration: _ @ x
Ingtance [0 I Statuz I Width I Depth I Type | kode I
Hardware: IF'Iease Select j Setup... I

M i IN.:,nE Detectad j Scan Chain |
Hardware Setup x|

Hardware Settings |_]'TAG Settings I J

Select a programming hardware setup to uze when programming devices. This programming
hardware setup applies anly to the current programmer window.

Currently selected hardware: I |ISE-Blaster [IUSE-0] j

—Available hardware items:

Hardware | server | Port | Add Hardware... |
EE Local JSE-0

Femowe Hardware |

£3-30 In-System Memory Content Editorgwia & PR s ik E



33 44 5uBBELERBEE A

2. I ERGFHHRIUIME H

Inztance Manager: @} || IFHead_l,l to acquire @ JTAG Chain Configuration: I-.IT.&G ready El
Index | Inztance 1D | Status | Width | Depth | Type | tode
[=]0  RaM1 Mot running 8 1024 REM/ROM  Readfwite | Hardwares | LUISB-Blaster [LISE-] o
Device: @1: EP2CE (002082000 - Szan Chain
File: oz |
4| | »
wm 0 RaMl: 1=
N A A A i e e
N T A i e i e e e e i e
1 1 I A N N N N i
E R L N N i N
R I i A Ar e S e
E R T i A N Ar i S e
N I R A A i A e
(RN T A A S A S S S S S A ST A S A SN A S B S Ar S B S S A S A S 0 S A S S S A St S S S 2 S S AT A A A ST AT S A A S A A N Ar A A Y

K3-31 In-System

Memory Content Editorig#iFPGA% &




B A4GLEHBRELSRBRR

3. B RAMYF B R

5 DPIC bef | 42 dbralspncram_ami2.tdf | €& Assignment Editor | #= In-System Memory Content Ed___ |

Ingtance tanager: @ | | IF!eady to acquire @ ¥ | JTAG Chain Configuration: IJTAG ready @ 4

|ndex | Instance |0 | Statuz | ‘width | [epth | Type | Mode |

[0 RAMT et & 1024 RAM/AOM  Readfwiie | Hardware: [USE-Blaster [USE-0) | semn. |
Device: I@‘I: EFPZ2CH (0x020B 200D) j Szan Chain |
File: &y [DADATAPIC\DPIC. sof ]

= 0 RAMT: -

000000 9F D2 D3 D3 D4 DS DS D4 D4 DS D4 D6 D7 D7 D6 D7 D7 D4 DO D1 FC FD FD FC ... ..o,
000018 FC FD FD FE FF FF FE FF FF FC F5 F9 F5 F§ F9 F9 FA FE FE FA FA FB FB FC ..ot
000030 FD FD 30 31 31 30 31 31 32 33 33 32 32 33 33 34 35 35 34 35 35 36 36 37 . .0110112332233455455667
000048 37 36 37 37 30 31 31 30 15 15 14 15 15 16 1E 1F 1F 1E 1F 1F 18 19 19 18 76770110, . ... ...........
ooo0s0 1% 19 19 1& 1B 1B 1& 1B 1B 18 1C 1D 1D 1C 39 38 38 39 39 34 3B 3B 34 3B .............. 95599
000078 3B 38 3C 3D 70 71 7L 70 70 71 71 72 73 73 72 73 73 70 74 75 75 74 75 75 :G¢=-pogppggrssrsspruntun
000090 76 77 77 76 76 77 77 70 71 71 5C 5D 5D 5C 5D 5D SE SF SF SE SE SF SF 58 wwwwwwwpooe]lnllT T X
0000A% 59 59 58 59 59 S5 S5 5B 5B 5A 5B S5 5C 5D 5D 5C 11 11 10 11 11 12 12 1% YYEVYZZI[Z0i~10%.7...7..
00o0co 13 12 13 13 14 15 15 14 14 15 15 16 17 17 16 17 17 14 10 11 11 10 3D 3C .. ... ... ... ..... =<
0000DE 3C 3D 3D 3E 3F 3F 3E 3F 3F 3C 395 39 39 38 39 39 34 3B 3B 34 34 3B 3B 3C  <==377:77¢899899:::::::¢
0000F0 30 3D 3C 3D 71 70 7L 7L 72 73 73 72 72 73 73 74 7S 75 74 74 75 76 76 77  ==¢<=gpggrasrrsstuuttuvey
000108 77 76 77 77 70 70 7L 70 70 71 5C 5C 5D SE SE S5F SF SE SF SF 58 58 59 58 wwwwppgppgh~]©o_ " KATE
000120 5% 59 59 S 5B GEB GA 54 5B 58 S5C 5D 5D S5C 5D 5D 90 91 91 92 93 93 92 92 XYVZ[[ZZ[i~11~1T7........
000138 93 90 94 95 95 94 95 95 96 96 97 96 96 97 97 90 91 91 90 90 91 92 BD BD  .............. ...,
000150 EE EE EF BE BE EF EF BS B9 B9 BS BS B9 BA BA EE EE BA EE EE BC BC BD BC .. oooveenenneanene..
000168 EC ED ED BE 99 98 94 9B 9B 94 9B 9B 9C 9C 95 94 B4 BS BS B6 B7 B7 B6 BE ..ot
000180 E7 B4 B0 Bl Bl BO Bl Bl B2 B2 DS D6 D7 D7 D6 D6 D7 D4 DO D1 D1 DO DL DL ..o
000198 D2 D2 D3 D2 D2 D3 D3 D4 DS DS D4 DC DD DC DE DF FA FA FE FA FA FB FB FC .ot
0001B0 FD FD FC FC FD FC FE FF FF FE FF FF F8 F8 F9 F8 F8 F9 F9 Fi FB FB B6 B7 ..ot
0001CE E7 B6 EF B7 BO BO Bl BO BO Bl Bl B2 B3 B3 B2 B2 B3 BO B4 BS BS B4 BS BS ..ot
0001E0 E6 E6 E7 B6 9B 9B 94 94 9B 98 9C D7 DO FE FE FC FD FD FC FC FD FC FE FF .o oovteeteee e —
0001F8 FF FE FF FF FS FS F9 FS F8 F9 F9 FA FE FE Fi Fi FE F8 DF DF D8 D8 DI DB ...t
000210 D& D9 D9 D2 F3 F3 F2 F2 F3 F2 F4 F5 F5 F4 F5 F5 F6 F6 F7 F6 F6 F7 F7 FO oo
000228 F1l 12 14 15 15 14 15 15 16 16 17 16 16 17 17 10 11 11 10 10 11 10 12 1B ...t
000240 1B 1& 1B 1B 1C 1C 3F 38 39 39 38 38 39 38 34 3B 3B 34 3B 3B 3C 3C 3D 3C ... .. 289968898 ;=<
000258 3C 3D 3D 3E 3F 3F 3E 3E 3F 3E 38 39 39 74 75 74 74 75 PS5 76 77 77 76 76 <==377::7:09%tuttunvvwvy
000270 77 76 70 71 71 70 7L 7L 72 72 73 72 72 73 73 74 75 75 S8 59 59 58 59 59  wvpggpggrrsrrestuui¥YIVY

oo0288  SA S5A& 5B S5A S5A 5B 5B &C 5D 5D &GC 5C 5D BC SE SF SF SE SF GF 58 58 59 58 FE[LF[[~]]w~]~"__7_ HEYX
agoo2ao 15 15 14 14 15 14 16 17 17 16 17 17 10 10 11 10 10 11 11 12 13 13 12 12 ... .. ... . . ... .. ... ......
oooz2ee 13 12 14 15 15 14 39 38 38 39 39 34 3B 3B 3A 34 3B 34 3C 3D 3D 3C 3D 3D ... QB9 g==0== 4
nnn3mn 2% 2T 9T 2 2F 2F AT 20 20 240 20 30 IC 34 AL IC I I 3T I IE 3T BT AN 474w 7W00Q00CACCCCcc?Tn

K3-32 In-System Memory Content Editor L#EHFPGAFTRAMEHE
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3. B RAMYF B R

Inztance b anager: @ || IHeady b acoLire @ ¥ | JTAG Chain Configuration: I.JT.-'-‘«E ready @
Indes | Instance 10 | Statuz | Width | Depth | Tupe | Miode |
0 RAMI Mot runring 8 bt - Hardware: | USB-Blaster [USE-0] M SetUp.
' ) Stop In-System Memarsy: Analysis Esc
@1: EP2CS (k02082000 v| ScanCh
Read Data from In-System Memory e
Continuously Read Data From In-System Memaory  Fa
Write Data ko In-Systern Memory F? |
e= 0 PBaMil: Write Al Madified Waords bo In-Svstem Memory  FB
Qooooo 77 77 7?7 77 77 17 17 17 - 77 77 77 PP1777107777097799777977777
Q00018 27 27 272 37 22 27 77 77 | LmeortDatafromFie. . 27 77 77 IITIIINIIIINININIIIINY
000030 77 77 77 77 77 77 77 77 ExportDatatoFile.. 2907 7T PPIIIIIINIIIIIINIIINIINY
noonde 77 77 7T 7T 7T 77 17 17 2907 7T PPIIIIIINIIIIIINIIINIINY
000060 27 77 77 77 77 27 77 77 Instance Status Help 90T 7T OPPIIIIIINIIIIIINIINLIINY

000078 G e R R R R T W ey ey A ey T ey T T iy

&3-33 F|H In-System Memory Content Editorizf{LPM_RAMAF
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4. BT HRAMS IR
5. AN B S

P4 DPIC bdf | 368 dbialtsyncram_armf2 tdi | <& Assignment Editar | ¥ In-System Memory Content
[nztance Manager: @‘ || IHead_I,I to acquire El X | JTAG Chain Configuration; IJT;’-‘-.G ready EJ
[rdex | Inztance 1D | Statuz | a1tk | Depth | Type | kode
‘0 RAMI Mot unning 2 72 Vg Hardware: | USE-Blaster [USE-0] I Setu
Stop In-System Memory Snalysis Esc i
Device: @1: EP2CE [0x020B 2000 - Scan
Read Daka From In-Syskem Memory F5 _ ) -
Caontinuausly Read Data fram In-System Memary  Fo File: gz |DADATAPICADPIC. sof
Write Data bo In-Svskern Memory F7
&= 0 RAMT YWirite: &l Modified Wiords ko In-System Memaory,  F8
oooooo — : 704 D0 D1 FC FDFD B .
aoonoies Impoart Data From File, . 4 FB FBE FA FA FE FB FC ... . . . L
oooo30  FDO FD 30 31 Export Data ko File, .. a5 35 34 25 35 36 3e Y L 011011233223345G54L5566
oooods 37 36 37 3% 1F 1E 1F 1F 18 19 19 18 7e?70110....... ... ... ..
godoed 18 19 19 1!  Instance Skakus Help | 39 39 3A 3B 3B 3A 3B . 98899
aooo?a iB 38 3c Ir--r—or—+—r—TFr—""rVT"T—T"rTV7Vr VT T7Trr——r—73 0 74 75 75 Y4 V5 75 ;E{=pqqppqqrssrsaptuutu
gooogQ 7?6 ?F? O?F? 7?6 76 7?7 7?7 70 71 71 SC 5D SD SC SO0 SO0 SE SF SF SE SE SF SF S8 wwwwwwwpgg-]]1-117_ 77
ANNNAR CQ GO Co CQ CQ CA CA CR CR GCA CR CE CF CM CM G 11 11 10 11 11 19 12 13 ¥V¥¥YYFFIr70r~11~

K 3-34F|H In-System Memory Content Editors]LPM_RAM FZ%dE X4
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3.4.1 TiERIE

D/A

g & IE9Z 0 B 28
(ol % A 588) 17 fiEROM

B
i

Kl3-35 IEi#%fE 5 R ERGHIIER
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3.4.2 TEFIVIELEERH
1. B35 .mifg e

[5]3-1])
WIDTH = 8;
DEPTH = 64;

ADDRESS RADIX = HEX;
DATA RADIX = HEX;
CONTENT BEGIN
FF;
FE;
FC;
F9;

: F5;
.o (BUIERE )
3D g FC;
3E : FE;
3F : FF;

APWNPEFO

END;



3.4 74§ EixAFTF A £ BZi&t

3.4.2 TEFIVIELEERH
1. B35 .mifg e
[#]3-21

#include <stdio.h>
#include "math.h"
main()
{int i;float s;
for (i=0;i<1024; i++)

{ s = sin(atan(1)*8*i/1024);

printf (""%od : 2od;\n",i,(int) ((s+1)*1023/2));

s s
LR ERIEF)E, AEDOSH AT FHATir <

romgen = sin_ rom. mif;
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3.4.2 TEFIVIELEERH
2. B3 . hex#&R 30

EEEH-

0 |55 254 (252 249 (245 (2390 (233|235

m M7 (207 (97 186 [174 162 150 137
16 |124 |[112 |99 (&7 |75 |g4 |53 |43
2 3¢ |26 M9 (13 |5 4 1 i
32 |0 1 4 : 13 M9 |26 |34
40 f43 |53 B4 |75 BT |99 (112 124
43 |137 150 (162 174|186 197 [207 |7
225|233 (239|245 |249 (252|254 255

K3-36 B EEIEEAmMIif 3R+
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& v2.00 : ¥ HHEER] (8031) [D:\Documents and Sel]
3.4.2 TEHINEIEEESCH THHE) SERE O | MBE BATER BFOW HFE

£ [ (M) F2 E |'|'

2. B .hex#&\ 4 ﬁ = H D & e aEze

A ARERTC .
B D:4SIN_GNT'data’squ R g
ORG H888H
DB 255 , 254, 252 , 249
DB 245 , 239 , 233 , 22%

DB 217 , 287 , 197 |, 186
DB 174 , 162 , 158 |, 137
DB 124 , 112 , 99 | 87
DB 5 , 64 ., 53 ., 43
DB 324 , 26 , 12 | 13
DB 8 . L, 1, §]
DB A, 1 ., L . B8
DB 13 , 19 . 26 , 34
DE 43 , 53 , 64 , 75
DB 87 , 99 | »
DB . c »
DB . c »
DB q o Y
K3-37 ASM#EEhex DB , , .

EHND



3.4 4§ EixAETF A4 Bi&t

3.4.2 EFI¥IE TR
2. B hex#&RAc#

EN dataHEX

| B sED EFW dEe IERD #EY
| CRE - = - & QEF |%Ef¢§'€ Ame | X ow | B
| HEHE(D) |1 dataHex
i 2l 2T _d = i N E=]
@] Pragram Files -] LD L =] sdata LK ASM L
=0 et e =] sDATA KB BIM T
L a dataHE: dataHE}( E SDATH 1KE HEX 301
0 O #|SDATALST  TKE LSTICRE
P m [T cheeTheea e e e

K| 3-38 sdata.hex3CHHIE Kz
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3.4.3 EHILPMITH

@ Azzignme. .. | m n-Syste I @ Caompilati... I @ gingt. cdf* I @ Simulatio. .. I '@ gihp. stp®

e InSyste.. | ) ../sDaT... | T2 singt

12| .2

DUTRUT :} cauTt

HUTHIT " CHTHEE ]

AT O AE AT ]

CHTEE i
: : up colnter ata rorm
 bLE e clock
. q=..0] addrez=s[5. 0] 7.0
coLt inclock A
= in=t1
(]
in=t
LR ———

FI3-30 5 %S 5 R AR BB



MegavWizard Plug-In Manager - LPM_ROM [page 1 of 5]

]

Pararneter

Setkings

Reqgs, Clkens, Bwke Enable, Aclrs m

data rorm

addres=s[5..0]
inclock
outclock

o[7..0]

Fezource Lzage
1 Mgk

e LPM_ROM

Yersion 6.0

abouk Diocumentation

Currently selected device Family: Cyclone IT

Family supporkts LPM_R.OM only in backward-compatibility mode,
Albera recommends using ALTIYMCRAM wizard.

Haow wide should the 'q' output buz be? a w | bitz
How many S-bit words of memary? B4 ~ | wards
—What should the RAM block tvpe be?
» At 2 M512 ET
i M-RAM i LiCs pkions. ..
Sek the maximum block depth ko Auto ~ | wiards

—what clocking method would wou like to user

Single clock

Zancel < Barl Mext = Finish

K3-40 #FEdata romBEREIE L F bk 2 55




data rom

addres=[5..0]

inclock

a[7..0]

Fezource Usage

1 M4k +
1 zid_mod_ram_ram

— Do wou wank ko specify the initial conkent of the memary?
{3 Mo, leave it blank

[ Initialize memary conkent daka ko ¥¥. % on power-up in simulation

* Yes, use this file For the memaory conkent daka

(You can use a Hexadecimal (Intel-Format) File [.hex] or a Memary
Initialization File [ .mif])

Browse, .,

File name: [nYsin_gntidataHEX\SDATA, HEX

The imitial content file should conformm
o which port's dimensions? V

W Allow In-Svskem Memory Conkent Editor ko capkure and update conkent
independently af the swstem clock

The 'Instance ID' of this ROM is: ROM1

iZancel < Back, Mext Finish

E3-41 HAROMAIIEWEE S HFIEFAER A LS T fie
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3.4.3 EHILPMITH

| — Do you wank ko specify the initial content of the memary?

data rom

3 Mo, leave it blank

acidrezs(a. 0] ol7..0] [ Initialize memory content data to XX, .% on power-up in sinulation

inclock

(You can use a Hexadecimal (Intel-format) File [ hex] or a Memory
Initializakion File [.rmif])

Browse, .

File narne: JdataHERSDATA . hex

The initial content file should confarm
Eowihichy pork's dimensionss

E3-42 Bt BuE U g1
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3.4.3 EHILPMITH

MegaWizard Plug-In Manager - LPM_COUNTER [page 1 of 5]

B
B -

2 LPM_COUNTER

Version 6.0

FPararneter

Setkings

H

—What zhould the counter direction be?

fbouk

Documentation

ow wide should the ‘g output bus be?  |B ~ | hitz

Doatry only

Creake an 'updown' input pork to allow me to do both
[1 counts up; 0 counts down]

KI3-43 ¥ NIk Eias
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3.4.4

R

Mazter Time Bar:

1278 ns 1| v Painter: | 29 us Inkerval: 34,89 us Start:

DAC_00T

[ ps a. 1$ 15 1|:|.E|4 us 15.3|E| s EEI.*-IIE 15 25.|§| 15 SD.TIE 15 35.?3'-
Hame 12.75 ns
1
E CLE
w w7 R
ko

255 Z54NZSC A4S 209 §I33 225 g1 T JA0T RIATRIGE KIT4 4162 RISORISTRICLAIIZ RO X 255  JZ54)952 §040 £45 4539 )

El3-44 =57 TiEAh B s
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3.4.4 RRMRRI

[0 R [ il ] - I L IR RSt e I "
[nstance Manager: @} | IHeady by acuire @ X | JTAG Chain Configuration: IJT:&E ready @
Index | Inztance [0 | Statusg | ‘width | Diepth | Type
[=]0  ROMT Notrunning 8 64 Rap/ROm | Mardware: | UISE-Blaster [USE-0] N
Device: (@ EP2C8 [0x0208200D0] | ScanChan
File: ,;:;, D:hzin_gnthsingt. of |:
4| ]
wm 0 ROMI:
gpooo0 FF FE FC F9 FS EF E9 E1 D9 CF C5 BA AE A2 96 89 7C 70 63 57 4B 40 3% ... ... ... ... .. | pcWE@S
oooo1? 2B 22 14 13 0D 08 04 01 00 00 01 04 08 0D 13 1& 22 2B 35 40 4B 57 63 +" ... ... ... ... .. "+LAKN
o0oo2E 70 FC 89 96 AZ AE BA CS5 CF D9 E1 E9 EF F5 F9 FC FE FF

K 3-45F]H In-System Memory Content EditorizHiXLPM_ROMM £z
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3.5.1 SignalTap |I—#&{ERAEFHI
1. iTFFSignalTap I 14585

Instance Manager: h‘q AN | IlnvalidJT.-’-‘-.G configuration @ ¥ | JTAG Chain Configuration: _ @ x
Ihgtance | Status | Inzremental Compilation |
|£| auto_signaltap_0 Mot rurring r Hardware: I Flease Select j Setup... |
Device: I Mione Detected j Scan Chain |
| | ] ﬂ SOF Manager .5 I l]
auto_signattap_0 Lock mode: Ié‘ﬂlow all changes j Signal Configuration: x
Hode Incremental |Debug Port Data Enable [Trig... Elock:l E -
Type|mias| Hame Route Out Oifuto  [0/A... Dat
ata:

Daouble-click to add nodes
Sample depth: "Nodes allocated:

128 - & Aute {7 Manual: IEI _I;

Rakd type:
1 | I _"I I.-’-‘-.utc- 'I LI
E Data %, Setup
Hierarchy Display: X [ Datalog ﬁl £

{E‘ auto_zignaltap 0

li‘ auto_signaltap 0

K|3-46 SignalTap I 144 %
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3.5.1 SignalTap ||—%{E A A EFI5L4
2. ARG5S E

Mode Finder

Mamed: I"

j Filter: ISignaITap [I: pre-gynthesis j Customize... Lizt %

Lok, i |(Eh)
Modes Found:

M ame | Azzighments =
= CLE FiH_23 b
== CLR FiM_#a
P CNTER Unassigned
¥ CHTEE[0] IUnassigned
£ CMTEB[1] Iraszigned
¥ CHMTEB[2] Iraszigned
¥ CMTEE[3] Unassigred
¥ CHTEE[4] IUnassigned
£ CMTEB[A] Iraszigned
£ COUT Iraszigned

DAC_OUT Unassigred
£ DAC_OUT[0] FIr_&3
£ DAC_OUT[1] FIH_59
4 DAC_OUT[Z) FIt_92

N A

JJ [+ Include subentities Shop |

Selected Modes:

E3-47 afm ZWARIE S

M ame | Azsignments | T
£ [singtiCOUT Urassigned 0O
T |=ingtICH T BB Unazzigned O
T lsingtDAC_0UT Unassigned O

EI

Cancel |




Hierarchy Dizplay:

X 7 Datalog @l

Instance Manager: h’q LA | _ @ * | JTAG Chain Configuration: IJT."l".G ready @ 3
Inztance | Statug | Incremental Cormpilation | LEs 42
|£| CIMGMT Nat running r 421 cell Hardware: | USE-Blazter [USE-0] | Setup...
Device: (@7: EP2CE [0=020B 2000 - Scan Chair
*l| | ﬂ }}l SOF Manager: é;, [ﬂ] Isingt.suf |_
trigiger: 20070909 17:58: 21 Lock maode: Ié‘ﬂlﬂw all changes j Signal Configuration; X
Hode Incremental |Debug Port Data Enable | Trigger Enable [[r... Clack: IELK |: 1=l
Type | Alias Hame Route Out 15iAuto 15/Auto 1 -
—Data:
= 2l L. 7 v % ample denth MNodes allocated:
th: b
5 - CHTEE r I T ample dep
= & DAC_OUT - v v ) IEK "l & Auto O Manual |'|5 _I;
Rt tppe:
Ir-‘-.utn:u "l |
— Buffer acquizition mode:
% Circular: £ Pre trigger position -
" Segmented: |2 K 1 bit segments -
1| | _"I |—Trigger: | ;I
=

------ * zingt

----- 2] SINGNT

%3-48 ¥ ESignalTap 11 TES$




3. SignalTap IIZHEE

Instance Manager: "q' o N _ @ ¥ | JTaAG Chain Configuration: IJT.-'l‘-.E ready @ 4
Instance | Status | Incremental Compilation | LEz: 42
|£| SIMGHT Mat running r 421 cell Hardware: IUSE-ELﬂStEf [USE-0] j Setup...
Device: I @71: EF2CE (002082000 j Szan Chain
1 | | _PI >>| SOF tanager: ,;:;, [E| Isingt.su:uf |_|
trigoer: 20070909 17:55: 21| Lock mode: Ié‘ﬂlnw all changes j Signal Configuration: x
Hode Incremental |Debug Port Data Enable | Trigger Enable [Ir... Clock: IELK B 1=
Type |Alias | Hame Route Out 15/Auto 15/Auto 1lv Dat
— Data:
£ ol L. W I Modesz allocated
Sample depth: ades allacaled:
i [#l- CMTEB r v 7
= 5 DAC_OUT - T2 3 3 IEK | | & aute © Marual |15 =
Rk twpe:
I.-“-‘-.utu:u "’I
— Buffer acquizition mode:
% Circular; I?E Pre trigger position j
{” Segmented: |2K 1 bit segrments j
— Trngger:
Trigger levels: Modes allocated: —
|1 'I |7F futo O Manual |15 _Ij
v Trigger in:
Source; IELH |:I
1 | | _II Fattern: Il Lo TI LI
E D&t& i; Setup

Kl3-49ix ESignalTap il fE 5 Ml 7=
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3.5.1 SignalTap ||—%{E A A EFI5L4
4. XHEFHR

Inzstance | Status | Ineremental Lompilation | LEs: 41
IE SINGHT Mot rurming r 411 cell. | Hardware: | Fleaze Select | Setup. .
Device: Maone Detected =|  5ean Chair
a | LI ﬂ SOF Manager .z, | I I:
SIMGHNT Lock mode: Ié\ﬁ.ll-:-w all changes j Signal Configuration; =
Hode Incremental [IEIJI.IQ Port Data Enable Trig... Clack: IELK J :I
Type | Alias Hame Route Out 14iAuto  H¥A.. | oo
o - CNTER r W

- IEK "’I @« auta O Manual |14 _|:
Rabd type:

Iﬁl‘«utn "I

- Sample depth: |' Modes sllocated:

(M) HiH

— Buffer acquizition mode:;
% Circular: IE Pre trigger position j

| — I 1

K3-50 SignalTap | 134444

al |




Settings - singt

Categony:

-- Timing &nalyziz Sethings

- ED4 Tool Settings

EI Compilation Process Settings

- Ealy Timing E stimate
Incremental Compilation

. Timing Analyziz Proceszing

EI Bnalysiz & Sunthesiz Settings

- WHDL Input

- Yerilog HOL Input

- Difault Parameters

_ . Synthesiz Metlist Optimizations

- Fitter Settings

- Bzzembler

- Design Azzistant

SignalT ap | Logic Analyzer

Logic Analyzer Interface

SignalT ap Il Logic Analyzer

Specify compilation options for the SignalT ap || Logic Analyzer.

v Enable SignalTap Il Logic Analyzer

SignalT ap |l File name;  |#inp.stp

I futamatically bum on Smart compilation if incremental routing is uzed in the SignalTap ||
File. If Smart compilation iz turmed or, the Compiler uses mare disk, space to zave extra
data that can increaze the speed of incremental routing.

&3-51 wELEHFEPMASignalTap 1%

N
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1 SignalTap |1—#&{ERAAEFILH
5. Ygi¥ FE
6. BziSignalTap HI3HTXEES 9T

3. 5.

Jstance Manager: 'ﬂ o N IHead_l,I to acquire @ X
Etance | Statug | Incremental Compilation | LE = 421 | b ernany: EEIT"'EEll 51 2: Dl b 4 El MRAl |
ﬂ SIMGMNT Mat running r 421 cells 30720 bits 0 blocks 8 blocks 0 bl
I | B
log: 20070903 15:59:00 #C click to inzett time bar
Type | Alias Hame -164 -1I|32 '1',3':' -1|5i3 -1ISE -1|54 -1|52 -1|5IZI -1-;-18 -1-;-15 -1-;-14
o COUT |
i M-CNTBB (55 W50 W G0 W 61 K 62 W63 % 0 % 1 % 2 % 3 % 4 %5 % 6 %7 %8 %9 %10 %11 %12 % 13 % 14
i - DAC_OUT {233 X230 ¥ 245 ¥ 249 X 252 X254 ¥ 255 X254 ¥ 252 X249 X245 ¥ 239 ¥233 X 225 X217 £207 X197 K186 K174 K162

K3-52 F# & A SignalTap 11 .sof X35 5hSignalTap 11



]
Type | Alias Hame l -1 I|5“:'

-1 IEE -1 ISE -1 |54 -1 ISE -1 IEI:I -1 -IEIE -1 iIEi -1 -|5I4 -1 iIE -1 -IEIEI -

e COUT ]

_-E Delete

—  Select all Chrl+a

| - I

I Find... Ckrl+F | |

—  Find Mext F3

| -5 — I | I I

¢  Add Modes... | | | | | | | | |

5 AddNodes wih g Tn gy Sy Yy Yy Ny I
& e Bt b A A A A A A A A A A A A A A 29
¢ Locate * |

| £ Group | |

_-E ngroup I I I—I

4  Rename Hexadecimal [ ] | L L

Unsigned Decima [ |

ﬂ Mnemonic Table Setup,.. U pintztd D]

[ Signed Decimal in Two's Complement

E Create SianalTap II Lisk File Signed Decimal in Sign Magnitude
ksl

i Invert Signal - :
Hie [ dJ B sta Log: {9
""" | align Left 5-bit ASCII SINGMT

# Align Right
N Unsigned Bar Chart

& M3E on Top, LSE on Bokkom Unsigned Line Chart
LSE on Top, MSE on Botkom

Signed Bar Chart
Bus Display Format Signed Line Chart

1 | sy R B R 1 L 1 | -"

&3-53 ix&SignalTap & N HEFEEEE 5.5 31
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3.5.1 SignalTap ||—%{E A A EFI5L4
6. BFhSignalTap | LTRSS

Instance Manager: ", > M (] [Reauisiieninpregress T )

x | JTAG Chain Configuration: IJT.-’-\G ready

(2)

Inztance I Status Incremental Compilation I LE= 421 I Memany: 30720 I 512 Dl k4K 8 I b B
[2] SINGHT r 421 cells 30720 bits 0 blocks B blocks O bl | Hardware: | USE-Blaster [USB-O j 5t
Device: | @1: EP2CS (0x02082000) B =
1 | | _>| >>| SOF Manager: a%a [II] |$ingt.$0f
logg: 20070909 19:57:11 #C click to insett time bar
Type |Alias| Hame 288 320 352 384 416 445 480 512 544 576 508 540 672 704 736 7
o cout | | | | | I | L

& CHTEB
i

[ D&C_oUT \/\/\/\/\/\/\/\/‘\

K3-54 SignalTap | HRARXEZE TGRSR E
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. i
3.5.1 SignalTap II—R&ERATEFAISLH
— - /— .
6. B3)SignalTap | 1T RES S
IT1ELdr IC2 | 2iauE | UL L = Y L o [ [ T YT C= LN LN | LC= 42
|£| SIMGNT Mt running r 471 cell. | Hardware: | USE-Blaster [USE-0] | Setup...
Device: @: EPZCE [Ox020B8 2000 | Scan Cha
1| | ﬂ }>| S0F Manager: ,;:—,, [|ﬂ Isingt.snf [
log: 20070909 20:06:47 #C click to in=sert time bar
Type |Alias| Hame 320 384 445 512 576 B40 704 768
o COUT I I I I I I | |
- CNTED
o
F‘F
- DAC_OUT
T

K 3-55 F|HIn-System Memory Content EditorigiLPM_ROMY £ & 5 SignalTap 11115



3.5 AN E 4] o 47 U4 A 7 ok

3.5.2 #piESignalTapl IRk {ES

trigoer; 200412003 133535 #1 Lock mode: Ié\ Allow all changes j 5ignal
Hode Incremental | Debug Port Data Enable | Trigger Enable | Trigger Levels Clock |I3LI=I I
Type | Alias Hame Route Ourt 14/Auto 14dute (1 |Basic -] Tata.
arta.
L ooUT Bazic
z o ||: |Iz |Iz el rhdeg
- v v I__,
1 K b v At

Kl 3-56 ELFEE Ll K 5




3.5 AN E 4] o 47 U4 A 7 ok

3.5.2 #piESignalTapl IRk {ES

Mode List:

&dvanced Trgger Condition Editar; Level 1

Type | Alias

Hame Besult:

CouT

- OUTY

- Col

ERS,

Object

- W Edze & Lewvel Detector o
:.- Input Objects

=.' Compariszon Operators
[+ Bitwize Operators ll ll

Object haz an incorrect number of inputs.

7_5 Result

E Data

@ Setup

E Advanced Trigger 1
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3.5 AN E 4] o 47 U4 A 7 ok

3.5.2 #piESignalTapl IRk {ES

Poce List: ddvanced Trigger Condition E ditor: Lesel 1
Type | Alias Hame Besult: ENALLCOTI=12
o CouT
o - OUTY
i - CGl | EMA
" EMA, : = logical 0
= comparizon_[ data[n]
a[] —L rezult
: [ cal I:E-\—:l | o —{&& L= Result
Object 1 rezult I
4 t.h_aEh—': datall]
o Edge # Lewel Detector - 12 o
=~ Input Objects 4 EQILALITY LOGICAL AND
----- * Bit Value
----- B Busz Value
----- #* Bus
=l Compariszon Operators
----- ® Less Than
----- W Tece Than ar Eamal Ta ﬂ ﬂ
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3.6 FIFO# # = 4|

FIF
data[..0] o[ ..0]
YT full
rdreq empty
> clock usedw[7..0]
aclr 2 bits x 256 words

Would wou like to register the output to maxmize
performance but use more area?

" Ho (smallest area)

—[Output register option for dewices with fully synchronous EAM

—fWould wou like to dizable any cireuitry protection?

If not required, owerflow and underflow checking can be
disabled to improwve performance.

[T Disable overflow checking. Writing to a full FIFO will

[7 Disable underflow checking. Reading from an empty
FIFO will corrupt contents.

[T Implement FIFO function with logic cells orly, ewen if
the device contains EABs or ESEs
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3.6 FIFO# # = 4|

[l p= 5. 1? us 1|:I.EI-!1 us 15.3|En us EI:I.-!IIE us 25.@ us SD.TIE us 35.E|4 us -!1E|.'EIIE| us QE.DIE us 51.?
Hame e

|
= clock
- aclr
i data I{SA}{SB}(SE}{SD}{SE}{SF}{QD:{M}{%‘:E:{43}{44:{45:{45}{47:{48:{49}(4RK4B}(4E:{4DKQE}(*’:F}{ED}(EI}(EE@
[ rdreq | .
- Wt eq | |
L empty _l I_
L0 g full
i q 0o HESEFERERERDER TR ER IR
i useds EXDIXDE}{DSXM}(DEXDE}.{DT}(DEXDE}{DA}(DB}.{DE}(DB}{DA}{DE:‘.{DE}{DTKDE:‘.{DSXM}{DS}.{DEKDI:‘.{
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3.7 &% X4i 4a sRALTPLL:A A

MegaWizard Plug-In Manager [page 3 of 10]

iz ALTPLL

3.7.1 BEITHATH | versino N e
B TTH

SicanfLock vitchover

ahle to implement the requested PLL

PLL2D
—General
inclkd . cl . . P .
inclkl frequency: 200000 hHz Which device family will you be using? Cuclote || o
areset Operation hiode: Mormal locked
[eo | 1| oo [ om0 ] wihich device speed grade will pou be using? Any (v
Wwihat iz the frequency of the inclockD input? 20,00 MHz =
Coyrclone 11
[ Set up PLL in LYDS mode Daka rate: Mot Available -~ | Mbps
—PLL type

wihich PLL type will pou be using?
3 Fast PLL

1 Enhanced PLL

»: Select the PLL bype automatically

— Operation mode
Haws will the PLL outputs be generated?
s |lse the feedback path inside the PLL

In Source-Synchronous Compensation Mode
In Zero Delay Buffer Mode

With no compensation
¥ Create an 'fhin' input for an external Feedback (External Feedback Made)

‘Which output clock will be compensated For? cl s

| Cancel || « Back || Mext = || Finish |
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3.7 # X4 4a srALTPLL:A A

IR ANHIFEEIR T

3. 7.1

inclko

FLLO

llena

inclkl frequency: 20.000 hiHz
Operation hdade: Hormal

Clk

Ratio

Ph (day

OC (%)

el

Tid

0.00

50.00

Coyczlone 11

Able boimplement the requested PLL

= Dymanmic combiguration

[ Create optional inputs For dynamic reconfiguration

—Optional inputs

#| Create an 'pllena’ inpuk ko selectively enable the PLL ¢

Create an ‘areset’ input to asynchronously reset the PLL

Create an 'pfdena’ input ko selectively enable the phase/freq. deteckar

—Lock oukput
#| Create 'locked' output
[ Enable self-reset an loss of lock,

Hold 'locked' output low For 1048575 cycles after the PLL initializes

fdvanced PLL Parameters
Ilzing theze parameters iz recommended for advanced uzers anly
Create oukput Filefs) using the 'advanced’ PLL parameters

- Configurations with output clock(z] that uze cascade counters are not supparted
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3.7 # X4 4a srALTPLL:A A

3. 7.1

IR ANHIFEEIR T

jruc k0

PLLO

areset

inclk0 frequency: 20000 hiHz
Operation hode: Hormal

Cik [Ratio]Ph g0 13
e0 | 2z | ooo | soo0
et | 52| ooo | 5000
2 |10 | ooo | 5000

Coyclone 11

2 - CorefExternal Qukput Clock,
#ble to implement the requested FLL

#] Lse this clock
Clock Tap Settings

# Enter output clock Frequency:

Enter output clock parameters:

Clock. rultiplication Fackar

Clock division Factor

Clock phase shift

Clock duky cycle (%)

Requested settings

200,00000000 | MHz |

Q.00

a0.00

!H 2[[: <[l

[

<< Copy

deq |

Actual settings

200.000000

10

0,00

50,00
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3.7 # X4 4a srALTPLL:A A

3.7.2 Mk sEIR

glejelels|®|®
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3.7 &% X4i 4a sRALTPLL:A A

i ShiFE IR

3.7.2

inclkO

FLLZ0

inzt2

inclkD frequency: 20.000 MHz
Operation Mode: Mormal

Clk

Ratio |Ph (o)

D (%)

cO

T4 | 0.00

a0.00

R

Cyclone !l

|::III

-—} clock

g counter

g[/..0]
cout

L inst3

136718.752Hz

CLiZk

g counter

> clock

acir

q[5..0]1
cout

st

> inclock

{ address[5..0]

q[7..0]1

S TTTINE

RO =

&3-65 N 1 BIAHPR A HELER
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3.8 4L 4L4& et

3.8.1 fi/k&kigit

SERT R HY

D g
R 2%

HEIFELE
Ta+

——\
T A

clls
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3.8 4L 4L4& et

3.8.1 fi/k&kigit

Ta=T1+Tie

_ EAFE N
— N T o “ D Q.
A S AL RS
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3.8 {44t

3.8. 1

ﬂlh?ﬁéﬁ

T s
F1k
T s
FE ok

=15 FH

Ik S it
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3.8 4L 4L4& et

3.8.2 FiFEaaFEEAK

IR LN
(H 51251

SET

D" Q
DAl A

CLR

&l3-69 A B




3.8 4L 4L4& et

3.8.2 FiFEaaFEEAK

TN

SET

D

DA 4

CLR

Q

(HEEHE]

SET

D

DAl

CLR

Q
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3.9 st EH oM

&a1ﬁﬁ$§&§

Category:
- General Timing Analysis Setlings
- Filez
|dzer Libranes [Curent Project) Specify settings for the Clazzic Timing Analyzer. U ze the Aszzignment E ditor for individual timing
Device agsighments. Mate: These settings affect the Classic Timing Analyzer only. To specify TimeQuest

Timing Analyzer settingz. uze the Timeluest Timing Analpzer [Tools menu).

1+ Timing Analyzsis Settings
Timing &nalyzer Reporting

|- EDA Tool Settings I Delap requirements o —

|- Compilation Process Settings M R AR RN N R &,

iz -

o[ [

- Analysiz & Spnthesiz Seltings Indiw .
WHDL Input 2
Yerilag HOL Input Specify zettings for each clock that is part of the project. Aszign the settings to input clock signals.

Default Parameters
Synthesis Metlist Optimization Existing clock seilings:

'— Fitter Settings - :
T Physical Synthesis Optimizatic - Mame Twpe | Fraw | Dut.. | Period | Offset | Phazes | Nodefs) Mew...

Assembler clk abzol... 130 &0 7692 hz clk — I

- Design Aszsiztant :.

- SignalT ap Il Logic &nalyzer
Logic Analpzer Interface

Hew Clock Settings

- SignalProbe Settings Clock zettings name: IC|k
=- S_imulatu:ur Settingz
; Sirmulation Power Applies to node: ICIk i

[+ PowerPlay Power Analyzer 5etting

— Relationship to ather clock settings

' |ndependert of ather clock settings

RBequired fraw: |'|3E1 !MHZ _'_j Resulting periad:

Duyeyele %) |50
EI3-71 eI FAHRE (ERESCLKAMET130MHZ)
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39 #5484 EH o

3.9.1 FIFARIEE

IR =i cments [Processing] Eools) fiindov] ez Do pow want ba specify an overall default frequency requirement [fax] for all clocks in this

project?
@ Eé’ Dewice. .. (o Heg
] o Fins " Mo, | want to azzign fmax for specific clocks
.;3: .. : i Which other overall default timing requirements would pou like to specify for this project?
='§’ Liming Settings. .. Check. all that apply, and enter the timing requirements:;
IT14408 ';':ﬁ’ EDA Tool Settings. .. [ tzu [setup time]: | |r‘|3 ﬂ
7 Settings. .. Crl#ShiftE L e s =]

|
Timing Wizard. .. " tco [clock to output delay) | s v
|

s v

[ tpd [Fir ta Pin Delay]:

(& Assigoment Editor Ctrl+Shift+h

nclkD freque

K3-72 HTiming Wizard & % & i e 44



39 #5484 EH o

3.9.2 EERFOTER

%a Compilation Report

% Legal Hotice

Timing Analyzer Summary

Tvpe

Required |Actual

%E Flow Summary . | Time | Time
EhEEE Flow Settings 1 Rorst-caze tou —— WA Home 108 n=
EHEE Flow Elapzed Time 2| Worst-caze teo i & Hone 1T.81Z nz
EHE Flow Log 3| Worst-case tpd H/ & Hone 2.124 ns
+ %D Analysis & Synthesis 4| Worst-case th Hf & Hone 3. TZS ns=
+-&h_] Fitter 3| Worst-case Minimum tco Hik Hone 16. 645 n=
+ %D Aocambler i Wor=t-caze Minimam tpd Hf A Hone 2 124 ns
- %ﬁ Timing Analyzer | T| Clock Setup: *altera internal j tagz TCEUTAF' H/& Hone 83.29 MHz [
EHEH summary 5] Clock Setup: 'CLE H/ & Hone 133.35 MHz
%& Settings i Total number of failed paths

%& Clock Settings Summary

%% Clock Setup: “CLE
%% Clock Setup: " altera int

%@ t=n
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3-1. HA A Quartus 134T RE BB A R T HIIE: ABEBRREMA—
HEFSignalTap 1 1R,

3-2. Wkt KISignalTap 1IN SARE i 2

3-3. 2% Quartus l1fJHelp, #4#iHAssignments3EEH
SettingsXHEHERITIEE

(1) #HBEFBHTiming Requirements & QptionsIThfe. FH
1Y all B Y

(2) PHEEFFICompilation ProcessHIThEEfE H 715

(3) #BH Analysis & Synthesis Setting FIZhEef T, UKk
H1¥] Synthesis Netlist OptimizationfZh s s F 7.

(4) PiBAFitter Settings+ H)Design AssistantfSimulatorl)
BE, BB EN TR .

3-4. fEiRAssignments3 B Assignment EditorfThge, 254Ut .




] A

3-5. LPM_ROM. LPM_RAM. LPM_FIFOZ&# I 5FPGAHF AN
EABEEIRA EFHERR?

3-6. &#Quartusl IfHelp (Contents) , F4UiHLPMITH:
altcam. altsyncram. Ipm_fifo. Ipm_shiftregWfffH 5%k, PIK
Hp & SERE XMEE T,

3-7. RHFIQuartusl 1 In-System Memory Content Editor&
AR MRERIT—CPU, WA EEESAILHEFIEHROM
) ?

3-8. R, AHAXASHEEIMATHRKESEHE, BERNAMEBRE R
/b, RA P MEER T, R E AR KRR ?

3-9. MAHKLLE W, T AEHITHFHARTE?




3-1.

3—-2.

PYrY

LK ERIE B INER it

B 22 5 0L

. BRERESEERLIT




3-4. 8fi16HEHISNZT Tt

O O O O O O O O
1IN [T [[TT]T] T [T LTI [T [T
Decoder
I NN

REG32B
LK DIN
LOAD 32
FTCTRL
CLK__ JcLkk RST_CNT CLR pouTt
CNT_EN ENABL COUNTER32B
Fin
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PYrY

3-5. FJFHLPM_ROMi&it3E:% =%

[ 1]3-3]
WIDTH = 8 ;
DEPTH = 256 ;

ADDRESS RADIX = HEX ;

DATA_RADIX = HEX ;
CONTENT BEGIN

00:00 ; 01:00 ; 02:00 ; 03:00 ; 04:00 ; 05:00 ; 06:00 ; O7:00 ; 08:00 ; 09:00;
10:00 ; 11:01 ; 12:02 ; 13:03 ; 14:04 ; 15:05; 16:06 ; 17:07 ; 18:08 ; 19:09;
20:00 ; 21:02 ; 22:04 ; 23:06 ; 24:08 ; 25:10 ; 26:12 ; 27:14 ; 28:16 ; 29:18;
30:00 ; 31:03 ; 32:06 ; 33:09 ; 34:12 ; 35:15 ; 36:18 ; 37:21 ; 38:24 ; 39:27/;
40:00 ; 41:04 ; 42:08 ; 43:12 ; 44:16 ; 45:20 ; 46:24 ; 47:28 ; 48:32 ; 49:36;
50:00 ; 51:05 ; 52:10 ; 53:15 ; 54:20 ; 55:25 ; 56:30 ; 57:35 ; 58:40 ; 59:45;

60:00 ; 61:06 ; 62:12 ;
/70:00 ; 71:07 ; 72:14 ;
80:00 ; 81:08 ; 82:16 ;
90:00 ; 91:09 ; 92:18 ;

63:18 ; 64:24 ; 65:30 ; 66:36 ;
73:21 ; 74:28 ; 7/5:35; 76:42 ;
83:24 ; 84:32 ; 85:40 ; 86:48 ;
O03:27 ; 94:36 ; 95:45 ; 96:54 ;

67:42 ; 68:48 ; 69:54;
77:49 ; 78:56 ; 79:63;
87:56 ; 88:64 ; 89:72;
O97:63 ; 98:72 ; 99:81,;

END ;



3—6

Y F 31

&) 2 TRt iR AR st

HDEIMT ----------------------------------------------
ALE -FII.ITI'-"LIT [ - ALE ade (@78
B e Y e iy br7..e1  sTART oL START ado @ |
IO < L Y e ey oE ool O0E ade @80 -
EOC | NPT Eoc QUTPUT  —— anDa, ade @73
e 2 it e
O<JGT = T
_______________________________________ T
: CHT9B :
. - ADDRESSCE&. . @]
...................... . CLK FuLL :
CLR [ NPT - CLE DOUTLCE. . 0] & : THELOGK @r7..-m
............................... E e
B DATALT. . O]
.............................. HEOT .
__________ WE"u‘CC ADC gdf T
qiteigy e R
OUTRIT T —— FF T e
L M SUTRUT . AR[E.0]
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3-7 LPM_FIFOSELE

fifo3
data[7 0] o[7..0]
WITEY uzed(7 . .0]
d
e | D[7. O]yt Key2 o0
|:||:||:|'f. 'u'“'u'ﬁ _______ HS .
A O I it Q[7..0]---LED 1 2
: 2 x words|
¥ L LK
...................................................................... i Inst U7 Ol LED 3 4
_________________________ C LH:%E’"’ A —— N P [7..0]

K3-76 Ipm_fifolseih 45 H &
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3-7 LPM_FIFOSELE

Mame: vialue: ’IIIIIII.IIIIns EIIIIII.IIIIns SEIIII.IIIIns
=R |
mw= R0 |

1

= CLR 0

sk [0 JUUUULUUUDUDDUOUOUUL
=i Full 0

=g Empty 0
w070 | HO3 | oo p oo f o2 f o3 f o4 f oe b o5 f o7 f o8 f 09
o 0[7.0] | HOO i oo om oy oo )

S U0 | Hos | o0 fo1 Yoz fos Xod ) 05 I0B 07 Xos )
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