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Getting Started With Chip Editor

m  What is the Chip Editor?

— A Graphical Interface for Viewing Detailed Information
About the Target Design & the Target Architecture

— Designs Can Be Modified Without Performing a
Recompilation!

More Detail Than the Quartus Il Floorplan Editor !
= : Sl

o || ° =t |
o o

LOnOOfOO0Or
UOOOOpOO00

| mmESSssss=

—

Quartus Il v2.2 Floorplan Editor Quartus Il v3.0 Chip Editor

)a4SOPC
WORLD © 2004 Altera Corporation AIEI-EA

2004



Getting Started with Chip Editor

® Why Would My Customer Use the Chip Editor?

— Quick Turn-around-Time

e Corrects Design Flaws
e Last Minute ECO
e Tweak Timing Assignments

m What Type of Customer Should use the Chip Editor?

— A Customer Who Has to Perform a Minor Change to Their
Design
— Only Advanced Customers

e Detailed Knowledge of the Target Architecture
e Detailed Knowledge of the Design Being Implemented

SOPC
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General Flow with Chip Editor

Design Entry
Synthesis
P&R

Simulation

Design
Correct?

Analyze

Functionality

ECO
Request

pa{SOPC
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Customer Flow with Chip Editor

Case 1: Incorrect Functionality

m Use the Chip Editor to
Modify Device Resources

Modify Failing

ATOM

to Correct Functionality

Re-Configure
FPGA

Success

rAa4SOPC
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Customer Flow With Chip Editor

Case 2: Timing Analysis
m Trace Critical Path with the

Chip

Made

Editor to Determine
where Improvements can be

Slack Actual fmaz [period) Source Name Destination Name |Source Clock Name |Destinal
il 027 n:  |106.73MHz [ period = 9.369 nz | tapz:instxn[0]~regl scciinstIesul11] clk clk
2 O182ne  |107.85MHz [ period =9.272 nz | state_m:ingt] [filker=10 acccinst3esul[11] clk clk
3 0177 ne | 107.91 MHz [ period = 9.267 nz | taps:instxn0] regl acciinst3esul[10] clk clk
4 0177 ne  |107.91 MHz [ period = 9.267 ns | taps:instln[0]™regl sccinstIesul]3] clk clk
5 0177 ne  |107.91 MHz [ period = 9.267 ns | taps:instln[0]~regl scciingt3esul[E] clk clk
5 O177F ne  |107.91 MHz [ period = 9.267 nz | tapz:instlan[0]™real scciinst3esul[?] clk clk
5 0177 ne  |107.91 MHz [ period = 3.267 nz | taps:instxn0] regl acciinst3esul(E] clk clk
g 0.080ns  |109.05MHz [period =9.170ns ) state_meinstd [filker=10 scciinstesul[10] clk clk
g 0.0280n:  |109.05MHz [period =9.170ns | state_meinst] [filker=10 sccingt3esul]9] clk clk
10 | 00800 |[109.05MHz [ period=9170ns ] state_rminzt filker~10 accinzt e8] clk clk
11 | -0.080ns  |109.05 kHz | period =9.170ng | state_mcinstl [filker=10 acciinst3esul[?] clk clk
12 | 0.020ns  |109.05 MHz [ period =9.170ns | state_meinst] [filker=10 acciinst3esul[E] clk clk
13 | 0101 ne |111.25MHz [ period =8.989ns ) state_m:inst] [filker~12 scciingt3esul[11] clk clk
14 | 0116 nz 11143 MHz [ period = 85974 nz ) taps:instin[0]~regl acciinzt3result[5] clk clk

p
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Timing Analysis
Failure

Adjust Timing
Settings

Re-Configure

FPGA

Success

/AVOTS RYAN,




Customer Flow With Chip Editor

Case 3. ECO Requests

m Use the Chip Editor to
Modify Properties of ECO Request

Design to Implement ECO

Adjust Properties

Re-Configure
FPGA

ECO
Request

raq4 SOPC
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Launching Chip Editor

1. Compilation Hierarchy

Entity
=4 Compilation Hisrarchies

Settings...
Compiler Settings Wizard. ..
Simulator Settings Wizard. ..

Assignment Editor

Locate in Timing Closure Floorplan
Locate in Last Compilation Floorplan

e ——

Create New LogicLock Region
Export LogicLock Regions...

Print
Properties

v Enable Doddng
Restrict to Main Window
Close

2. Floorplan Editor

ra{SOPC
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CUE Chrl+H5
Copy Cirl4+C
Paste (i g
[elete e
Show Details

Hide Details

Zoom

Lacate in Timing Closure Floorplan
Locate im Last Compilation Floorplan
Locate in Resource Property Editor

Lacate in Design Fle

Assignment Editor Ctrl+5hift+A
[emote Assigrments, .,

Properties

© 2004 Altera Corporation



Launching Chip Editor

3. Compilation Report

_@a Compilation Report Control Signals
- &E3E Leoal Notice Nome

3R Flow Summary
BB Flow Settings
<] Analysis & Synthesis
<] Fitter

&S] Assembler
&3] Timing Analyzer

4. Design Source Code

ra{SOPC

WORLD

Copy Cirl+C
Select All Ctri+a o
Assignment Editor Cirl+Shift+A i

Loca Timing Closure Floorplan
Locate in Last Compilation Floorplan
Save Current Report Section As...

as=sign AB = dataa & datab:; Jf/top AND

as=sign CD = datac & datad; /f/bottom AND

agsign or out = AB | CD: // or output

assign data out = m: ffinvert for final result
Undo Insert Text Ctrl+Z

endmodule Redo g

S5 end of Verilog o
Cut Crl+X
Copy Ctrl+C
Paste Cirl+v
Delete Del
Assignment Editor Ctrl+5hift+a

Locate in Timing Closure Floorplan
Locate in Last Compilation Floorplan

2004 © 2004 Altera Corporation AE'EE‘A ®



Chip Editor Floorplan

m Can be used to View Detalls of the Device
Resources In an Altera FPGA
— Device Routing Channels

— Routing Paths Between Device Resources
e Internal Routing Channels Within LABs

m Hierarchical Abstraction Level Used to View
Device Resources
— Higher Zoom-Level - Less Detall

m Launch the Resource Property Editor
— Option in the Right-Mouse Click Menu
)3 {SOPC
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Chip Editor Views

m High Level View Is Similar
to the Timing Closure
Floorplan View: .

— Used Device Resources are |
Shown in Yellow

— Tooltips Available for all -
Device Resources Except
Routing Channels

m Second Level Reveals

Routing Channels in More III

Detall

— Tooltips Available for All

Routing Channels
)a4{SOPC
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Chip Editor Views

m Subsequent Zoom Levels

Provide More Detalils
— Routing Channels in and
out of Device Resources i’=
Are Shown I
!?
LS
[
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Chip Editor Views

m Bottom-Level View ’ °
Reveals Internal Routing
Channels in and out of
LABsS

— LEs Are Shown as They
Are in Silicon LE 5

LAB LEO

M4K

© 2004 Altera Corporation AE'EE‘A @




Example: From TAN Report

m From Timing Analysis Report

— Traces Exact Path Between Source and Destination
Registers

— The Interconnect Delay & Total Delay Are Shown
When the Show Delay #

Option is Used

Select all CErl4-a

List Paths

Locate in Last Compilation Floorplan
Sawve Currenk Report Section As...

. ‘ WORLD © 2004 Altera Corporation AIEIEA ®



Example: From TAN Report (cont’'d)

[ ] [ ] [ ]
[ ] [ ] [ ]
| — = [ ]
[ ] [ ] [ ]
[ ] ] [ ]
- — -
[ ] [ ] [ ]
[ ] ] = |
[ ] [ ] [ ]
[ ] [ ] [ ]
[ ] [ ] [ ]

SRR o - | ongest reg ster to register Czlay iz 1.6 4 1

LLRX Infoc 10+ IC[0UCK 0.000 ns) =§.000 ks Loc. = LC_2 v1_M2: REG Maode = ‘inst1’
LR Infor 20+ [T L (0,087 nz)] = REE2 ns: Loc. = LC_*3_v1_N2: COME Mode = ‘inst11'
Hl Info: 3 + 10 (Hm LL[DO.090 n=]l = WE44d iz Lo, = LC =5 Y1 _ME; REG Mode = 'inst?

Ll Info; Total e 1177 nz -
,_.Ll,..J' Info: Total |l:t delay = 1. 467 1

)a4SOPC
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Agenda

m The Resource Property Editor
— LE Editor
— 1/O Editor
— PLL Editor

1
2.
3.
A
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Logic Element Editor

m Allows Changes to be Made to the Properties of an LE

IRl 171 1
g i ¥ U
o [ ]
o i | R p R D s O
- i __:— B
— oL =
o R A I :
IE

Locate LE in Chip Editor
Floorplan

Select Locate in Resource

Property Editor
)AaYSOPC
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LE Modes of Operations

m Operation Mode = {Arithmetic, Normal}

— In Normal Mode the LUT is a Function of DATAA, DATAB,
DATAC, & DATAD

Fropertiez/fModes Yalues —LUT equatian

~Camy LUT Mask kA2, :
Operation Mode Normal | Lamy equation: |Ns'f—‘«
Synchronous kMode Qff
Reqizster Cazcade Mode|  Off

Set eguation |

— In Arithmetic Mode the LUT is a Function of DATAA, DATAB &
CARRY IN

e DATAD is not Connected

{SOPC

WORLD
2004

Properties/Modesz Yalues —LUT equation
“Carmy LUT Mask 010 .
Operation Mode Arithmetic Carry equation: I!ﬂ &R &IC
Synchronous Mode Orf
Regizter Cazcade Maode Orf

Setequatian |

© 2004 Altera Corporation




Legal Changes to an LE

1. LUT Equation
— Can Only Use Inputs That Are Currently Utilized by the LE

Example
i and? T e A&B&C&D
e | R —’-mput
== — LUT

LUT equation
‘ Sum equation: I,.-j.. HEHCHD
ﬁut AHBHCHED -Aitual Implementation et
LUT and3

SOPC
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Legal Changes to an LE

2. Feedback Path in the LE

— DATAC Can No Longer Be Utilized if the Feedback Path is
Enabled

pa{SOPC

WORLD
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Input
LUT

— LUT
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Legal Changes to an LE

3. Signal Inversion

— Only ALOAD, ACLEAR, CLOCK, ENABLE are
Invertible

ALOAD ALOAD
CLOCK ' ACLEAR CLOCK ' ACLEAR

— 4-|nput - eg 10 m—
— . PLuT |
— ENABLE

D

)a4SOPC
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lllegal Changes to an LE

1. LUT Rotation

— LUT Inputs Cannot be Swapped
— Unused Inputs Cannot be Added to the LUT Equation

LUT

2. Enable the LE Reqgister
— Unused Register Can Not Be Enabled

SOPC
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lllegal Changes to an LE

3. Manual Routing

— Unused Routes Out of the LE Can Not Be Enabled
e COMBOUT, CARRY OUT, CASCADE OUT

CARRY i *CASCADE
ouT ouT

4. Disable the Feedback Path in an LE

— If the Feedback Path is Enabled with the Chip Editor,

Re-fit the Design to Wipe out Change

ra4SOPC =
WORLD © 2004 Altera Corporation AE-EE{A @
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Caveats of the LUT Equation

m The Logic That Was Implemented May Have
Been Optimized and Absorbed into an LE

B R R P datal

ffff”f555555?5555555555@@@;;@@@g;;;;;Q_uartusP&R datad Anput |A&(C#B&D)#A&B&D
o t_[ dataz=—C LUT
T e R data3=—D

Only use the LUT Equation if ....
1. You are Very Familiar with the Design

2. You Understand the Optimization that Quartus Il
Performed

SOPC
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/O Editor

= Allows I/O Properties to Be Modified

Output Enable
Path
- L. I/O Pad
Output Path | . . | ‘ 2 E—D—'m" Input Path

1. Locate I/O in Chip Editor

2. Select Locate in Resource

Property Editor

)a(SOPC _
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Legal Changes — I/O Timing

m |nput Delay Options
1. Input Pin to Logic Array O
2. Input Pin to Input Register Delay
3. Input Pin to Logic Array 1
4. Input Clock Enable Delay

From Pin —o—’dd% %
—

? <
o =

ela
Wy - - From Clock
del% / >
del%

} { SOPC From Enable _
134 WoRLo NTERAY

2004



Legal Changes — I/O Timing (cont’d)

= Output Delay Options
1.Output Pin Delay
2.Logic Array to Output Register Delay
3. Output Clock Enable Delay

From Output

Enable S = (delay—
To Pin dew
UT —
_I del_y
del_ﬁ
From Clock
Enable
) a4 SOPC
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Legal Changes — I/O Timing (cont’d)

m Output Enable Delay Options
1.Output Enable to Register TCO Delay
2.0utput TZX Delay
3. Output Enable Clock Enable Delay

/ 'OE : ﬁ%

delaydy ) From Clock
A'OEJ‘ Enable
(o] @
QI%
To Pin d From Output Path
\I P

)ya4SOPC
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Other Legal Changes — I/O Editor

m Signal Inversion

% I <_1 DATA IN1
I <1 DATA IN2
Output Pin _.

% : ol
I <]

Output Pin _.
<

SOPC
WORLD © 2004 Altera Corporation AIEI-EA ®
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Other Legal Changes — I/O Editor

m Reset/Clear Options for Sync/Async Signals

Yes Yes
Yes Yes

m Power Up Options
— High or Low for All Registers in the I/O

)a4SOPC
WORLD © 2004 Altera Corporation AIEI-EA
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lllegal Changes with the 1/O Editor

m Adjusting the Current Strength That is Not
Supported By the I/O Standard

/O Standard Legal Setting

CRC\VARVAREES 24,16, 12, 8,4

cRAVVARVIeVION] 24,12, 8,4, 2
2.5V 16,12,8,2 LVTTL/LVCMOS

1.8V 12,8, 2 LVTTL/LVCMOS
IR\VARVGV[eN] 3 4 2

m Enabling the Register

— If the Register is Not Used in the LE it Can Not be
Enabled

)a4SOPC
WORLD © 2004 Altera Corporation AIEI-EA
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Agenda

m Introduction to the Chip Editor

m The Resource Property Editor
— LE Editor
— 1/O Editor

m  The Chip Editor Tools

m Chip Editor Applications
1. Design Analysis
2. Design Flaw
3. Timing Verification
4. Last Minute ECO

859@ the PLL Editor
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Chip Editor Toolbar Options

m Many New Options Exist That Allows

.
Easily Navigation within the Chip
Editor :
— Bird’'s Eye View =
— Route Fan-In and Fan-out n
— Detailed Tooltips i

3
EY
B
m Accessible Through the Chip Editor’'s Toolbar
ra4 SOPC
WORLD © 2004 Altera Corporation
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Bird’s Eye View

m Bird’s Eye View
— Provides an Overall View of the Entire Device
— Used to Navigate Through the Chip Editor Floorplan

pnannAnann
TOOONoo000

-| 0 M ’_| 0 M ’_|

)a( SOPC
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Route Fan-QOut

[ ] [ ]
[] [ ]
. mC =
[— [—
[ ] [ ]
[ ] [ ]
=] L]
[] []
[ ] [ ]
D = (- D % _ O

= Show Routing Fan-Out [«
pAaYSOPC
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Route Fan-In

0
DDDDDDDD?DD
0

L

0
[

OO0 D000

= Show Routing Fan-In

)Aa{SOPC
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Tooltips Iin the Chip Editor

m Tooltips in the Chip Editor Provide General Information
Regarding the Selected ATOM

— Device Resource Name,

e.g. LAB, M4K, etc -
' [ ]
— Location ]
— Number of Atoms %
— Number of Oterms e %
— Number of Iterms b %
LAaE (36, 30)
LAR [ ]
Mumber of &toms: 7 LAR af36, 30)
Murnber of Oterms: 7 EE.5
Mumber of lterms: 28 Mumber of &toms: 1
Mumber af Oterms; 1
Mumber of lterms; 4
}‘4 SOPC
H WORLD © 2004 Altera Corporation AE-EE{A ®



Detailed Tooltips

= Detailed Tooltips are Enabled with the ‘ lcon

— Provides the Names of all ATOMS, Oterms, and Iterms
Assigned to the Device Resource

L&B @36, 30)
LE_&
Atorns Azzigned:
B ok T [y _rrss inzt s lprn_mus_componentimus_s3cauto_generatedis_result] B~ Eh
Oterms Azsigned:
w_result] B85
[terms Aszighed:
w_result] B85 DATAMT]

w_result] 5w 85 DATARB[Z]
w_result] Dw™85 DATACII]
w_result] B85 DATAD[]

U]

. ‘ WORLD © 2004 Altera Corporation AIEIEA ®



Change Manager

m A Utility that Reports all Changes Made with the Chip
Editor

— Change Manager (View menu)

| View Project Assignments Processing Tools Window Help
[ [5¢ Project Navigator  Alt+a
&% Node Einder Alt+1

Full Screen Cirl+Alt+5pace

E Tdl Console Alt+2
"B Fitin Window cirl+w ] Messages Alt+3
@)\ Zoom In Cirl+Space  [gd] Message Locations
& zoomout Ctl+shift+Space B3 status

@ Zoom...

m A Number of Operations Can Be Performed Within the
Change Manager
— Restore Old Value
— Export to Tcl
— Locate ATOM in the Resource Property Editor
— Check & Save Netlist

)a4{SOPC
& %&RLD © 2004 Altera Corporation AE“E%A @



The Change Manager (cont’d)

Node Name Name of the Node that was Modified with Chip Editor
Change Type | Old Value of the Modified Node

Current Value | New Value of the Modified Node

Status Current State of the Change Made to the Specified Node

SOPC
WORLD © 2004 Altera Corporation AIEI-EA ®
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ATOM Level Design Rule Checker

m Ensures Changes Made to an ATOM Do Not
Violate Any of the Device and/or Software
Constraints

Example : Modify the LUT Equation to Include Unused Inputs

Propertiez/Modes \alues

LUT Mask CCCC

urn equation:

= Surn LUT Mask CCCC

S Carmy LUT Magk [ A .
Operation Mode Mormal| | | Lamyeguation i

Result : Error: LCELL ATOM is Dependent on Unconnected Input Ports

m ATOM Level Checker Runs Automatically When
the ATOM Level Changes Are Saved

ra4SOPC =
WORLD © 2004 Altera Corporation AE-EE{A @
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Design Rule Checker - Circuit Level

m  Ensures that All Independent Changes to the
ATOM Do Not Result in an lllegal Circuit

m Cases Exist When the ATOM Level DRC
Passes, but the Circuit Level DRC Falls

LA |

Example: Two LEsinaLAB
Invert the SLOAD for One but Not the Other

Result: Error: LAB Has 2 sload Signals, but Only 1
Signal is Sllowed

Cause: SLOAD Signal in a LAB is a Single Wire
pAa4 SOPC
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Post - Chip Editor Options

®  Simulation
— Generate VO/VHO After Changes are Made with

Chip Editor
Tool type: Simulation
Todrane, [ |
™ Bun this tool automatically after compilatior Settings... |
[ Generate netlist for functional simulation only
BSdvanced,.. |

= Allows Gate-Level
Simulation to Be
Performed with New
Changes in a Third-
Party Simulation Tool

)ya4SOPC
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Post - Chip Editor Options (cont’d)

3. Quartus Timing Analysis
— Verify Timing After Changes Are Made with the Chip Editor

4. Quartus Assembler
—  Verify Circuit Behavior on the PCB

SOPC
» ‘ WORLD © 2004 Altera Corporation AE“E%A @
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Xilinx FPGA Editor

@1 xilink FPGA Editor - integrate.ncd == x|
Fle Edit View Tools Window Help

o Advantag es. | DlslEls] 1] Blsl=] EElmEm elaaamee] - R Rk plAl L]

(ol et
add
aga, = [ Companents =l attin
— Capabilities far
ﬁ = clear
. delay
EXC e e d T h O S e I n Hame Site Type ins | Hilite« delete
1 Pi¥R_GND | CLE_RE2C|SLICE 1 @j dic
. . 2 cli a2z |GoLKIoB |1 [recoi Gl
C h E d t 3 clk_buigni |GCLKBUF |GCLK 2 o colo [__edimade
I p I O r 4 intout(® |2 108 1 o colo (&)
5 irtoutr1) D17 o= 1 no colo | vellow | it
. B intout(2) |E17 [35] 1 o coln ‘:?U
— Ab I e to M O d Ify / 7 intout(3) | AT1G 108 1 no colo o
G intoutcd) | AWHG 128 1 no colo toprabe
. B intout(s) |ATIT 108 1 o coln —
C re ate Anyth I n g 10 intout(s) | AUI7 |I0B 1 o colo T
11 intoul(7) |AT1S 0B 1 o coln =0
12 |ntourm [auio 0B 1 o cols rous
- - 13 |intoursy 2wz 0B 1 o cola
Wlth the Ed Itor intou(10) |44 108 1 o cols
irtoutc11) | AVE 128 1 no colo
intout(12) | AL 108 1 o coln
. intout(13) |Av15 108 1 Mo cobo
m Disadvantages:
n
h Name |net_x_5(9)
C a.n g e S Femn  [i41@a2)
Geon  [iA1@44)
Very Little

.
DRC - No errors found. -]
nteraction P Vont a0 Bt cevors or oruinas
comp ‘net_x 5(9)". site "CLE_R58C50.50". twype SLICE
comp "net_x 5(9)". site "CLE_RS8C50.50". twype = SLICE
RC - Ho errors found

Betwee n TAN e o o e o e warnings ﬂ

a n d E d Ito r For Help, prass F1 [eew1D00-4Fg8B0  [Read Write
i start J & @ 4O J v C:\HS\QPSK\QPSKJEMDMI <\ 9 matlab -| |4 iin - Project Mavigator... | & FrGA Editor Help - Micra . | 2 xilins FPGA Editor - in.. J v @‘ @) ||« ®® z46pm

. ‘ WORLD © 2004 Altera Corporation AIEIEA ®
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m  Chip Editor Applications
1. Design Analysis
2. Design Flaw
3. Timing Verification
4. Last Minute ECO

SHS@ the PLL Editor
E?WORLD © 2004 Altera Corporation AIEI-EA ®
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Application: Design Analysis

Problem:
Slack Actual fmax [period] Source Mame Destination Hame | Source Clock Hame | Destinal
1 0278 ne  [106.73 MHz [ penod =9.369 nz | tapz:instf=n[0] " regl accinzt3ezult[17] clk. ik, E
2 0182k [107.85 MHz [ peniod = 9.272 niz | state_mcingtIfilker=10 accinstIrezult[17] clk. clk.
3 0177 ne (10791 MHz [ penod = 9.267 nz | tapzingtn[0]~regl acc:inzt3rezult[10] clk clk
4 0177 ne  [107.91 MHz [ penod = 3.267 nz | tapa:instfan[ 0]~ regd accinzt3eszult[3] lk clk
] 0177 ne [107.91 MHz [ penod = 3.267 niz | tapz:instf=n[0]~regd accinzt3ezult[d)] clk clk
G Q177 ne  [107.91 MHz [ peniod = 9.267 iz | tapz:instl=n[0] " regd accinzt3rezult[ 7] clk. clk.
7 0177 ne (10791 MHz [ penod = 9.267 nz | tapzingtn[0]~regl acc:inzt3rezult[E] clk clk
a 0080 me  [109.05 MHz [ penod = 3170 Rz | state_mcingtTIfilker=10 accinztAresult[10] lk clk
9 0080 Re  [109.05 MHz [ penod =9.170 Rz | gtate_mcingt1Ifilker=10 acc:inzt3eszult[9] clk clk
10 | -0.080ne  [109.05 MHz [ penod = 9170 nz | ghate_rinst1[flter=10 acciinzt3rezult[E] clk. clk
11 | -0.080ne  [109.05 MHz [ penod = 91701z | ghate_minst] [filter=10 acc:inzt3result 7] clk clk.
12 | -0.080ns  |109.05 MHz [ period = 3170 nz | state_mzingtTIfilker=10 accinzt3ezult[E] lk ik
13 | 0101 ne 111.25 MHz [ period = 8.939 nz | gtate_mcingtIfilker=12 acciingt3reszult[11] clk clk
14 | 011Enz  [111.43 MHz [ penod = 8.974 nz | tapzingtln[0]~regl acciinzt3rezult[5] clk. clk

p

How do | Examine the Route in my Critical Path?

What Route Resources did Quartus |l use to
Connect Between the Source and Destination

Nodes?

SOPC
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Design Analysis - Solution

m Right-Mouse Click on Path

— Select Locate in Chip Editor

Slack

0,182 n=

Actual fmax [period]

107.85 MHz [ penod = 8.272 nz |

Source Hame

gtate_m:inzt] Filker=10

177 ns

10791 MHz [ period = 3.267 nz |

tapz:instln[0] ™ regl

0177 ns

107.91 MHz [ peniod = 3.267 nz |

tapzinztlsn[0] " real

D177 ns

107.91 MHz [ period = 3.267 n= |

tapz:instln[0]™regl

0177 ns

107.91 MHz [ peniod = 3.267 rnz |

tapsinatlsn[0]~reqd

D177 ns

107.91 MHz [ penod = 3.267 nz |

tapsinstln[0] ™ regd

-0.080 hs

109.05 MHz [ period = 3170 ns |

state_minst] [filker=10

-0.080 ns

109.05 MHz [ period = 3170 ng

state_m:inzt] [filker~110

Dezstination Hame | Source Clock Hame | Destinal

Copy Zhrl+iC
Select all Chrl+8

List Paths

dssignment Editor Zkr|+3hift+A

Locate in Chip Editar

Locate i iming Closure Floorplan
Locate in Last Compilation Floorplan
Save Current Report Section &As...

L | Dl D | —

0 | -0.080 ns

109.05 MHz [ period =317 0 ns |

ra{SOPC

WORLD

2004

gtate_miinzt] [filker=10

accinzt3rezult[3]

© 2004 Altera Corporation

cll,

clk,




Design Analysis - Solution

= Locate in Chip Editor = Enable Timing Delay &°

1} el =i ik i) = sy
M 1.020 ns] 0,129 ng M
&S . 1} e

— v 0
21
E = ST E =

)44 SOPC
%&R LB © 2004 Altera Corporation AIEI-EA @



Design Analysis - Solution

m Select LE 4 and
Enable the Route
Fan-Out

m The Exact Route is
Displayed with
Timing Values

)a4{SOPC =
WORLD © 2004 Altera Corporation AE-EE{A @
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Application: Design Flaw

Problem:

Design Specification

Verilog Implementation

/f Verilog code for AND-CR-INVERT gate

module test (my inputl, my input2, my input3, my input4, data out):;
input my inputl, my inputl2, my input3, my input4;

output data out;

wire data out;

wire RB, CD, or out;

assign AE = my inputl & my input2; {{top BND

assign CD = my input3 & my input4; //bottom AND

assign or out = AB | CD:; // or output

lassign data out = or out:; //invert for final result |

endmodule
Jf end of Verilog code

Designer did not Invert the Output of the OR Gate !
)a4SOPC

WORLD
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Design Flaw - Solution

1. Locate the “Problem LE”
Method 1
B Use “Design Knowledge” to Determine Where the LE

IS Located
17Problem LE

G—r’frunFﬁTz)—M—ﬁm|—r|—D

Combinatorial Path

B Begin at Input Pin and Use the “Go To Destination
ATOM” Option Until the “Problem LE” is Found

SOPC
m WORLD | © 2(|)04 Altera Corporation AE“E%A @
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Design Flaw — Solution (cont’d)

Method 2

m Highlight the LE in the Source Code and Select Locate
In Chip Editor

as LB = dat & datab; p AND

as CD = dat & datad: m AND

as or out = AB | CD; / P

as daE _out = m: ffinvert £ £ resul
Undo Insert Text Ctrl+Z

endmodule Reda brl Y

: nd of Verilog c
Cut Cirl+X
Copy Cirl+C
Paste Ctrl+v
Delete Del
Assignment Editor Cirl+5hift+a
Locate in Timing Closure Floorplan
Locate in Last Compilation Floorplan

m This Method May Not Work if the Node Name Goes
Through a Significant Change During the Synthesis
Process

ra4SOPC =
WORLD © 2004 Altera Corporation AE-EE{A @
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Design Flaw — Solution (cont’d)

2. Determine the Signals that Drive the Four Inputs to
the LE

m Use the “Go To Source ATOM” Option to
Determine Connectivity

= Provides Mapping of RTL Signals to Signals That
Are Used in the LUT Equation

Example: LE Input | LUT Equation
Signal

my_inputl datad D
my_input2 datab B
my_input3 datac C
my_input4 dataa A

)a4SOPC
%Oodn LB © 2004 Altera Corporation AIEI-EA @



Design Flaw — Solution (cont’d)

3. Modify the LUT Equation in the LE Editor to
Reflect the Changes

— LUT equation
Sum equation: I![[D LB) HC&A)

Carry equation: INM

Set eguation

5. Run the Assembler to Generate a POF file

)a4SOPC
WORLD © 2004 Altera Corporation AIEI-EA @
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Application: Timing Verification

Problem:
Minimim 5ns
'd N\

— |

Design Specification Calls for a Minimum TCO

Quartus Il Timing Analysis Reports the Following TCO Results:

Minimum Slack | Required Min tco | Actual Min tco | Source Name | Destination Name | Source Clock Name
it i g

4523ns inat3 data_out1 clic

Possible Solution:
The Delay Chain Settings can be Enabled with the 1/0O

Property Editor to Increase the Output Delay to the Pin

)a4{SOPC
%&R LB © 2004 Altera Corporation AIEI-EA @



Application: Timing Verification
m  Determine if Adjusting the Delay Chain Settings
Can Help Solve the Problem

Info: Minimum slack time is -77 ps for clock clk between source register
inst3 and destination pin data_outl

+ Shortest register to pin delay is 2.445 ns

1: + IC(0.000 ns) + CELL(0.000 ns) = 0.000 ns; Loc.
|IOC_X44_Y31_N2; REG Node = 'inst3'

2.+ 1C(0.000 ns) + CELL(2.445 ns) = 2.445 ns; Loc.
Pin_D7; PIN Node = 'data_outl'

Total cell delay = 2.445 ns

m  Solve this Problem in Two Ways
1. Move the Register Outside the I/O Element

2. Modify the Delay Chain Settings with the 1/O Property

Editor

)Aa{ SOPC ]
H %&RLD © 2004 Altera Corporation AE-EE{A @



Timing Verification — Solution (cont’d)

m Locate I/O Element in the Chip Editor

= Launch the Resource Property Editor

m  Modify the Existing Delay Chain Setting

SOPC
WORLD © 2004 Altera Corporation AIEI-EA ®
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Timing Verification — Solution (cont’d)

=]

3. Run a Circuit Level DRC

4. Run Quartus Il Timing Analysis to Verify Correct
Behavior

5. ?un the Assembler to Generate a POF file

Anal Fi ED2& Metlist \riker
( |= \%|ﬁ;| 5| | B 22| 'ﬂ'”} 2B | ﬁb|@ﬂ (§|i”;-|e§-§|@|—‘
100 % IES 100
100 %

)a4{SOPC =
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Application — Last Minute ECQO’s

Problem: Design Changes Towards the Back End of

Original Design

the Design Cycle

module test( d, clk, clear, load, up down, gd);

/# Port Declaration

input [7:0] 4d:
input clk;

input clear;
input load:
input up down;
outputc [7:0] agd:
redq [7:0]1 cnt:
a=z=sign gd = cnt;

always B (posedge clk)
begin
I if (l'clear)

b
y 3

Possible Solutions to Resolving ECO:

1. Make Changes to Source Code to Resolve
ECO

2. Use Chip Editor to Perform the ECO

Lo 8 B P = ) LT T

else if (load)

cokt. =id;
else if (up down)
ent. =oonk F o XE . . .
else . Clear Signal is Active Low
EILE. = DIk = H
end
endmodule
)44 SOPC
WORLD © 2004 Altera Corporation @
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ECQO’s - Solution

m Locate the clear Signal in the Floorplan Editor

: =

BANK1 load (Row 10, DIFFIO_RX3p) C— O

BANK1 up_down (Row 0, DIFFIO_RX3n}

4
BANK1 clear (Row /0, DIFFIQ_TX3p)
BANK1 d[2] (Row 10, DIFFIO_TX3n} C— O
il —
GoTor ||

@ C1_safe_ql0] (lpm_counter.cnt_rt_1lal_counter_stratixwysi_counterlsafe_g[0]
4 C1_safe_q[1] (pm_counter.cnt_rt_1lal_counter_stratixwysi_counterlsafe_g[1]
4 C1_safe_q[2] (pm_counter.cnt_r_1lah_counter_stratixwysi_counterlsafe_g[2]
@ C1_safe_q[3] (lpm_counter.cnt_rt_1lah_counter_stratixwysi_countersate_g[3]
< C1_safe_q[4] (lpm_counter.cnt_rt_1lah_counter_stratixwysi_counterlsafe_g[4]
@ C1_safe_afS] (pm_countercnt_il_1lal_counter_strativwysi_ countersate_g[S]
@ C1_safe_alB] (pm_countercnt_il1lal_counter_strativwysi_ countersate_glB]
@ C1_safe_al7] (pm_countercnt_il1lal_counter_strativwysi countersate_gf7]

)
)
)
)
)
I
I
I

m Open the Resource Property Editor for Each of

b

the Signals That is Drive

SOPC

WORLD
2004

Delete

n By the clear Signal

Shew Details
Hide Betails

Zoom

Locate in Timing Closure Floorplan
Locate in Last Gonmpil ation Floorplan

Locate in purce Property Editor
Locate in Chip? Editor
Locate i Desian File




ECQO’s — Solution (cont’d)

3. Invert the Value of the synchronous clear That
Feeds the Register

SOPC
WORLD © 2004 Altera Corporation AIEI-EA ®
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POP Quiz

= Which resource can’t modify in Chip Editor?
1). Logic Element
2). 1/0 Element
3). M4K Memory Block

4). PLL

)ya4SOPC
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Summary

m Use the Chip Editor to Perform Minor Changes
to your Design

— May be Difficult to Use for New Customers

m Use this Feature to Modify Properties of ATOMS
— A Logic Element
~ APLL
— An 1/O

m Use This Feature to Analyze Your Critical Path

m Use This Feature Learn About the Target
Architecture

A4SOPC
w WORLD © 2004 Altera Corporation AIEI-EA ®
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