ASICentrum
Accelerate your RTL design
with HDL Designer &
DesignChecker
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The Design Process

Verilog / VHDL / C++/ SystemVerilog/ System C?
Block Based Design? State Machine Design?

Design
Concept!

Communications?



Can your processes be improved?

Processes Team Environment Understanding
Effect Design
Existing &

Productivity Partitioning Capture/Checking Legacy

Unify Different
Environments
Staff

Risk Portability Complexity IP

Quality HVLs & HDLs Design Re-Use

HDL Designer Improves Your Engineering Process & Data Management

Data Flows Verification Documentation
Management

Versioning New Methodologies Debugging Reviews

Consistency &

Wi Repeatability

Regression Quality
Simulation &

Archiving Synthesis

Closure/Sign-Off Customer
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Quotes & statements to consider

Major European Chip Manufacture - ASIC Design Manager

“How do you manually interact with IM lines of code and 10,000
related design files? Tools like HDS are critical in our design flow
to access and manage design data”

PHILIPS “..-We have worked with Mentor to customize HDS
to implement our Core ReUse Methodology.”

EETIMES

THE INDUSTRY SQURCE FOR ENGINEERS & TECHNICAL MANAGERS WORLDWIDE

Over a third of all high-end ASIC designers now use FPGAs for prototyping
500,000-plus-gate designs.

¢ FF d ESi n “...Design managers report that at least 50% of their engineering
S et nﬁ..r......rg resource is devoted to managing the push of design data through
the tools in their flows.” — 1/4/05
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Team Design

® Better use of Libraries

=] [Eﬂ my_project_lib ~|E .:'%‘ IJSB_th
- —)- a@ USE_tb =A%) USE_th
_ _ a8 USE_th El- ] USE_thibehaviour
BOttom Up & TOp DOWn A B . ‘Fj |JSE_th[behaion ---EI- DUT : my_projec

Design Styles 1 _:a 3024 13 HOSTWIDEL.

%) m3s002dk -1 RAMBLOCK : my

o ] m3s002dx(1t) w-f TESTER : my_p
o] i3s003d
= E m3z004dx

oS 3s004dk

. p@ 304 ds(rH)
o] mi3s005dx
o] mi3s00Bdx

p."@ r3z006d:
-yl m3s007dx
-] m3s007sm
-] m3s008dx
-] m3s009dx
-] m3s020dx
@ maz021 dw
. N3N hd

Design Units D ezigh Hierarchy

" Text and/or Graphics

" Environment & Flows
Common

" Quality Design Documentation

my_project_lib
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Understand & Manage Design Database

.
m  Import/reference mechanisms - L uaining NI o -
o ) m3snn2ds B A% musbisfc_th 1
4 3] m3s003dx == ] musbfsfc_th[behaviour)
-] mi3s004ds =1 DUT : hraining. musbfsfc
= HDL code parser - ff] mas05d = B musbisicl)
F]een E m3z006dx =0k U1 m3=040dx
+- ] m3:007dx = -] m3s040dx(r)
o . @ m3z007zm =4 U1 : m3s002dx
m  Hierarchy understood - Jf <006 +8 msenand
-] m3s003dx -~ T U2 m3s003dx
. o o =2 m3=020dx 21 m3z003dxH)
— Unit/Hierarchy View - ey
. o o w1 1] m3s30ds b= m3s004dx(rt] Y
— Cross Referencing/Highlight - flboioyy @ U8 a0
. = 3:032d A2 1 2:005d=(H
— Searches Find/Where used ek i i
R ra . rinZe3ddu =] =] midz006dx
— VHDL Configurations e % S -ﬁm U1 - hairing.m3s007
w1 1] m3s036dn b= %] m3s007dx
A @ rn3z040dx =14} U2 : training.m3s007 sm
. . . 3 - @ rushemb b'@ 3007 zm
= Easy design navigation o ff] musbise 2 AR
. +---Eg musbfsfc_cfg b= %] m3s008dx
— Pure Text and/or Graphics o G mushiste_def = U7 mas0%
e musbfsfe_func -] m3s009dx(H)
o . : -] musbfsfe_host =0t U2 m3s030dx
Rendering of Text2Graphics - Ny S e
+ &@ muzbfsfc_th bt =4 U1 : m3s03ds bl
£ ] LIS | &
s  Engineering Logbook L Lrenie |

m  Store relevant Documents/Scripts/Programs within Environment
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Version Management

Yerzion Management

Br®B B E RSB DR

Check In, Check Out, Get, Change Lock,
Label, Synchronize, Status, History, Compare

® Need to keep track of changes

" Back track and/or modify existing design
" Simple interface

"Easy to use and low impact
= 3rd_party version management:

— GNU RCS or CVS

—Microsoft Visual Source Safe™ (VSS)

— Rational (IBM) ClearCase'"

— Synchronicity DesignSync™

— ClioSoft SOS™

|°r_7 — b —_—
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i Design Manager - Project examples

H} Log Window
B oz B o2 e B OB B Ry &

File Edt Yew HDL Tasks Tools Cptons  Window  Help
B-FeéosneX|f|i  dEsn BT R W B BERDEE SRR
BEF-Y-B-iFH-r2@-
Main Design Explarer [ Using viewpaint : Default YWiswpoirt | 2| 4] % | 4]
E=plare Design Unit Design Hierarchy | Design Unit Mame [Li.. |§
T asks = L UART SIS Lait_th| uart_th LIAR
Yiewwpainits FJE addrezs_decode E}"&.B uart_th wart_th LIAR
i e L]m clock_divider Elﬁi: shruct uark_th &R
) -4H] control_operation om0 bester AR
o] cpu_interface =P8 U1 uart_top LaR -
I]E senal_interface EE 1 cpu_interface LLAR |
Ijﬁ status reqgisters U0 control_operation LIAR) ¢
] tester e 12 clock_divider LIAR
iE---.ﬁ.m uart_th ,ﬁ 0.3 addrezz_decode &R
rjm uart_top Elﬂi: 4 zenial_interface AR
L]ﬂ =ik _rey_conkrol -f3 U0 wit_rcy_cantrol
E—Tﬂ 1 ztatuz_registers

=13

YWiiting HOLFileList to d: Atoole/hde2005.2_betasesamples/uarthdsduart_th/struct bd info/HDLFileLizt. bt
HaRT O 4/Toole/HDS 2005, 2_Beta/examplesuart/hdltester/hdlAester_flow vhd

HaRT 0:¢/Toole/HDS2005.2_Betasexamplesuart/hdl/control_operation/hdl/control_operation_fsm.vhd
LaRT 0 4/Toole/HDS 2005, 2_Beta/examples/uart/hdl/cpu_interfaceshdl/cpu_interface_intcons, vhd
HaRT 0:4/Toole/HDS 2005, 2_Betasexamples/uart/hdl/clock_divider/hdl/clock_divider_flow.vhd

HaRT 0:¢/Toole/HDS 2005, 2_Beta/examplez/uart/hdl/address decode/hdl/address_decode thlvhd
HaRT 0:4/Toole/HDS 2005, 2_Betasexamplesuart/hdl/smit_rey_control/hdl/smit_rey_control_fzm.vhd
HaRT 0:4/Toole/HDS 2005, 2_Betasexamples/uart/hdl/ status_registersspec.vhd

HaRT 0:4/Toole/HDS2005.2_Betalexamplesduart/hdl/zenal_intedface/hdl/zenal_interfface_struct vhd
HaRT O 4/Toole/HDS 2005, 2_Beta/examplesduart/hdl/uart_topshdl/uarttopstuct vhd

HaRT 0:4/Toole/HDS 2005, 2_Beta/examples/uart/hdl/uart_thdhdlAuart_th struct vhd

YWiitten HOLFileList to d:/toolz/hd=2005.2_betatexamples/uarthdzAuartthstruct bd. info/HDLFilelist b=t

|
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Downstream Tool/Flow Integration

ModelSim. [cadence|  Synopsys

GMSAIY  [cadencel synopsys
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Place & Route

Focus on system rather than process issues!
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Xilinx & Altera CPU Integration
57 XILINX' s

DESTEN SOLUTION 5 Hy Tasks

= Supports Xilinx MicroBlaze & PowerPC B0 Genente

Bt D 0 AN Alera MegaWizan:I

CPU’s with Xilinx EDK Platform Studio T —

w
Abarn v e bUE B 2 "
.

= Supports Altera CPU with SOPC Builder Eﬂfﬁﬂ?g;‘tﬁ’ﬂ[m e
o o N— ?, CPU|
= ModelSim simulation view 77" Tt sh
in HDL Designer browser 223 8 % 2 o @ F- "'““"-“*f

Iibera SORC Btk 410

Higimict o ptibied b0 2k S Coarpetraiesn A8 B grle Rwsssil
Ay : _cri_ leasng Camjermatd,
= Synthesis view for oo | Y ————
Dol agaey BN I s | = =y =y =ufls =
Precision Synthesis & oA - ===r=
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LeonardoSpectrum
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Automated Design Documentation

s Make design communications easier for all
— Design Comprehension
— Design review
Multi-site design shari (=) L
— Multi-site design sharing )
— Lifecycle maintenance

f -..;‘.-r:.l:-"' |.-.-:-. ;';:“._.;u_.. |
= HDL Designer helps UL W |
— Renders graphics | o e
m Block diagrams TS G o I
. 'h.\- - . .
) al

m State machine charts e (e | 2

— Dynamic HTML Export

ot -
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HDL Designer provides a complete Design, Data
& Process Management Environment

Montor Graphice Procision RTL Syrtlssis
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% HDL Designer - DesignChecker

m Check for issues as the code is written!

— Identifies coding/design bugs earlier
— Checking at the end of a project is too late!

s Result Better Quality code at the time of creation

-
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Where Does Static Design Checker Fit?

Violation

Identification

Eintling
piieblémps
lfethrces
ihereases
beenber of
nendeons
'@rations

®




Detect with Static Design Checking

Checks that:

m Validates Code Standalone or Hierarchically
m NO translation to a gate-level netlist
m NO synthesis, simulation, DFT, or formal engines

F 15 — ol p— .|
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What Types of Checks can be Performed?

m Instances

= Allow
1
= Assignments = Labels
m Clocks & Resets = Naming
m Order

m Conditions

Partitioni
m Configurations = Fartiioning

P
= Declarations = Fragmas

. ) m Race Conditions
m Directives

= Format m Ranges
m FSM m Registers
m Gates m Sensitivity

= Subprograms

= VITAL

= HDL Syntax & Semantics

o ey
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Built-In Rulesets
Supports out-of-the-box use

Built using base rules

" Reuse Methodology Manual- 34 Edition
" Essentials — default, core checks

" Altera

" Xilinx

" Quality IP scoring matrix VSI Alliance (soon)

-
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" Quality IP scoring matrix . VirtualComponentName
from VSI Alliance ::chammmp“w n..ig,.tuulull.i:::lu?:;
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a Summary Repart
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u If the Score is lOW, add rj IFHAME “rualComponert Mams
1 .f. t t. t e %E:’;Ir:-ﬂlﬂ' II'IIM:I-: ol arE & va bt ""'":-;::::3;:' nllll:'|I
signiiicant time to your " SlAEE

Time,, . variable  EE— S
*'. Winpal g Liagaipn el

[ ] H

T Fankedded Sofwiae; Dociss isation Sl
M Amaleg IP: Do comemtation Guality
" aan of Inasauatian
ST Digital Sok P Rassaliily

il Digital VariBcabon |P: Reasabily
i Eanded ol 5 o o) ookl Bry
T Aimabag IP- Roamali

e Tt & WoriBeakas Quality (1P Devedogoss’ Wl

WWWw.vsi.org

u
= == S == =] = ;IFE

i m Ol 1]
T Digital ol P Desiga il 1]
. Diglnal W m [P Ihﬂ |'|:|ull 1]
] il vl F T ] -
o amnw"t-:ua!i::ﬂp "I:l-.'p-t-al uEdiBeanon [P Eoffware B J orang 0 [ Je |

o -

Solutions Expo 2005 - Mentor Graplﬁés


http://www.vsi.org
http://www.vsi.org

QIP Scoring J:\

" Score X weight for each rule
" Rule pass is counted, rule fail is uncounted
" Percentage of total is the final score

Design score total

QIP Score = - X 100
Total available score

S
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Faldreir
i o e

=+ -2 Loe= Dl
= Hi_Evioiee ol s
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‘P — How it Works

ko= IM_Mediep . )
E"" s (= Settings —
= -[E Tuerin Analyziz ran from auto-determined Dezsign Root.
L) Hodes. s
277 N Library: werilog [auto)
Ll S .
= 2y e Prirmary: bad_rezet [auto)
s LF Secondany: bad_reset [auta)
o ] momoo ] ImEraac
T wwadig b azter Clocks ik
EE mvcam| Wsylacer
0 T e A Gl haster Resets
:T- LY Quality Score: 95%0
STy Rating: Excellent
= S Jeng oLl
:‘:' A TR Ry Halameboas of Conriqurcd Hube @ My Shenena
w2 =mbsdosd Horr g T gk Ways
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" Built-in QIP ruleset & policy

" Score & weight parameter for any rule
" Score & rating text in Summary

" Export report

" Considering bi-directional Excel feature

Menior.
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Top 5 Design Mistakes

Clock domain crossing

Unsafe state machines

Combinational feedback -

Unused or multiply-driven signals £2%s

Incorrect sensitivity lists

Menior. e

~“Graphics’ .



Incorrect Sensitivity Lists

Typical Causes:

s  Edited code, but forgot sensitivity list
s Extra signals in the sensitivity list, just to be safe

Main Effects:

m  Can infer unintended latches

m Incorrect functional behavior

m RTL & Netlist simulation mismatches
m Extra signals slow simulation

e

IR “"
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Unused or Multiply-Driven Signals

Typical Causes:

m  Miss-spelling or connected wrong signal in an assignment
s  Extra component port defined that is not needed
m  Forgot to connect a port

Main Effect:

s Unknown (X) values in simulation
m  Place & route errors
m  Unintended behavior

Menior. " —
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Combinational Feedback

Typical Causes:

= No assignment inside a process sensitive to a
clock

m  Assignment is incorrect thus forming an
unintended loop

Main Effect:

m Static timing analysis difficult or impossibl
s Probably causes a functional bug

——

o




Unsafe State Machines

Typical Causes:
s  Incomplete specification

No default case TR s fusmm s

. Ll-w | |
I_... . ‘}-_'_‘_‘.I"-. . »
= No recovery state IR '_'_T:-:\
T B .-:;‘H.*_'_“f "'--.__..-_-.____.-"Eﬁz:_..:';
|

Unreachable state S X

' 5
IE% 1 ||'|'l:l\.'l1 JTule OO0 amces "1

4 diane, I,

° oo — f"‘x .-.....__ l:-l-' . -1 -
Main Effect: JLE}‘ | /H{\]

m  Unrecoverable state

= Menbt 25 [ o =y =
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Clock Domain Crossing 1.

Typical Issues:

m  Metastability neither a 1 or 0 is at the input & the wrong
value is placed on the output

= Not typically detected by simulation

Main Effect:
Design creates incorrect logic at some point in time
e B H
Clock Domain A ' Clock Domain B ¢ ]
e N
In1 oye.
Metastability

Out1 Q

clock?2

Add one or more syncronizers

Menlor.«. " —
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Demo

Design Import/Reference/SendTo
Hierarchy
Cross Reference, Where Used, Search, Unbound
Render Graphics — Documentation
VHDL Configurations — Generation Application
Version Management

Design Checking — As you write!
Properties/SideData
Flow customerisation — API, Simulation, Synthesis
Advanced Verification Techniques

o ot ——
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Learning More

HDL Designer & DesignAnalyst
information is available at:

-
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