[LAB 1 CASE STUDY: RTL DESIGN]

Lab 1 Case study: RTL design

1. Change directory tolab 1
Unix% cd ~/ADPLL_LAB_2012_Winter/LAB/Lab_1

2. Let us review design first.
Unix% cd ~/ADPLL_LAB_2012_Winter/LAB/Lab_1/design

3. There is a core module as shown, our goals is to

CLK
HALT
RESET _
DoDCT
X[11:0]
Mode

DCT  Z[11:0]

A. Package core module to a CHIP
B. Use ADPLL IP to provide core clock
i Reference clock input: 100 MHz
ii. ADPLL clock output: 1600 MHz
iii. Core clock: 100 MHz
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[LAB 1 CASE STUDY: RTL DESIGN]

4. ADPLL SPEED_SELECT[9:0] pin configuration
Reference clock: 100 MHz
ADPLL clock: 1600 MHz

If SPEED_SELECT[9] == 1’b0
Then 1600 = 100 * ( 4 * SPEED_SELECT[8:0] + 4)
Get SPEED_SELECT[8:0] = 9'd3

If SPEED_SELECT[9] == 1'b1
Then 1600 = 100 * (4 * SPEED_SELECT[8:0] + 2)
Can’t get the result

Now, we can configure ADPLL IP as shown:
File name | CORE.v
Line 20

BoPLL_TSMC9@_TinnoTek #(9) u_T9@_ADPLL ( .REF_CLK(CLK), .RESET(ADPLL_RESET), .MODE(1'b1), .SCJ_ENABLE(1'b@), .FRACTION_ENABLE(1'b0), .SPEED_SELECT ([TENEEEEEEEN) ,
.FRACTION_SPEED_SELECT(4'b@), .FB_DCO_CLK(), .DCO_CLK(ADPLL_CLK), .CALIBRATION_FINISH(),
LADPLL_LOCK(ADPLL_LOCK), .LEAD_LAG(), .DCO_BETA_CODE(), .DCO_GAMMA_CODE() );
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[LAB 1 CASE STUDY: RTL DESIGN]

5. Core clock is 100MHz, but ADPLL clock output is 1600MHz, therefore, we need
frequency divider.

Because 1600MHz clock frequency too high, so we partition frequency divider
into two parts.

A. First, use binary counter for high speed frequency divider.

File name | div2_clk.v

div2_clk (clk, reset, div2);
clk, reset;

div2;
div2;
@( clk reset)
(!reset)

div2 <= @;

div2 <= ~div2;

- ﬁ

D Q div2

ck—>
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[LAB 1 CASE STUDY: RTL DESIGN]

B. Second, use Jonson counter

File name | div8_clk.v

div8 clk (clk ,reset, divg);
clk, reset;
div8;

dffl, dff2, dff3, divs;

@ ( clk reset)
(Ireset) |
dffl <

dff2

dff3

divg

dffl <
dff2 <
dff3 <
div8 <

]
~
DQdfleQdffZDQdeDQ
div8
DFF DFF DFF DFF
Pl P 1P b
clk

reset

C. Finally, we can get a divide-by-16 frequency divider.
File name CORE.v
Line number | 24 and 25

div2 clk u_div2 (.clk(ADPLL CLK), .reset(ADPLL RESET), .div2(clk div2));
div8 clk u_div8 (.clk(clk div2), .reset(ADPLL_RESET), .div8(clk divis));

I
pd
L . |
P Q P Q b Q ° U dvie
DFF DFF DFF DFF

Dol bl P P

D QI —kdwvz

ADPLL_CLK—>

ADPLL_reset
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[LAB 1 CASE STUDY: RTL DESIGN]

6. To prevent reset problems, we need reset synchronizer.

File name | sync_reset.v

sync_reset (clk, reset_in, reset out);
clk, reset_in;
reset_out;

dffl, dff2, reset out;

@ ( clk reset_in)
(!reset_in)
dffl <= @;
dff2 <= @;
reset out <= 0;

dffl <= 1'bl;
dff2 <= dffl;
reset _out <= dff2;

dffl

b o422 [5 g
DFF DFF DFF

- (> % %

reset_out

reset_in

Because the core function MUST wait the ADPLL ADPLL_LOCK pin active high, we
need an AND gate for core reset function.

File name CORE.v
Line number | 27 and 28

m core_reset = ADPLL LOCK & RESET_; I
sync_reset u_sync_core_reset (.clk(clk_divl6), .reset_in(core_reset), .reset_out(sync_core_reset));
S— S—
D Q D Q D Q sync_core_reset
DFF DFF DFF
Pl bod b
div_clk16
ADPLL_LOCK: [\
RESET —{ __“/ core_reset
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[LAB 1 CASE STUDY: RTL DESIGN]

[Think about it]
Why frequency divider’s reset pin use “ADPLL_reset” instead of
“sync_core_reset”?

7. Some of input/output ports are crossing two clock domains, so we need data
synchronizers.

Port direction | Port name | SRC. Clock | DEST. Clock | Line number
Input X CLK clk_divle 30

Input HALT CLK clk_divie 32

Input DoDCT CLK clk_divle 33

Input Mode CLK clk_divie |34

Output Z clk_divle | CLK 40

cross_sync_data u_cross_sync_X (.clka(CLK), .clkb(clk divl6), .data_in(X), .data_out(sync_X));
cross_sync_bit u_cross_sync HALT (.clka(CLK), .clkb(clk div16), .bit_in(HALT), .bit out(sync_HALT));
cross_sync_bit u_cross_sync_DoDCT (.clka(CLK), .clkb(clk divl6), .bit_in(DoDCT), .bit out(sync_DoDCT));
cross_sync_bit u_cross_sync_Mode (.clka(CLK), .clkb(clk div1e), .bit_in(Mode), .bit_out(sync_Mode));

DCT u_DCT (.CLK(clk div16), .HALT(sync_HALT), .RESET_(sync_core_reset), .DoDCT(sync_DoDCT), .X(sync_X), .Z(nonsync_Z), .M
ode(sync_Mode));

sync_bit u_sync_ADPLL_LOCK (.clk(clk div16), .bit_in(ADPLL_LOCK), .bit out(sync_ADPLL_LOCK));

cross_sync_data u_cross_sync_Z (.clka(clk _div16), .clkb(CLK), .data_in(nonsync_Z), .data_out(Z));
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[LAB 1 CASE STUDY: RTL DESIGN]

Multi/single bit data synchronizer

File name | cross_sync_bit.v

cross_sync_data.v

cross_sync_data (clka, clkb, data in, data out);
inputsize = 12;

clka, clkb;
[inputsize-1 : @] data_in;

[inputsize-1 : @] data out;
[inputsize-1 : @] dffa, dffbl, dffb2, data out;

@ ( clka)
dffa <= data_in;

@ ( clkb)
dffbl <= dffa;
dffb2 <= dffbl;
data_out <= dffb2;

- -

data_in [ Q dffa g Q dffbl 5 Q dffb2 5 Q data_out

DFF DFF DFF DFF

b % % %

clkb

[Think about it]
Why output signal “ADPLL_LOCK” only sync with “divi6_clk” clock?
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[LAB 1 CASE STUDY: RTL DESIGN]

8. Finally, put all designs together.
File name | CORE.v

9. And then running RTL simulation.
Unix% cd ~/ADPLL_LAB_2012_ Winter/LAB/Lab_1/sim_rtl
Unix% ncverilog —f vlog.f

ncsim> run
Time scale of (test.CHIP.u CORE.u T9@ ADPLL) is 1ps / 1fs
tb: ADPLL_RESET == 1'b1 !
[CIC ADPLL] Notice! PLL RESET.
[CIC ADPLL] Notice! Lock.
[CIC ADPLL] Notice! Random mode set to 0.
Use ideal output clock.
[CIC ADPLL] Notice! Start gen. DCO CLK.
SPEED_SELECT[9]: @, SPEED SELECT[8:0]: 3
REF_CLK: 10000000, DCO CLK: 625000
Mul_ Factor: 16, Scale: 1000
tb: Get sync ADPLL LOCK == 1'b1 !
tb: RESET_ == 1'bl !
tb: block 0
tb: block 1
tb: block 2
Simulation complete via $finish(1) at time 26@2 NS + @
./CHIP_ sim.v:77 $finish;
ncsim>» exit
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[LAB 2 CASE STUDY: CDC CHECK] priubRescBsiCRE|

Lab 2 Case study: CDC CHECK

1. Change directory to lab 2
Unix% cd ~/ADPLL_LAB 2012 Winter/LAB/Lab_2

2. Open the SpyGlass in interactive mode
Unix% spyglass

- Atrenta Console - Untitied-1.pr)
Fle Edi Fn Took Help

TR L TR T — e
PO Enter design files, set designe-reat! options, run tesign-anslysis, and debuy desion Tle ssues. #, search & n[Session Log ¥ oo x

el Design Files | | |

e Add Fle(s) . s Import Source(s) . %" Delete Filefs)  More Actions

« HOL Files 2 s HOL Liararies »
Getting Started X

Welcome to Atrenta Console
Console is a flow-based Ul that guides how to use its features in an orderly manner. Settings like the input files and options
are saved in a project file (*prj) . Iyou already have a project file you may open it from the File->Open Project Menu.
Ctherwise, Console is reay to use with a new project file started for you,
-~ | ConsoleFlow

« The first step in the flow and the one currently shown is (e dy  where design HDL is added and

initially analyzed for syntax and structure,

To begin, click onthe 4 "Add File(s).." icon to add HOL files. Directories with pre-compile HOL files and Technology -~

libraries can also be added. After adding design input, review the design read option seftings and perform design »
Read-in to check your design.

Onee satisfied with the design setup move on to the next flow step by clicking on o cetp & R etup & Run

Inthis step, select design goals from a list and be guided to provide design intent information needed for the goal.

After Goal Setup & Run, the final step is to run the analysis and debug the results.

Get ta this step by clicking on

| Do not show this dialog again Close this window

A

¥ Session Log

Technical support: email support@atrenta. com or dial 1-856-ATRENTA. &y

WO mFD: Setting default Language Mode to ‘nixed'

‘ Language Wiode: Misedd
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[LAB 2 CASE STUDY: CDC CHECK]

3. Reading design list

Al Design Files | | |

s Add File(s).. o Import Sourceds).. 7 Delete Fle(s)  More Ag

“ |R Add source files from f.spp file |IESI

Add Design Files |

s Add Filefsd.. @ Import Sourcets).. ¥ Delete Fileis)  Mare Actions +

|I-- Open File x|
Look In: 77 /user/DS0vclhuangTestCase/A0PLL_LAB_2012_Winter/desigl ﬂ
_I Regex
01 Lviegf
«
File Mame : |viogf Open
Type : Source File(*.spp *f " list) ﬂ Cancel |

Add Design Files | Set Fead Optiol

e Add File(s).. o= Import Sour

“«

File Type

@ CHIFY verilog ﬂ

4. Set read options

Un-check “Show Common Option Only”

Add Design Files | Set Read Options | Fur Design Read |

® Show Cormon Options Only [ I Festore Al Defaults

i RTl:uggle to AlliCommon Desigh Related Options
Option Hame
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[LAB 2 CASE STUDY: CDC CHECK]

Setting common options

Language Mode verilog
Top Level Design Unit | CHIP
Others Default
Option Name Jl Value
|l Comimon Options
I Language Mode verilog
|- Top Level Design Unit CHIP

I Stop Design Unités)

I Interpret Pragrads)

|- Enter Macros for Analysis

- Set HOL Paramneter(s) Yalue

I Searches the specified paths for include files Ausr/cad synopsys/synthesis/ou...

I Specify the libravy files in the source design LAdesign/DCT.y Ladesign/DRL...

I Specify the libravy directories containing libraries Ausr/cad synopsys/synthesis/ou...

I Specify library file extensions o

|- Enable System Verilog Processing Mo

- Enable auto-compilation of gateslib into sglib Mo

- Aloye Duplicate Module Names in Verilog Desighs Mo

|- Disable Weriloy 2k Processing Mo

I Other Conmand Line Optionds) —clean

L Options from Configuration File(s) -report 'moresimple’ -inferbl...
I I
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[LAB 2 CASE STUDY: CDC CHECK]

Setting advanced options

I Specify parameter to give the list of suffix strings

I Feports Max Count Size

Enable Handle Memories Yes
Enable Analysis of Instantiated DesignWare Components | Yes
Others Default
Option Name ” Value
|B Advanced Options

|- Enable Save Restore Flow Vs

I Enable Sawe Restore for Builtln Rules Yes

|- Durn Builtln Rules in Preconngpile Flow YVes

I Ignore SpyGlass Builtn Rules Mo

| Dirsciory Falh Condaining fanore Buliiin Fites Asercadatreniai S onGlRssASoY.

I Design Read Synthesis Flavar basze

I Enahble Incremental Mode for &l Goals Mo

|- Logical Working Directory

I Stop Directoryds)

I Upper Threshold for Compiling Memories

I Enable Handle Memories Yes

I- Enable HDL Encryption Mo

I Dizable Encrypted HDL Checks Mo

I Enable Analysis of Instantiated DesignWare Components Yes

I Hierarchical SG0C Modes Morne

I Maxirum Messages Per Fule

|- Cache Directory

|- Exit on Detecting Blackhoxes in the Design Mo

|- Enable RTL Checking of pre-compiled HDL Libraries Mo

 Check IF

I Check DU

I Enakle SDC-1o-SGDC translation Mo

I Specify the mode of the SDC file to be translated to SGDC

I Specify the file to save output of SDC-to-3G0C translation

|- Enable Translation of 10 Delay Mo

I Extract Damain Infa Mo

I Specify the manner in which virtual-tao-real clock mapping to be done Mo

— —
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[LAB 2 CASE STUDY: CDC CHECK]

5. Run Design Read and save project “case.prj”

Aoddl Design Files | Set Read Options | Run Design Read

@ Fun Design Fead I - Synthesize Netlist

A Design Files | Set Read Options | Run Design Read

@ Fiun Design Read | 1 Synthesize Netlist

Click on the 'Run Design Read' button to start the design read.

After design read is completed, review the results and resolve critical design issues.

The results are displayed as a list of messages that can be selg —n
play a - Save Current Project File |

Look In:  (27)fuser/D3D/clhuangTestCase/ADPLL_LAB_2012_Winterfdesigl ﬂ

=

File Hame : |case pri | Save

Type : Project File(* pri) ﬂ Cancel

6. Check “Msg Tree”, make sure everything is fine.

— —
B [ Message Tree ¢ Total: 3, Waived: 03
7

E—£ 7 INFO[3]
—EI CheckCelldefing [1] :Feports if veriog “celldefine module iz present in the current run which is skipped during
rule-chiecking
[H—£ DetectTopDesignbUnits [1] :Identify the top-level design units in user design
—E| Elab3ummary [1] :Generates Elaborated design units Summary data

|
E Feports View: |Msg Tree ﬂ | Group By: | Severity-Class ﬂ (ﬁ.&dvanced Sea.rch.l

|1 Waiver

Results

7. Switch to “Goal Setup & Run”

Go to 'Central Setup’ and setup Bl
—

i setup information (desig
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[LAB 2 CASE STUDY: CDC CHECK]

8. Select goals

Initial_rtl | clock_reset_integrity | clock reset_integrity

Initial_rtl | cdc_verif cdc_verif_base
Initial_rtl | cdc_verif cdc_verif
—
Goal ]| Setup Status " Run Status " Prereq. Goals
B initial_vtl Selected Goal(s):
B- lint
- audit
|é|- clock_reset_integrity Selected Goal{s):
W clock_reset_integrity Setup Fecommenced Mot Fun Vet

- cohstraint

— conztraint_generation
- power

- voltage_domain

— ol _prep

1

- cdec_werif Selected Goal(s):
@ cdc_verif_base Setup Recommended Mot Fiun Vet initial_rtliclock_reset_integritwiclock_reset
w cdc_verif Setup Recommended Mot Fun Vet initial_rtlicde_sweriffode_werif_base

- coe_exhanstive

- dft_readiness

— T _verification
detailed_rtl
ril_handoff
ip_handoff

9. Highlight the goal “clock_reset_integrity” by right-click and then perform “Setup

I"

Goa

- audit
|é|— clock_reset_integrity Selected Goal{s):
|:. clock_reset_integrity Setup Recommended Mot Run et

- constraint . .
Bl " Goal: clock_reset_integrity

| . .

[ - constraint_generation
1

—
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[LAB 2 CASE STUDY: CDC CHECK]

10. Switch function tab to “Setup Goal” and run “Run Setup Wizard”

ral Setun | Setup Goal

ial_rtl/tiock_reset_intesrityfclock_reset_intsgrity’

eclitiview settings directly

Setup the goal for Analysis Run

Either Run Setup Wizard to get step by step guidance on the settings, which the Goal Recommends you to adjust,
or Skip it to directly view/fedit the list of setlings

Fun Setup Wizard Edfit Settings Directly

11. Click “Next” to perform “Setup Preference”.

12. Click “No” to skip advanced setup.

Do you want to perform advanced setup? | No

13. Let Spyglass identify everything.

Do you have any SGDC files? No

Do you want to import constraints from SDC files | No

Identify potential clocks used in the design? Yes

14. Click “Next” to perform “Resolve Blackboxes”

————————————————————————————————————————————— |
wiew: |Blackbox View ﬂ

éz Set sart arder H_E Clear Filters R Canfigure Columng |E wiew walved Blackhoxe: Total Blackboxes: 2 \‘ﬁl

1 ADPLL TSMCOD TUnsynthesized Unsynthesized DU Desigh Unit "ADPLL_TSMCO0_1|Fix Synthesis errors

2 FiF2 5HE4:1E |Unsynthesized |LlnsynthesizedDLl: Design Unit 'RF25HE4:16° (elah|F|>< Synthesis errors I

5. Mo | module |Type |I:ause |Hemedy I
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[LAB 2 CASE STUDY: CDC CHECK]

15. Click “Next” and show clock trees.

Show clock trees and finalize clock definition interactively? | Yes

":l'l.Add clockis ) L:_| Generate SGOC as... I EE Modular Schermatic Incrermental Schematic I
Clock Sources
” Clock ” Domain ﬂ Periodu Edgeﬂ Clock Type” Clock Cones” Mux Selel
[y L LCHIP.CLK Prirnary 1 0
Il CHIFu CORE.ADPLL CLK Elack-Box [ 0

Clock Cones
Clock Cone ﬂ Instance Count“ Source ClDCkS” Mux J
CHIFW COREW DCT.tposemern.Bisted FRF25HE4=16.BistCtrl i0. 543 rilc MO FG 1 a
CHIFu COREW DCT.tposerern.Bisted FRF2S3HE4:16 BistCirl i0.5T MAL iDrtle N4 F2 1 a
CHIFy COREW DCT.tposemern.Bisted KF2SHE4x16 BistCirl i0.544 rilc M4 F7 1 1]
CHIFW COREADPLL CLE F:1 1 1]
CHIFu CORE.clk diva F:4 1 1]
CHIFu CORE.clk divlE F:1773,B:2 1 1]
CHIF.i CLE F:51,B:1 1 1]
e
H “" ”n .
16. Click “Next” to verify clock setup.
Verify clock setup? | Yes
| |
Wiew: |Wsg Tree ﬂ I Group By: |Goal ﬂ
—

—
B 7 Message Tree { Total: 25, Waived: 243
1
BE—{7 Goal = < MaTemplate: :[1]
1
Bl—g INFO:[1]
1
H— DetectTopDesignUnits [1] ldentify the top-level design onits in user desicn.

17. Click “Next” to setup reset signals

Edit and complete reset constraints? | Yes

current _design "CHIP"

##ASYNCHRONOUS RESETS #4

#DEFINITE RESETS:

reset -name "CHIP.ADPLL_RESET" -walue 0
#PROEABLE REZETS:

reset -name "CHIP.u CORE.ADPLL LOCE" -value 0
reset -name "CHIP.RESET " -walue 0
$HSYNCHRONOUS RESETSH#

$DEFINITE REZETS:

reset -syne -name "CHIP.Mode" -wvalue 0

Using PLL in Cell-Based Design / NARL CIC DSD DTS C. L. Huang Lab2-8



[LAB 2 CASE STUDY: CDC CHECK]

Because the signal “CHIP.Mode” and “CHIP.u_CORE.ADPLL_LOCK” act like reset
behavior, Spyglass identifies them. In this case, we can’t need these two signals,
so we comment them by “#”.

current _design "CHIP"

#HASYNCHRONOUS RESETSH##

#DEFINITE REZSETHE:

reset -name "CHIP.ADPLL_RESET" -walue 0
#FROBAELE RESETS:

#reset -name "CHIP.u CORE.ZDPLL_LOCE" -walus 0
reset -name "CHIP.REZET " -value 0
#H#EYNCHRONOUSE RESETSH##

#DEFINITE RESETHE:

$reset -sync -name "CHIP.Mode" -wvalue 0

Click “Next” to save file.

case filesfautoresets.sgdc

Cancel |
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[LAB 2 CASE STUDY: CDC CHECK]

18. Because all of ADPLL data input/output can treat as false paths, except
ADPLL_LOCK signal. But this “ADPLL_LOCK” is asynchronous signal, so we can skip
“Set up Black Boxes in the Data Path” by clicking “Next”.

Select Constraint Ia,asumejaath ﬂ EII # LD
Select BlackBox ADPLL_TSMCI0_Tinnc g
Select Input-Output parts for ADPLL_TSMC90_TinnoTek to create constraints on them. Set Up Black Boxes in the Da
Output Ports
|| Fe_pco_cik| pco_cik| caLieraTION_Finish| AppLL Ls gsgi(;‘nass has identified blackhoxes |
2 || REF_CLK |
g RESED | - Here, you can set:
=
2 | MODE | -the agsume path constraint to sp
ath between input and outplt pins o
SCJ_EMABLE | il Elackbox P pup
= I -
Case_files/cc_hox_connectivity. sgdc gﬂ
=1
¥ BGDC Editor
Edlit File: case_filesicode_bbox_connectivity sgdc
E Save
= Print
% cut
ﬁj Copy
|58, Paste
= Tl
@) Restart @ Bak B Mt
Go t
1
- Incomplete Constraints x|
Do you wish to proceed without creating constraints for :
* assume_path
1 Do not ask me again
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[LAB 2 CASE STUDY: CDC CHECK]

Also, we can skip “signal_in_domain” SGDC setting by clicking “Next”.

¥ Hel
Select Constraint sighal_in_domain ﬂ ﬂll or

[ Acid Fiow %" Delete Fiow

Set up Black Boxes in the Dat

# | Select]l -name " ~omain™ | -signal"'Jl -synchronized
1] & ADPLL_TSMC90_TinnoTek |? Q 7 2
SpyGlass has identified blackboxes in
design.
Here, you can set:
-the signal_in_domain constrain|
specify clock domains for blackbox in
ins
-l T p
casze_files/cdc_bbox_clock sgdc Q_sl]
=

% SGDC Editor

Edit File: case_filesicde_bbox_clock sgdc

@ Save

= Print
o cut

ED Copy
| Faste

=

f@ Heatartl 4@ Back B Nest |

Incomplete Constraints
Do you wish to proceed without creating constraints for :

* signal_in_domain

_| Do not ask me again

o |

19. Click “Yes” to edit 10 domains.
Edit and complete 10 Domains | Yes
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[LAB 2 CASE STUDY: CDC CHECK]

Use “Copy all” to setting input/output “Actual Clock”

Input HALT CHIP.CLK CHIP.CLK

Input DoDCT CHIP.CLK CHIP.CLK

Input X[0:11] CHIP.CLK CHIP.CLK

Input Others NA NA

Output | Z[0:11] CHIP.CLK CHIP.CLK

Output | Sync_ADPLL_LOCK | CHIP.u_CORE.ADPLL_ | CHIP.u_CORE_ADPLL_CL

CLK K

Output | Others NA NA
mput | nferrost clock(s) | _Actual lock | oupt | mfemea cock(s) | Actual dlack
- : e ADPLLLOCK. CHIF s COREADPLL ELK CAlF s -0E AOPLL LK
Kol Pk CHIP LK
= - M

| @ | @ | o | v

I i — ——
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[LAB 2 CASE STUDY: CDC CHECK]
20. Save SGDC file

Copy content in toplevel SGDC file instead of including file link | Check
Others Default

Select SGDC files created in previous steps and pass them to this goal mm.
Also, you can create another toplevel SGDC file to be used later in some other project.

- Select SGDC files from the list helov: — Optional: Create toplevel SGDC file for future reference
= & SGDC Fllefs)..

~ Select an existing toplevel SGDC File from other location

Filename | I :’_7|

B autoresets.sodc

4 Create a new toplevel SGDC File
B cde_setup_clocks.sgdc gl
B auto_case_analysis sgde i Copy content in toplevel SGDC Fle instead of including file link.

I Overwrite existing content in the file.

B Festart @ sk | B Mext

" Gat
0 10 ne;

e —
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[LAB 2 CASE STUDY: CDC CHECK]

21. Click “Next” to perform “Check issues with Setup for Formal Verification”

Check setup now? | Yes

[E] Reparts »

i Al Tagy
5 Delete Tag
% Mocify Tay

g IMsg Tree ﬂ I Group By: IGoaJ ﬂ Cﬁ.&dvanced Search...|
S— S—

B ] Message Tree ¢ Total: 27, Waived: 0) A

E—{"7] ERROR:[4]
—ﬁ Errorsnalyze EEox [2] Reports black boxes in the design with Error severity.
—|‘3| SYMNTH_T0E [1] WAIT statements are not synthesizable.
—|‘3| SYMTH_5255 [1] :This gets flagged for out-of-range for Bit-Select Operations.

E EI|
O | 5|
E—E1 WFo21 ]

E—E1W T Ac_initstate? [1] :Reports initial state of the design
Check Celldefing [1] :Reports if verilog "celldefing module is present in the current run

H—& which iz skipped during rule-checking
Clock_info15 [2] :Generates the PortClockMatri= repart and abstracted maodel fior input
H—& ports

H—L] DetectTopDesignUnits [1] :ldentify the top-level design units in user design.

—ﬁ Elab Surmmary [1] :Generates Elaborated design units Summary data

—ﬁ:[)» Info_Case_snalysis [1] ‘Highlights case-analysis settings

—ﬁ:[}- Propagate_Clocks [2] :Propagates clocks and displays a portion of the clock-tree
—ﬁ:[)» Propagate_FResets [2] :Propagates resets and displays 2 portion of the reset tree
—ﬁ:[}- Reset_info01 [9] :Reports likely asynchronous and synchronous preset and clear signals
—EIE:D" Setup_clock0! [1] :Generates information needed for Clock Setup

Bl

[Think about it]

Why we can ignore all the errors?

22. Click “Next” and finish setup.

[
Wes | Skip |

@ Back | i | v Finish |

Finish Setup and view Summary?'|
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[LAB 2 CASE STUDY: CDC CHECK]

23. Switch function tab back to “Select Goal”

Select Goal | Central Setup | Setup Goal |

@ Fun Selected Goalisy 3179 Select Goalisy:  &ll, Mone i Runin Group Mode

Methodology:  Mew_RTL Guide*are Reference Methodology for New RTL Block developrient

Goal " Setup Status " Run Status " Prereq. Goals
B initial_rtl Selected Goal(s):

- lint

- audlit

|_l‘_|- clock_reset_integrity Selected Goal{s):

}‘

Setup Done Mot Run Yet
[H- constraint
— constraint_generation
- power
- voltage_domain
- coe_prep
El- cdc_verif Selected Goal{s):
B cdc_verif_base Setup Recommended Mot Run Yet initial_rtliclock_reset_integrityiclock _reset
i cdc_verif Setup Recommended Mot Fun et initiad_rtleche _verifiode_verif_base
B —

24, Right-click “Run Selected Goal(s)” to run goals sequentially.

Select Goal | Central Setup | Setup Goal |

@ Run Selected Goalis ) 30179 Click on the check box to select or deselect a goal for multiple run.

Methodology:  hew_RTL i Currently Selected Goal{sy: 3 out of 179

initial_rtliclock_reset_integrityiclock_reset_integrity

SRR G
B initial_rtl
®- lint
- auddit
|%|— clock_reset_integrity Selected Goal{s):
|

SpyGlass: Sequential Mode

Flease note that you have selected multiple goals to run in Sequential Mode.
The run mode can be set to either sequential or group made:
-Geguenitial run mode means that goals will be ronin sequence, each in a separate result directory.

-Group run mode means that goals will be run together in a single result directory.

i Do not show this dialog again
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[LAB 2 CASE STUDY: CDC CHECK]

26. Switch goal to “initial_rtl/clock_reset_intergrity/clock_reset_integrity” and then
check warnings and errors

@ Run Goal:  |initial_rlfclock_reset_integrity/clock_reset_integrity ﬂ

initial_rtliclock_reset_integrity/clock_reset_integrity |
initial_rtlicdc_venficdc_venf_bhase
= Frint linitial_rtlfcdc_verificdc_venf

| 4 Edit |

’l

[ Reports » iew: |Msg Tree g | Grous By: |Goal ﬂ
— — —
B 3 Message Tree | Total: 16, Waived: 03

§.340d Tag —ﬁ Goal = <MoTemplate: :[7]
R§ D T é—f:_j Goal = initial_rtl|clock_reset_integrity |clock_reset_integrity:[4]
- % Modify Tag H—
= - H— INFOI[E ]
— —

27. Switch goal to “initial_rtl/cdc_verif/cdc_verif _base” and then check warnings and

errors
(D Fun Goal: [initial_rtl/cdc_veriticde_veril_base | 4|
initial_rtliclock_reset_integrityfclock_reset_integrity
| % Edit linitial rtifcde_verificde_verf_base
= Print linitial_rtlfcdc_veriffcde venf
_ | Vi
—
E Feports » View: [Msg Tree g I Group By: |Goal ﬂ
— EI — —
=] Meszage Tree { Total: 22, Waived: 0)
5 Al Tag T
E—L] Goal = < MaoTemplates :[7]
i Delete Tag B Gl initial Fiijede waritiode werit base Sl
2 Maclify Tag BH—7 INFO:[15]
_ T
H— Clock_info02 [1] :Prints the clock tree
1 ) . . .
= —ﬁ Clock_infolS [2] :Generates the PortClockMatrix report and abstracted model for input ports
§ _ﬁami} Clock_syncl2 [6] :Repaorts synchranized clack domain crossings
1
& E—Tr Info_Case_Analysis [1] Highlights case-analysis settings
—ﬁ:[)» Fropagate_Clocks [2] :Propagates clocks and displays a portion of the clock-tree
—ﬁ:[}- Fropagate_Fesets [2] :Propagates resets and displays a portion of the reset tree
—ﬁ Reset_info02 [1] :Prints the asynchronous preset and clear tree
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[LAB 2 CASE STUDY: CDC CHECK]

28. Switch goal to “initial_rtl/cdc_verif/cdc_verif” and then check warnings and

errors
Q) Fun Goal: [initial_ri/cdc_verifede_verif | &
initial_rtl/clock_reset_integrity/clock_reset_integrity
| Bt initial rtijede_verficde_venf_base
= Print linitial_rtifcde_veniffcde_verif |
= T ¥
E FReports » Wiew: |Msg Tree ﬂ I Group By: | Goal ﬂ @Mvanced
— — —
Message Tree { Total: 34, Waived: 0
Bk Add Tag = r:—T' ! ¢ !
EH—{"7 Goal = < MoTemplate: :[7]
% Detete Tag BE—F] Goal = initial_rtijeds_verifjede_verit[27]
% Modify Tag El—{ ERAGAT4]
o —ﬁlmi} Ac_ccde0S [2] :Checks all the contral-bus clock domain crossings which do not follow Gray encocing
| A _fifod1 [2] :Checks if there is overflow or underflow in an; i i i i
1 y FIFD of the design, or if the FIFD is partially
£ E—O D
2 a—
H—L INFO:[17]

[Think about it]

Can we waive these errors? If not, how to fix errors?
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[LAB 3 CASE STUDY: SYNTHESIS]

Lab 3 Case study: Synthesis

1. Change directory to lab 3
Unix% cd ~/ADPLL_LAB 2012 Winter/LAB/Lab_3

2. Setting SDC variables
File name CHIP_dc.tcl

Line number | 3~29

name_CLK CLK
name_ADPLL_CLK ADPLL_CLK
period CLK 10

period ADPLL CLK  0.625

=
=

transition CLK
transition ADPLL CLK

=

.00625

uncertainty CLK 1

uncertainty ADPLL CLK 0.0625
uncertainty CLK ADPLL CLK  0.0625
uncertainty ADPLL CLK CLK  0.0625

#I0 delay: 2.5
#Phase shfit: @ |
#litter: 0.625 * 0.1 = 0.0625
#Duty: ©.625 * 9.082 = 0.0125

latency CLK 0
#I0 delay + Phase shift + @
latency ADPLL CLK rise early 2.5
#I0 delay + Phase shift + Jitter
latency ADPLL CLK rise late 2.5625
#I0 delay + Phase shift + @
latency ADPLL CLK fall early 2.5
#I0 delay + Phase shift + Duty
latency ADPLL CLK fall late 2.5125
E—
3. Setting master clocks
File name CHIP_dc.tcl
Line number | 34 and 35
create_clock -period %period CLK -name $name CLK [get_ports CLK]
create_clock -period $period ADPLL_CLK -name $name ADPLL_CLK  [get_pins u_CORE/u_T9@_ADPLL/DCO_CLK]
—
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[LAB 3 CASE STUDY: SYNTHESIS]

4. Setting divide clocks
File name CHIP_dc.tcl
Line number | 38 and 40

#div2_clk.v

create_generated clock -name ADPLL_CLK_DIV2 divide_by 2 source [get_pins u_CORE/u_T90_ADPLL/DCO_CLK] [get_pins u_CORE/u_div2/div2]

#div8_clk.v

create_generated_clock -name ADPLL_CLK_DIVS edges {3 11 19} -edge_shift {3.75 3.75 3.75} -source [get_pins u_CORE/u_div2/div2] [get_pins u_CORE/u_div8/div8)]
[Think about it]

Why “ADPLL_CLK_DIV8” use “edges” and “edge_shift”?

5. Setting clock uncertainty
File name CHIP_dc.tcl
Line number | 49 ~ 52

set_clock_uncertainty
set_clock_uncertainty
set_clock_uncertainty
set_clock_uncertainty

[get_clocks % 3
-from [get clocks $
-from [get_clocks &r

[Think about it]

What is “set_clock_uncertainty —from clka —to clkb] means?

6. Setting clock latency
File name CHIP_dc.tcl
Line number | 54 ~ 58

set_clock latency
set_clock_latency
set_clock_latency
set_clock_latency
set_clock_latency

[get_clocks $name CLK]

-rise  -early [get_clocks %

-rise  -late [get_clocks %nam

-fall -early [get_clocks %nam

-fall -late [get_clocks %name_A
_

[Think about it]

Why we need “rise/fall” and “early/late” options?

7. Setting false path
File name CHIP_dc.tcl

Line number | 76

ﬂ set false path -to [get ports sync ADPLL LOCK] I
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[LAB 3 CASE STUDY: SYNTHESIS]
[Think about it]

Why we can set “sync_ ADPLL_LOCK” to false path?

8. Setting clock transitions
File name CHIP_dc.tcl
Line number | 80 and 81

set_clock _transition -max $transition CLK [get_clocks $name CLK]
set clock transition -max $transition ADPLL CLK [get clocks $name ADPLL CLK]

9. Setting ADPLL IP library
File name .synopsys_dc_.setup
Line number | 7, 10, 11 and 21

set search_path ". ../../designB/syn/adpll lib $search_path”
Bet search_path ". ../../designB/syn/memory lib $search_path"

set target library "slow.db slow hvt.db tpzn9@gv3wc.db ADPLL_TSMC90_TinnoTek WC.db RF2SH64x16 ss ©8.9 125.8 syn.db \
fast.db fast_hvt.db tpzn90gv3bc.db ADPLL_TSMC90_TinnoTek_BC.db RF2SH64x16 ff_1.1_.0_syn.db"

set link_library "* $target_library dw_foundation.sldb"

set symbol_library "generic.sdb tsmc090.sdb tsmc@90hvt.sdb"
set synthetic_library "dw_foundation.sldb™

set_min_lib slow hvt.db -min fast_hvt.db

set_min_lib slow.db -min fast.db

set_min_lib tpzn9@gv3wc.db -min tpzn90gv3ibc.db

set_min_lib ADPLL_TSMC9@_ TinnoTek WC.db -min ADPLL_TSMC9@_TinnoTek BC.db
set_min_lib RF2SH64x16_ff_1.1_.0_syn.db -min RF2SH64x16_ss_0.9_125.0_syn.db

10. Open the design compiler in GUI mode
Unix% dv

File Edit View Select Highlight List Hierarchy Design Attributes Schematic Timing Test Power Window Help
lenalrlaaasanl

Hier.1
Logical Hier |Cells (Hierarchical)

CellName  [RefName  [cellPatn [o]

22@N &

Loading db file '/user/DSD/clhuang/TestCase/ADPLL_LAR 2012_Winter/designB/syn/designkit_lib/tpz | ||
Loading db file */user/DSD/clhuang/TestCase/ADPLL LAB_2012_Winter/designB/syn/adpll_1ib/ADPLL T
Loading db file '/user/DSD/clhuang/TestCase/ADPLL_LAR 2012_Winter/designB/syn/adpll_1ib/ADPLI_T
Loading db ]

Loading db file '/user/DSD/clhuang/TestCase/ADPLL_LAB 2012_Winter/designB/syn/memory_lib/RF2SHE
de_shell> gui_start

design vision>

4 |
Log | History Options: >|
design_vision> ||

file '/user/DSD/clhuang/TestCase/ADPLL LAB_2012_Winter/designB/syn/memory_1lib/RF2SHE

I;I

[}
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[LAB 3 CASE STUDY: SYNTHESIS]

11. Reading design
File => Read... => chip_syn.ddc

Fle Edit View Select Highlight List

E... N

Remowve All Designs

Analyze...

File name: I"chip_syn.ddc"

File type: I Database Files ( *.ddc *.ddc.gz *.db *.db.gz *.gdtj Cancel |

Format: | Auto j SYTIOPSYS'

= = »|[| g »|[[cHP =& »
—
2 Cells (Hierarchical) |
@ CellName  [RefName  [cellPath [o
@ Tru_CORE_... cross_sync_... u_CORE_u_c...u.

~Tru.. [Du_CORE_... sync_bit_test.. u_CORE_u_s...
#-Tru.. [Du_CORE_  DCT test 1  u_CORE_u_

~Dru... [Du_CORE_... cross_sync_... u_CORE_u_c...
~Lru.. JDu_CORE_... cross_sync_... u_CORE_u_c...

u
u
u
u
... cross_sync_... u_CORE_u_c... u.
u
u
u
u

Du. Jru_CORE_... cross_sync_... u_CORE_u_c...
~Tru... [IDu_CORE_.. sync_reset t.. u_CORE_u_s

~Tru... [Dru_CORE_... div8_clk_test_1u_CORE_u_d...
- [Dru_CORE_... div2_clk_test_1u_CORE_u_d...

Loading link library ‘'gtech'
Reading ddc file '/user/DSD/clhuang/TestCase/ADPLL_LAE 2012_Winter/LAB/Lab7/chip_syn.ddc'.
Information: Checking out the license 'DesignWare'. (SEC-104)

Loaded 31 designs.
Current design is 'CHIP'.

design vision>
Current design is 'CHIP'. -
1 3

Log | History Options - |

design_vision=> || read_dde chip_syn.dde

|F\;dy |De5ign CHIP
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[LAB 3 CASE STUDY: SYNTHESIS]

13. Close design compiler and open the synthesized Verilog netlist.

File name | chip_syn.v

Because the post-synthesis simulation use pseudo-random jitter mode, we need
to add a parameter in Verilog netlist file.
Line number | 7666

ADPLL_TSMC90_TinnoTek #(1) u_T90_ADPLL ( .SPEED_SELECT({1'b@, 1'b@, 1'bo, 1'b0O,
1'b0, 1'b0, 1'b0, 1't 1'b1, 1'b1}), .FRACTION SPEED SELECT({1'b0,
1'bd, 1'bB, 1'b0}), .DCO_BETA CODE({SYNOPSYS UNCONNECTED 1,
SYNOPSYS_UNCONNECTED_2, SYNOPSYS_UNCONNECTED_3, SYNOPSYS_UNCONNECTED_4)), .DCO_GAMMA_CODE ({SYNOPSYS_UNCONNECTED_5, SYNOPSYS_UNCONNECTED_6,
SYNOPSYS_UNCONNECTED_7, SYNOPSYS_UNCONNECTED_8, SYNOPSYS_UNCONNECTED_9,
SYNOPSYS_UNCONNECTED_10, SYNOPSYS_UNCONNECTED_11}), .REF_CLK(CLK),
+RESET(ADPLL_RESET), .MODE(1'b1), .SCJ_ENABLE(1'b@), .FRACTION_ENABLE(
1'b0), .DCO_CLK(ADPLL_CLK), .ADPLL_LOCK(ADPLL_LOCK) )
— —

[Think about it]
Open the VCD waveform file, can you tell difference between ideal jitter mode
and pseudo-random jitter mode?
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

Lab 4A Case study: Layout (SOC Encounter)

1. Change directory to lab 4A
Unix% cd ~/ADPLL_LAB 2012 Winter/LAB/Lab_4A

2. Open the SOC Encounter

Unix% encounter

3. Import Design by loading configure file

Configure file name | CHIP.conf

[=m"SoC Encounter(TM) RTL-

Design  Edit Synthesis  Partition

Import Design...

Load Import Configuration

Directory:  fuser/DSD/clhuang/TestCase/ADPLL_LAB_2012_Winter/designB/layout_socesun -| |

"E| CHIPcont

i
File name: |CHIP.conf Dpen |

Files of type:  Input config files (".conf™ -| LCancel |
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

4. Because we provides a independent power domain for ADPLL IP, we needs extra
configuration.

In the “Design import” window, switch tab to “Advanced”.

Design Import

Delay Calculation 4] Delay Calt jon D

GDS =,
Exclude Met File: k

ILK I— —I
POSCTS Drefault Delay Pin Limit: 1000
Openéccess Default Net Delay: 1000.0ps
Power Default Net Load: 0.5pf
RC Extraction " ———

Input TransitionsSlew: 0.0ps

Design Import

Power Mets: |VDD PLLYDD
Ground Mets: |WS5 PLLVSS

Toggle Rate Scale Factor:l 1.0

5. Click “OK” to perform design import
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

6. Global net connection.

Floorplan => Connect Global Nets...

To-GD5II System 8.1 - fuser/D

Eloorplan  Power Place Clock

Specify Floorplan ...
Specify Black Blohb..

Automatic Floorplan
Resize Floorplan...
Eelative Floorplan

Connect Global Mets. ..

Elip Chip

First, connect global power net to “VDD”
Pin name VDD
Scope Apply All
To Global Net | VDD

Global Net Connections

’, Connection List ———— — Power Ground Connection
WDDEPIM:®, )

— Connect
# PFin
~ Tie High

o Tie Low

Instance Elasename:|"

Fin Name(s):lVDD{

~ Met Basename:

— Scope

~r aingle Instance: |

- Under Module: |

~ Under Power Domain: |
~ Under Region: |1 [0.0 jo.o |00
* Apply All

To Global Net [VDD

_1 Cwerride prior connection

_| Werbose Output

Add to List | Update | Delete |
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

Connect global ground net to “VSS”

Pin name VSS
Scope Apply All
To Global Net | VSS

Connect ADPLL IP power net to “PLLVDD”

Instance Basename u_T90_ADPLL
Pin Name(s) VDD

Scope Apply All

To Global Net PLLVDD
Override prior connection | Check

— Connection List
WDD:PIM VDDAl
WESPIN WSS A
PIM:u_T30_ADF
|M:u_T90_ADP
PLLYDC:PIN:ADPLL_WVD
PLLYSS PIM:ADPLL_WSE

¥

- — Power Ground Connection

Global Net Connections

— Connect

# PFin
- Tie High
- Tig Low

Instance Basename:'J_TSD_P.DPLL
Fin Mame(sy |VS3
v Met Basename: |

— Scope
v Single Instance: |

- Under Module: |

~ Under Power Damain: |

~ Under Region: |1~ |0.0 jon
& Apply All

Ta Glabal NET:IPLLVSS
W COveride priot connection

1 Yerbose Cutput

Add to List | Update |

Delete |

Apply |

Check |

Resat | Close |

Help |

Connect ADPLL IP ground

net to “PLLVSS”

Instance Basename u_T90_ADPLL
Pin Name(s) VSS

Scope Apply All

To Global Net PLLVSS
Override prior connection | Check
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

Connect ADPLL power pad to “PLLVDD”

Instance Basename ADPLL_VDD*
Pin Name(s) AVDD

Scope Apply All

To Global Net PLLVDD
Override prior connection | Check

= Global Net Connections [ll=HlE

— Connection ist —— — Power Ground Connection
YDD:PIN: VDD:all G
WESPINSWSS:AN & Fin
PLLWDD:PIM:u_CORE/_

PLLYSS:PIN:u_COREA_ v Tie High
PLLYDL:PIN:ACQPLL_YD ~ Tie Low

PN F
PLLYSSPIN:ADPLL_VS3 Instance Basename:|.ﬂ.DPLL_VDD1

Pin Mame(s): |&vDD
- Met Basename: |

— Scope

N ~ Single Instance: |
- | ~ Under Module: |
~ Under Power Domain: |

~ Under Region: |- [0.0 [0 0.0 oo £
& Apply Al

To Glohal Net:|PLLVDD
W Override prior connection

_1 Werhose Output

¥ Add to List | Update | Delete |
Apply | Check | Beset | Close | Help |

Connect ADPLL power pad to “PLLVSS”

Instance Basename ADPLL_VSS*
Pin Name(s) AVSS

Scope Apply All

To Global Net PLLVSS
Override prior connection | Check

Apply and check global net
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

7. Floorplan

Floorplan => Specify Floorplan...

~to-GDSII System 8.1 - fuser/D!

Eloorplan Power Place Clock R

Setting design dimensions
Ratio (H/W) 1

Core Utilization | 1

Core to Left 50
Core to Top 50
Core to Right 50
Core to Bottom | 50

Specify Floorplan

Basic | Advanced |

— Design Dimensions

Specify By: # Size - Die/lO/Core Coordinates

# Core Size hy: 4 Aspect Ratio: Ratio (HIW):I 1
# Core Utilization: 0.5

~ Cell Utilization: | 0.341891

. Dimension: 449 68
416.32
~ Die Size by I ga0.0
| G00.0

Core Margins by: 4 Care to 10 Boundary

~ Core to Die Boundary

Caore ta Leﬂ:l 50 Core to Top:l 50
Core to Hightl 50 Core o Bnﬂumzl Gl |

Die Size Calculation Use: ~r Max 10 Height 4 Min 1O Height
Floorplan Crigin at: # Lower Left Comer - Center
Unit: Micron

o].8 | Apply | Cancel Help

[Notice]

Do NOT use this floorplan configuration for real design!
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

8. Move ADPLL IP into floorplan as shown below

[Think about it]
Why we move ADPLL IP to the corner?

9. Place other IPs
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

10. Create power ring.

Power => Power Planning => Add Rings...

I'System 8.1 - /user/DSD/clhuang/TestCase/ADPLL_L
Fower Place Clock Boute Timing Sl ¥erify Help

Multiple Supply Voltage & @ | E 3% -] De]

| . I ZI ﬂ\l >|1r\| ﬁ'r‘RI
_ Poweer Planning P

Specify Electramigration

Power Analysis Edit Power Planning Option..

Rail Analysis Synthesize Power Plan..

Thermal Analysis

Report Add Stripes...
LCreate P/G Pin...

Edit Power Via...
Bepair Power Stripes...

Optimize Power FPlan...
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

Basic power ring configuration

Net(s) VSS VDD
Top Layer M7
Top Width 8

Top Spacing 1.5

Bottom Layer M7
Bottom Width | 8
Bottom Spacing | 1.5

Left Layer M6
Left Width 8

Left Spacing 1.5
Right Layer M6

Right Width 8
Right Spacing 1.5
Offset Center in channel

Add Rings

| Advanced | Wia Generation |

Met(s): |¥53 VDD I

—Ring Type
4 Caore ring(s) contouring
# Around core houndary w Along A0 houndary
_I Exclude selected objects

~ Block ring(s) around
Fal

<< <K

-

~ User defined coordinates:
+* ' I

— Ring Configuration

Top: Eaottam: Left: Right:
Layer.  MTH —| MIH —| wmev —| wmev —|
width: |8 |8 E E

Spacing: |1.5 |15 1.5 1.5 Update |

Offset: 4@ Center in channel  ~- Specify
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

Advanced power ring configuration

Use wire group | Check

Interleaving Check
Number of but | 2

Wire Group
W LUse wire group

H Interleaving
Mumber of bits: |2
Reinforcement stripes
o 0

Click “OK” to create power ring.

[Think about it]
Why we don’t need to create power ring for “PLLVDD/PLLVSS”?
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

11. Connect ADPLL IP to their own power/ground pads

Route => Special Route...

rfDSD/clhuang/TestCase/AL

Boute Timing 31 Werify Tools

4 Special Route...

Mliged Signal
tetal Fill
Yia Fill

Flin Chip

At Basic SRoute configuration tab

Net(s): | PLLVSS PLLVDD
Route | Pad Pins
|"- SRoute

| advanced | Wia Generation

MNet(s): |PLLYSS PLLYDD

— Route

_| Block Pins @ Pad Pins | Pad Rings _| Standard Cell Pins | Stripes (unconnected)

— Routing Control

Top Layer:  h9 —-|

W Allow Jogging

’, Layer Change Control

Eottom Layer: M1 —-|

W Allow Layer Change

Using PLL in Cell-Based Design / NARL CIC DSD DTS C. L. Huang

Lab4A-11



[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

At Advanced SRoute configuration tab and go to “Pad Pins” section

Number of Connections to Multiple Geometries | All
Others Default

Basic | Advanced | Wia Generation

Elock Ping Pad Pins

Route Only to Fins with Width: |0
Fad Rings
Standard Cell Fins Route Only to Pins on Layers Between

Low Power J J
Extension Contral

Target List Editing Mumber of Connections to Multiple Ports:

Extra Config Editing One

+ Al

MNumber of Connections to kultiple Geometries:
One

& Al
On the Preferred Routing Direction
Minimum Via Width Percent between Pad and Ring: |20 kS

Connect to Pad Pins Along:
M Bottom W Top

u Left H Right

Connect to Aligned Block Pins

Ok Apply Defaults Cancel Help

Click “Apply” to perform SRoute
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[LAB 4A CASE STUDY: LAYOUT (SOC ENCOUNTER)]

12. Connect power ring to power/ground pads

At Basic SRoute configuration tab
Net(s): | VDD VSS
Route | Pad Pins

13. There is nothing special after ADPLL IP placement and power planning.
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[LAB 4B CASE STUDY: LAOUT (IC COMPILER)]

Lab 4B Case study: Layout (IC Compiler)

1. Change directory to lab 4B
Unix% cd ~/ADPLL_LAB 2012 Winter/LAB/Lab_4B

2. Open the SpyGlass in GUI mode
Unix% ic_shell -gui

3. Setting library reference

File => Set Technology File...

A
Fi

le Edit View Select Highlight List Hierarc

= Open Design... Ctrl+0
Import Designs...
Sawve Design... Ctrid+5
Close Design
Copy Design...
Rename Design...

Remove Design...

Conwert Library Schema...
Create Library...
Set Library Reference...
Set Technology File...
Open Library...
Close Library

Copy Library...

Rename Library. ..
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[LAB 4B CASE STUDY: LAOUT (IC COMPILER)]

Setting library reference

Library name CHIP

Input reference libraries: | ../beta_lib/tpzn90gv3
../memory_lib/RF2SH64x16
../adpll_lib/ADPLL_TSMC90_TinnoTek
../designkit_lib/tpbn90gv
../designkit_lib/tsmc090g
../designkit_lib/tsmc090gthvt

Set Library Reference

Library name: |/user/D5DJ/clhuang/TestCase/ADPLL_LAB_2012_Winter/designB/layout_icc/run/CHIP/

& Input reference libraries:

Files
user/DSD/clhuang/TestCase/ADPLL_LAB_2012_Winter/designB/bata_lib/tpzn30gv3 Add
fuser/DSD/clhuang/TestCase/ADPLL_LAB_2012_Winter/designB/memory_lib/RF25H64x16 Delete

/userfcad/designkit/ADPLL_TSMCS0_TinnoTek/ADPLL_TSMCS0_TinnoTek w1.1/CC/ADPLL _TSMCS0_TinnoTek

Juser/cad/designkit/CBDK_TSMC90G_Arm_v1.1/CIC/ICC/tpbnoogy

FEEE o

J/user/cad/designkityCBDK_TSMC90G_Arm_v1.1/CIC/ICC/tsmc090g

/user/cad/designkit/CBDK_TSMC90G_Arm_v1.1/CIC/ICCftsmc090gthvt

¢~ Reference control file:

oK I Cancel Help

=
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[LAB 4B CASE STUDY: LAOUT (IC COMPILER)]

4. Open design
File => Open Design

Library name | CHIP
Cells CHIP

Open Design il }
I

Library name: Iwuang!TestCasefADPLL_LAB_ZDlZ_Winter}designB!Iayout_iccr‘run!CHlP @l

[T Open library as read-only [” Open reference library for write

Libraries: |CHIP =l

Views filter: [~ Show all views Views: ICEL [ Show all versions

Cell name filter: |

Modified
! 03 2012 09:11:
CEL 1 1MB 03/07/2012 09:11:26 pm

design_setup
die_init CEL 1 1MB 03/07/2012 08:07:15 pm
powerl CEL 1 1 MB 03/07/2012 08:50:16 pm

[ Open cell as read-only

[™ Sync port names from child macro cell

OK | Cancell Help |jj

5. Move ADPLL IP to corner as shown below, and then fixed placement
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[LAB 4B CASE STUDY: LAOUT (IC COMPILER)]

6. Perform Global PG net connection (VDD/VSS)
Preroute => Derive PG Connection...

Manual connect | Check
Power net VDD
Ground net VSS
Power pin VDD
Ground pin VSS

Derive Power Ground Connection

" Auto connection
I"| Create power/ground nets from UPF supply nets
I~ Perform both pewer and tie connections

I~ Show detail connection infermation

I~ Resolve any hierarchical pg netlist conflicts with upf

& Manual connection

Power net: VDD

Ground net: |VSS

Power pin IVDD

Ground pin: IVSS|

Create port: & None ¢ Top ¢ All

Cells: | [ x rEf_gy

[T Reconnect existing tie pins to appropriate power nets

[ Reconnect power/ground pins with existing connection

[T Preserve existing connections of physical only cells

OK I Cancel Apply Default Help |j

4

7. Create another supply net for ADPLL IP
icc_shell> create_supply_net PLLVDD
icc_shell> create_supply_net PLLVSS

icc_shell> create supply_net PLLVDD
PLLVDD

icc_shell= create_supply_net PLLVSS
PLLV55
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[LAB 4B CASE STUDY: LAOUT (IC COMPILER)]

8. Perform “PVDD1ANA 33/PVSS1ANA 33” PG net connect (PLLVDD/PLLVSS)
Preroute => Derive PG Connection...

Manual connect | Check
Power net PLLVDD
Ground net PLLVSS
Power pin AVDD
Ground pin AVSS

Derive Power Ground Connection

[T Create power/ground nets from UPF supply nets

I
¢ Auto connection i

[~ Perform both power and tie connections
I~ Show detail connection information

I~ Resolve any hierarchical pg netlist conflicts with upf

& Manual connection

Power net: |PLLVDD

Ground net: [PLLVSS ’

Power pin |AVDD

Ground pin: [AVSS
Create port: & None " Top  All

cells: | [ in IE@'

[~ Reconnect existing tie pins to appropriate power nets

[ Reconnect power/ground pins with existing connection
" Preserve existing connections of physical enly cells

oK | Cancel Apply Default Help |ﬂ

VA

9. Perform ADPLL IP PG net connect (PLLVDD/PLLVSS)
icc_shell> derive_pg_connection -power_net PLLVDD -ground_net PLLVSS \
-power_pin VDD -ground_pin VSS -cells u_CORE/u_T90_ADPLL —reconnect

CC_shell> derlve_pg_connection -pi ! PLLV !
Information: connected 1 power ports and 1 ground ports

1
icc_shell> |
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[LAB 4B CASE STUDY: LAOUT (IC COMPILER)]

10. Create a block ring for ADPLL IP

Highlighted the ADPLL IP.

Preroute => Create Rings

an|Prergute Placement Clock Route Signoff Finishi

Derive PG Connection...

Set Preroute DRC Options

Set Preroute Advanced Via Rule...

Create Virtual Power Pads..

|T Show Virtual Power Pads
Power Network Constraints +
Multi-Voltage Power Network Constraints +
Synthesize Power Network
Set Rail Strategy.
Create Power Network Group Block Ring...
Analyze Power Network..
Reduce Power Network Stacked Via...

Power Network Voltage Drop Map

i Power Network Resistance Map

Power Network Electromigration Map

Power Network Instance Voltage Drop Map

Power Network Instance Power Map

Power Network Instance Power Density Map

Compile Power Flan...

Create Rings...
Create Power Straps ..

Create Preroute Vias
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[LAB 4B CASE STUDY: LAOUT (IC

Switch tab to “Rectangular” tab

Nets PLLVDD PLLVSS

Specified macros | u_CORE/u_T90_ ADPLL

Left Check

Left Offset 1

Left Width 5

Left Layer M4

Right Check

Right Offset 1

Right Width 5

Right Layer M4

TgE Check

Top Offset 1

Top Width 5

Top Layer M5

Bottom Check

Bottom Offset 1

Bottom Width 5

Bottom Layer M5

Others Default

I Create Rings =5 |
Rectiinear  Rectanguiar | =0

Nets: IPLLVSS PLLVDD

—Around

¢ Core

¢ Specified macros ¢ Specified as a Group  { Except macros

Macros: [u_CORE/u_T90_ADPLL

[o e

 Absolute offset

& Offsets applied for DRC spacing

¢ Region
Coordinates
ﬁ e =]

side Offset  Width Layer Extend

Filerr |1 [5 [M4(34) =] I Bottom ™ Top

F Right 1 [ |i M4 (34) x| I” Bottom [~ Top

¥ Bottom |1 |s [Wws (351 = I Left [T Right

¥ Top |1 |5 |i M5 (35) j I~ Left [~ Right

I™ Ignore parallel targets
I™ Create innermost core ring conservatively
I Use advanced via rules

I™ Extend for multiple connections for gap = IO 0

Using PLL in Cell-Based Design / NARL CIC DSD DTS
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[LAB 4B CASE STUDY: LAOUT (IC COMPILER)]

11. Connect “PVDD1ANA/PVSS1ANA” pads to ADPLL block ring

Preroute => Preroute Instances...

plan | Preroute  Placement Clock Route Signoff Finishin

Derive PG Connection...

Set Preroute DRC Options...
Set Preroute Advanced Via Rule...

Create Virtual Power Pads.
[v Show virtual Power Pads
Power Network Constraints
Multi-Voltage Power Network Constraints
Synthesize Power Network.
Set Rail Strategy..
Create Power Network Group Block Ring
Analyze Power Network. ..
Reduce Power Network Stacked Via..
Power Network Voltage Drop Map
B Power Network Resistance Map
B Power Network Electromigration Map

B Power Network Instance Voltage Drop Map

Power Network Instance Power Map

BB Power Network Instance Power Density Map

Compile Power Plan

Create Rings...

Create Power Straps
Create Preroute Vias...
Create Pad Rings..

Preroute Instances...

Preroute Standard Cells...

Verify Power Ground Net..

Slot Wires..

Create Custom Wires

Write Routing Information
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[LAB 4B CASE STUDY: LAOUT (IC COMPILER)]

Preroute instances configuration

At “Instances” section

Type Pad

All except specified instances | check

At “Primary routing layer” section
Pin | Check

Preroute Instances

rInstances Target directions
Types: ™ Macro ¥ Pad [~ cover ™ Driver & Four sides skip: | Left I Right
+ All except specified instances " Specified instances: I~ Bottom r Top
[u_corem_To0_ADPLL I % I & & £ Vias only Skip: ™ To lower layer I~ To upper layer
~Nets —Routing ratios

* Power Ground ¢ Tieup Tiedown Pad pin te pad boundary: 01
" Power, Ground, Tieup and Tiedown Boundary pad to top cell boundary: |0.05

¢~ Specified nets: 1-D Pin: 0.75
K | | =) Macre pin to macro boundary 0.1
—Primary routing layer [~ Customize connection to the pins
¢ Preferred: ¢ Low &+ High Connect to pins at: & Centers
+ Pin ¢ Low ends

¢ Specified Horizontal layer |@r41 (31) I ¢ High ends
Verticallayer:  [[WM2(52) -] Routing width: [0.0 offset: [0.0

I™ Special rules rRoute pins on layers
Rules I = Al ¢ Only pins on layer: ||Erv11 I
™ Extend to boundaries and generate pins I~ Force [~ Skip pad pins touching pad side-boundaries

I Route small pins using wider dimensions [~ Use preset advanced via rules [~ Route boundary coinciding edges only

I” Extend for multiple connections Gap: |12
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[LAB 4B CASE STUDY: LAOUT (IC COMPILER)]

12. Connect ADPLL PG pin to block ring

Preroute => Preroute Instances...

Type Macro

Specified instance | check

Preroute Instances

rInstances —Target directions
Types: ¥ Macro I” Pad ™ Cover I” Driver ' Four sides Skip: I Left ™ Right
¢ All except specified instances: {+ Specified instances: [ Bottom I” Top
IU—CC‘RE"“—TQO—M'FLL I x| & L_ﬂll " Vias only Skip: [~ To lower layer = To upper layer
Nets —Routing ratios

= Power Ground {" Tieup Tiedown Pad pin to pad boundary: 01
" Power, Ground, Tieup and Tiedown Boundary pad to top cell boundary: [0.05

¢ Specified nets 1-D Pin 0.75
k | 53| |—_ﬂ|| Macre pin to macro boundary 0.1
rPrimary routing layer [ Customize connectien to the pins
¢ Preferred: ¢ Low ' High Connect to pins at: * Centers
& Pin ¢ Low ends

¢ specifiea: Herizental ayer: [IlMI (31) £ High ends
Verticallayer:  [BM2(32) o] Routing width: [0.0 offset: [0.0

I™ Special rules —Route pins on layers
Rules I & Al ¢ Only pins on layer: |[@ M1
[ Extend to boundaries and generate pins [~ Force [™ Skip pad pins touching pad side-boundaries

™ Route small pins using wider dimensions [~ Use preset advanced via rules [~ Route boundary ceinciding edges only

™ Extend for multiple connections Gap: |12

13. Place other cells and then finish design.
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE] BPliPR:SEREN RS

Using PLL in Cell-Based Design / NARL CIC DSD DTS C. L. Huang

Lab 5 (SKIP) Setup for SpyGlass Constraint File

Change directory tolab 5
Unix% cd ~/ADPLL_LAB 2012 Winter/LAB/Lab_5

Open the SpyGlass in interactive mode
Unix% spyglass

- Atrenta Console - Untitled-1.prj S
Fe Edt R Tools e

Bevign Selup__—— (s 0 5 TN T — e Resull
PO Enter design files, set designe-reat! options, run tesign-anslysis, and debuy desion Tle ssues. #, search & n[Session Log ¥ oo x

el Design Files | | |

e Add Fle(s) . s Import Source(s) . %" Delete Filefs)  More Actions

« HOL Files 2 s HOL Liararies »
Getting Started X

Welcome to Atrenta Console
Console is a flow-based Ul that guides how to use its features in an orderly manner. Settings like the input files and options
are saved in a project file (*prj) . Iyou already have a project file you may open it from the File->Open Project Menu.
Ctherwise, Console is reay to use with a new project file started for you,
-~ | ConsoleFlow

« The first step in the flow and the one currently shown is [ e ) where design HDL is added and

initially analyzed for syntax and structure,

To begin, click onthe 4 "Add File(s).." icon to add HOL files. Directories with pre-compile HOL files and Technology -~

libraries can also be added. After adding design input, review the design read option seftings and perform design »
Read-in to check your design.

Onee satisfied with the design setup move on to the next flow step by clicking on T Goal Setup & Run etup & Run

Inthis step, select design goals from a list and be guided to provide design intent information needed for the goal.

After Goal Setup & Run, the final step is to run the analysis and debug the results.

Get to this step by clicking on [ i)

| Do not show this dialog again Close this window

A

¥ Session Log

Technical support: email support@atrenta. com or dial 1-856-ATRENTA. &y

WO mFD: Setting default Language Mode to ‘nixed'

‘ Language Wiode: Misedd
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

3. Reading design list

Function tab | Add Design Files

Source list verilogfilelist.f

I Add Design Files I Iti- Import Sourcels)... I

o Import Sourcels).. ¥ Delete File(s)  More Actions = I

| Look In: ﬁ|fuserfDSDICIhuanngestCasef.-‘-‘-.DPLL_L.-‘-‘-.B_ZEHZ_WinterfL.’-‘-.ElfLﬂ
| Regex
£7.. 1 venlogfilehst.f:

File Hame : |verilngfilelists Open |
Type : |Source File(*.spp =1 * listh ﬂ Cancel |

« HOL Files S
File ” Type ” Source || | |S
@ defines v Werilog

@ acder v Werilog

@ sfifoy Werilog

@ COMEare v Werilog

@ =R Werilog

@ dap “Werilog

@ fam.v “Werilog

@ Tyreg .y “Werilog

@ TMEMOFY “Werilog

@ controller v “erilog £

— —

4. Switch function tab to “Set Read Options”

—
Set Fead Options
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

5. Setting language mode to “verilog”

Language Mode | verilog

Aedd Design Files [ Set Read Options ] Run Dresign Read |

W Show Cormmon Options Only ™ ' Restore Al Defaults

Option Hame " Value
Language Mode |mi><Ed |ﬂ ll
Tap Level Design Unit mixed |
Stop Design Unit{s) veriloy
Interpret Pragmals) wvhl
lgnore WHDL code within pragma block translate’ | def
logmee WD pede sithie o aaes hlnnuunihﬁ L5 T
6. Setting top module name
Top level Design Unit | processorl
Top Level Design Unit prncessnrﬂ |ﬂl| I

7. Switch function tab to “Run Design Read”

I Fur Design Fead I

8. Saving project before read design

File => Save Project As => lab5 => Save

[ o Edit Fun Tools Hep |

I 'ii_- Save Current Project File ;

| Look In: |f|Iusen’DSchIhuanngestCaseIADPLL_LAEH_Zm2_WinterfL.~'—‘«BfLﬂ
£9..
File Hame : [lab1 prj | save |
Type : Froject File(".prj) ¥ cancel |
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE] BPliPR:SEREN RS

9. Reading design

ﬁ Fun Cresign Fead |

[ Atrenta Console - labL.prj
Hle Ecit Eun Inols Help
P Enter desion fies, set design-read options, run desian-analysis, and debug desion file issues #, search %/ n[Session Lag *[ oo %
ekl Design Fles: | Set Feadt Options | Fun Desion Feadt |
(3 Fun Desion Read St Hide HDL Viewer | 1 Synthesize Netlist
show: Module View ﬁJ « || ¢edtFie | Hep | Constraints
2 £3 Top Modules SR G 1 What's Next 1Y
] - —
@-T processorl [111 2 Double-click on a message to see the related HDL or sther input File
T naj 3 Indicater icons next to = message indicate that additionsl debug information is available. -
4 Selecting = message with the right-mouse-button will enable additional functions to msnage the
v = [ P
=1
[ Reports > | View: [Msg Tree & | crow by [severiCimse 3| B eatvanced Searen. | | > [z [ Openin Browser
) - B [ Message Tres { Total 2, Waived: 0} Y
: T )
i £ 2] What's Next?
|9 waiver
- Wou can review the results of Design Read in Results window.
Fi Doubls-click on a messags to see the related HOL ar other input
& file. Selecting a message with the right-mouse-bution will enable
additional functions refated to managing the message. On the left
side of the results window are icons Indicating additional debug
/| |features available like reports and the waiver window.
= I b I
=
¥ Session Log
Hunber of Reported Messages 2 (0 error, 0 warning, 2 Infos) Ay
SpyBlass Exit Gode D (Rule-checking coupleted without errors or warnings)
A
“erilag: 22 BlackBores: I Language Mode: Werilog

10. Goal setup

b o 10 ot et s

L Bckbzare. Sbct 8 g ol fox wnly, wrd et fcmalion (design et ia) e &| in [Session Log

Sehect Goal | Contra Setun | |

(D) P Beioctont Goakcs) 0179 Seect Goaka): AL Nore s Rervin Group Mode.

el e 1T oo Rt Metpocan o e WL s st o et et e |
| sotup Status | fun Status | Proreq. e
What's Mext?
¢ Sebp Optornt Mot P Vot (Chck on the text of a goal o sub-methodology o see s descripton i ths window
. b Optind Mot P Vet
o Optons Nt B (Diapress the checkoufion hest 1o one of are Goals 1 select 1 for & 1un, nd Executs e fun by chcking on the Run busn
- St Optional Mot P Vet
at
- clock_ew |

5- constrant

Wanber of Repor

SpyGlass Exit Code O (Fule-checking completsd vithout ercers of warnings)
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

11. Switch function tab to “Select Goal” and select CDC methodology
Goal => initial_rtl => cdc_verif => cdc_verif_base

Select Goal

Select Goal | Central Setup | Setup Goal

@ Fun Selected Goal(s) 10173 Select Goal(s):  All, Mone 1 Runin Group Mode

Methodalogy:  Mew _RTL Guide'Ware Reference Methodology for Mew RTL Block development I
Goal ]| Setup Status " Run Status || Prereq. Goals ] |
B initial_rtl Selected Goal{s):
&- lint
- auit

— clock_reset_integrity
— constraint

— constraint_generation
- pioer

— voltage_domain

— cdc_prep

=~ cde_werif Selected Goal{s):
’ W cde_verif_base Setup Recommended Mot Fun et initial_rtliclock_reset_integrityiclock_reset_integrity ]
|— coe_werif Setup Recommenced Mot Fun et initial_rilicec_veriffodc_werif_base

H- cde_exhanstive

- dft_readiness

— e _werification
detailed_rtl
rtl_hancoff
ip_handaoff

12. Switch function tab to “Setup Goal” and run setup wizard

I Setup Goal |

Select Goal | Central Setup I Setup Goal |

Setup for Goal : ‘initial_rilicde_verifiede_verif_haze

Run Setup Wizard or editfview settings directly

Setup the goal for Analysis Run

Either Run Setup Wizard to get step by step guidance on the settings, which the Goal Recommends you to adjust,
or Skip it to directly view/edit the list of settings

Fun Setup ‘izard | Ediit Settings Directly |
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

Atrenta Console - labl.prj *

File Edit Bun Tools Help

' Design Setup ' Analyze Results

‘- Go to ‘Central Setup’ and setup Blackboxes. Select a... m Search I ﬂ In ISessiUn Log ﬂ Go
Select Goal | Central Setup I Setup Goal I

<% ESetup Steps |

[ |Before Vou Start } Y Welcome to the CDC Setup Manager !

Dﬁesolve Blackboxes
CDC Setup Manager provides a step-by-step guidance to set up

[ Design Clacks various constraints and parameters for CDC verification. This helps in
faster CDC verification with fewwer vialations thereby praviding reliable

[ Design Resets results.

[ Blackbox Connectivity During the setup process, a set of SpyGlass Design Caonstraint
(SGDC) will be generated along with some parameters that will be

[ Blackiox Clocking integrated to your current project. At the end of setup you will be
prompted to choose constraint files you wish to use for final CDC

[]10 setup vetification.

= This setup manager provides a user-friendly interface with:

= * Dynamic help which includes clickable help and tool-tip help

on each and every stage of setup manager
=
_ Setup requirements illustrated in graphical format

[ 5etup Closure —
4 * o Any setup issues reported as a rule violation; messages and
Setup Statws — debuy window where violations can be analyzed

Quality I 0% * Wiolation and debug window for the current setup goal
*Interactive Q&4 that help proceed through the setup
Progressl 0%

Show Sunmary Page Setup status in terms of progress and guality to show the i
T| = =
,gi’g @z | é Iext | + Close |
F-3 Session Log |

Methodology: Mew_RTL Language Mode: Verilog |

13. Click “Next” and click “No” to run the basic setup.

®

[0 Meed to be constrained so the boundary crossings are
propetly verified; typically you need to define the domain
definition for the ports

®

Tool setup:
* Synchronization schemes: Configure the schemes based on
vour design styles; for example whether & flap synchronizers

are suffiicient or 3 flap synchronizers are needed on contral i

- —dl

~ =
ﬂl Do you want to perfonm advanced setup? Was | Mo |
I

) Restart | & Back | =N | v Close |

Session Log

Methodology: Mew RTL Language hMode: Werilog
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

14. Let SpyGlass identify everything!
Do you have any SGDC files No
Do you want to import constraints from SDC files? | No

Identify potential clocks used in the design? Yes
If wou have S0C file(s) for 4 hlock, you can provide that to the tool by
creating a SGODC file for that block and calling the 5DC file using
sdc_data. For example:
current_design «<hlock-name=
i £
~ =
EI Do you have any SGDC files? e Wes W Mo
EI Do you vwant to import constraints from SDC files? W Wes % Mo
EI Identify potential clocks vsed in the design? & ez - Mo

.|_|

) Restart | @ Bk | B Mext | v Close |

Session Log

Methodology: New RTL Languade Mode: Verilog

15. Resolve blackboxes

p—
i Atrenta Console - labl.prj * l:JEJ&I
Fle Edit Run Tools Help

' Design Setup ' Analyze Results

-'- Go to 'Central Setup’ and setup Blackhoxes. Select a... m Search I ﬂ In ISessiDn Log ﬂ Go  *

Select Goal | Central Setup I Setup Goal |

@ Fun Setup Process (=14 Hide HDL Wiewer

» | £ CEditFle | Help | Constraints | «
2= Print File 1 What's Next
— 2 Double-click on o message to see the related HOL or other input file. T
% 3 Indicator icons next to a message indicate that additional debug infc [}
= 4 _Selecting a message with the right-mouse-button will enable addition: ;
= o Spyglass: Info x| =
= - = N (=)
E B Next Load There are no Blackboxes to be displayed in the design g_
& Frev Load _—
=" Fg s
—

E Fepaorts = i IMsg Tree ﬂ | Group By: ISeverity ﬂ Cﬁ.&dvanced Search... I

Message Tree | Total: 2, Waived: O
e Bl £ Message Tree { )

] —f INFO:[2]
T Delete Tag
& @ Madity Tag 7
g M.\,:: =]
@ Festart @ Back | é Mext  Close |
m=
¥ Session Log
Humber of Reported Messages : 2 (0 error, 0 warning, 2 Infos)
SpyGlass Exit Code 0 (Rule-checking completed without errors or warnings)
¥

Methodology: Mew_RTL Language Mode: Verilog |
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

16. Setting clocks
Show clock trees and finalize clock definition interactively? | Yes

| Descriplion

Clocks presented in the spreadsheet shown below are extracted from
SDC/ASGDC/design as requested previously. Here, you can analyze
clock tree and tune clock definitions.

kAake sure you do the following in this stage:

* Remowe improper clocks, such as clock candidates which are Fi
~ |~
Show clock trees and finalize clock definition interactively {will mun Wes | Skip |
Tl Spyglasa)?

D Restart | & Bk | - % | v Close |

":I'I.-i'-dd clockis ) E| Generate SGOC as... I m Fadular Schematic E Incremental Schematiu:|

Clock Sources

| Clock | Domain | Periud| Edge| Clock Type| Clock Comi

|E I processor ] .clk1 Frimary 1

E I processor 1 .clk2 Frimary 1

= i

Clock Cones

'T"".

Clock Cune| Instance Count| Source clocks|| Mux Selects

processor] clkl  F175 1 0
processorl .clk2  Fi75 1 ]

Clocks:2, Cones:2 |

@ Restart | @ Back | B Hest | v/ Clase |

Using PLL in Cell-Based Design / NARL CIC DSD DTS C. L. Huang Lab5-8



[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

17. Click clock “processorl.clkl” first and then click “incremental schematic”, you can
see simplified schematic.

":I'I.Add clockis) L'_l Gererate SGDC as.. I Modular Schematic Incremental Schematic

Clock Sources

Clock Domain Period || Edge || Clock Type || Clock Co
] T Lokl pr 1kl ? 7 Prinvary 1

[y] T processort clk2 & processor .clkl Frimary 1

iatic: Incremental Schernatic

ULt the

r‘ Open Incremental Schematic
T

Clock Type || Clock Co

Atrenta Console - labl.prj *
Fle Edt Fn Took Help

Incremental Schematic : processorl

Fle Edit Mew Help

& = _
=151 ool w1 o] 20201 ] 16T o

-]
-]
O
O
|
O
]
o
]
O

E

ad

>

Schematic Log « | » Schematic Information
Objects selected : port clkl imput Legend  Description
cross-probe : tport clkl} was successfully cross prob:

Objects selected : port clkl input ———  Partially visible Netis)
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

18. Click “Next” to generate sgdc file

|' = SpyGlass Info

The sgdc File lab1_files/icdc_setup_clocks.sgdc is Generated Succesfully.

-
Clock Cones
Clock CDHE“ Instance Cuunt” Source ClDCKSﬂ Mux Selects || |
processorl ekl FA7S 1 1]
processori.clk?  F75 1 0

Clocks:2, Cones:2 |

() Hestanl Q@ Bak | B Mext | " Close |

19. Validate clock constraints

Verify clock setup? | Yes

=
ﬁl Verify clock setup {will un Spyglass)? Ves | Skip |

Select Goal | Central Setup [ Setup Goal ]
{3 Fun Setup Frocess =4 Hide HDL Wiewer
» | 4 Edit Fle Helpp | autoresets.sgde | «
> X (=]
g 2= Print File 1 What's Newxt E -
@ - 2 Double-click on a message to see the related HDL or other input file Ij &
g -l I - [7 =
=
E Reports » Wi IMSg Tree ﬂ | Group By: | Severity ﬂ @Mvaﬂced Search. |
_ B 1 Message Tree { Total: 19, Waived: 123
o T
(B CHENRE B INFD7)
o Delete Tag
@ gmadwfy Tag
E -
i @
b
” [ waiver £
= i
@ Festart é Eack | é Next | v Close
=
¥ Session Log
Number of Reported Messages : T (0 ercor, 0 warning, 7 Infos)
SpyGlass Exit Gode 0 (Rule-checking completed without errors or warnings)
¥

Methodology: Mew_RTL Language Mode: Yerilog
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

20. You can see some information at “Message Tree”

¥ | 47 Edit File pracessar] v | autaresets. sgds | “
E . Print File 579 boqin =l ©
o — [ ZEm tmp_datac=9'B1;| = =
=i = : z
3 = I-[7] 8
=
Feparts » Wiew: |Msg Tree g I Group By: |Severity g CIJ.Advanced Search...|
— — —
B (] Message Tree ¢ Total: 19, Waived: 12) A
5 ddd Tag T
B—7 INFO:[ 7]
W DElie Ty e Clock_infod3b [5] :Flags cases not checked for clock domain crossings as the data pin
- ({g Modify Tag B— of flopdlateh is tied to constant
= — Gl Drata pin of flop processor] hold_reg[9], clocked by processorl clki |, is tied to
& constant value 1, L idesignaddesigniorocessor] v, 144
2 g Modular Sch O ottt s S R
i Data pin of flop processor]l tmp datal$:1], clocked by processord .clk1 | is tied
Incrementa] gch B0 1o constant value 0, ./../designA/design/processorl.v, 280
B ail Cata pin of flop processor 1 inst_p.rs_data3_q[3:1], clocked by processorl clk2 | is
tied tn constant valie N0 ddesinnAdiesinn brotoenl avoe v KR v{
-l |-
ﬁ’:ﬂ Restart | é Back | ¢ et | v Close |

21. Select one of messages and click “Incremental Sch” to see simplified schematic.

Incremental Schematic : processorl

Goto| A

seket o] =] E O S s = e =
@R

“ e 1324 rtle 1300

. B A

4
= J—
| [seyeles =
Schematic Log « | » Schematic Information @ Rule Help
A This schemalic was yenerated from:

\ =

echnicall Rule: Clock_info03b: Flays cases not checked for clock domain {
/| Message: @ Data pin of flop processorl.tmp_data[8:1], clocke | /

INFO [SPG| [ | = T =

Using PLL in Cell-Based Design / NARL CIC DSD DTS C. L. Huang Lab5-11



[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

22. Click “Next” to next setup.

Atrenta Console - labL.prj *
Fe Edt Fun Tools Hel

Design Setup oal Setup & Run Rnalyze Results
P Go to "Central Setup andl setup Biackboses. Sefect a... 8, search ¥ in[Session Log ¥ oo %

Select Boal | Central Setup | Setup Goal |

« [ setun Steps |

[l efore vou Start & Reset Setup

[ Resoive Blackhoxes
In this step, you can setup asynchronous resets of the design, also
[ Design Closks you can add information regarding synchranous resets

Desctiption

[_]Blackhox Connectivity

SpyGlass extracts asynchronous resets of the design in

kb Clock autaresats sgdc. The tool will trace back from CLEAR/PRESET pins of

Deiackocr Ciosking flps to primary inputs [ find candidate asynchranous resets. Here,

o setap you can review, edit, and finalize the reset constraints

= Also, it is recommende that if you know synchronous resets in your
design, you can add that information to the generated SGOC file using

= following synta:

m reset -name <sync-resetnames -value </1> -sync

[]setup Closure

Setup Status

L ﬂl Edit and complete reset constraints? ves | =m0
@) Restort @ Bk | > | ' Close

2 Session Log

Methocology: Mew_RTL Language Mode: Veriiag I

23. Reset setup

Edit and complete reset constraints? | Yes

20123 H 16 H

=

=
ﬂl Edit and complete reset constraints? “es | Skip |

24. Verify reset is set correctly.

1 Mew File
Edit File: lal1 _filesfautoresets sodc

= Print # Working Directory: /user/DsD/clhuang/TestCase/ADPLL_LAE_2012 Winter/LAB/Lal
— # Report Location . flabl/processorlfinitial rtl/cde_verif/ede_werif_hase/:
# SpyGlass ¥ersion : 4.5.1. 35pl
(}6 Cut # Policy Name : clock-reset{4. 5. 1)
qj Copy # Comment : Generated by rule Reset infoll
#
[, Paste
Purpose
Lists the reset signals as detected by rule Reset_infoOl
Format

This file is displayed in standard SGDC format. Syntax
current_design <du-name>
reset -name {async-reset-nane: -value {active-value:
reset -sync -name <sync-reset-name> -value <active-walue:

HHEHBTHHEEH K

current_design "processorl”

##BRSTNCHRONOUS RESETS##

#DEFINITE RESETS:

reset -name “processorl. cst" -value 0
##STNCHRONOUS RESETS##

#DEFINITE RESETS

reset -sync -name "processorl.rst" -value 0

] =

=l

+ Close

I E Restart | & Bk | B et

Using PLL in Cell-Based Design / NARL CIC DSD DTS C. L. Huang
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

25. 10 port and clock domain relationship setup

Edit and complete 10 domains? | Yes

datn_iZ] topalk 1

data_in[7] wpik_1 rre_ounfs] top.oik 2

| e _oufE] top.oik_2 I

=]

a-)l Edit and complete 1O Domaing?

.|_|
1

26. Setting actual clock

in2 processorl.clk2

other input | processorl.clkl

Click in2 and then select processorl.clk2

inl processor] clki
in2 |hrncessnr1.c|k1 3 ﬁl
rxel_i

processor] .clkl |

ots | processor] .clk?
3i0_CE
—— _

Click “Copy all” to copy all inferred clocks to actual clock

Clear &l Copy &l Save Constraints
Input Inferred Clock(s) Actual Clock

rat - -

in_data0:8] - -

inl processor] .okl processor .clkl

i processor! clkZ ﬂ QI processor] .clkE
red_i processor] .okl processor .clkl

cts_i processor] .okl processor .clkl

si0_ce processor] .okl processor .clkl
sio_ce_x4  processorl clki processor .clkl
din_i[0:7] processor] .okl processor .clkl

re_i processor] clkl processor] clkl

we_j processor] .okl processor .clkl

—
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[LAB 5 (SKIP) SETUP FOR SPYGLASS CONSTRAIN FILE]

27. Click “Next” move to SGDC file save setting.

Copy content in toplevel SGDC file instead of including file link | Check
Other Default

Select SGDC files created in previous steps and pass them to this goal run.
Also, you can create another toplevel SGDC file to be used later in some other project.

- Select SGDC files from the list below: — Optional: Create toplevel SGDC file for future reference
i Add SGDC Fileds...

~ select an existing toplevel SGDC File from other location

Filename | I *’_7|

B aotoresetssgde

% Create a new toplevel SGDC Fle
B coc_setup_clocks.sgde @I
W auto_case_analysis.sgde @ Copy content in toplevel 3GDC File instead of including file link.

| Owverwrite existing content in the file.

28. Click “Close” and save project

q

ﬁ‘lﬁl Restart | ﬁ Back | S | + Close
™ Exit Satup |

ﬂlel Edit Fun Taoolz  Help

Meww Project Clrl+M
_l ==+ Open Froject... Ctri+0 =
LClose Project I

L:_| Save Project Citl+5

L:,_l Save Project As..

Project Properties. .

L
1 . TestCaze/aDFLL_LAE_2012_Winter/LABiLab1dab1 prj
Exit Ctrl+Q [T
I nuc |H||\_,|un.,n I ” =1 1~19} i Hﬁ = |
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[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]

201243 H 16 H

Lab 6 (SKIP) Clock/Reset integrity check

1. Change directory tolab 6
Unix% cd ~/ADPLL_LAB 2012 Winter/LAB/Lab_6

2. Open the SpyGlass in interactive mode
Unix% spyglass

Using PLL in Cell-Based Design / NARL CIC DSD DTS C. L. Huang

- Atrenta Console - Untitied-1.pr)
Fle Edi Fn Took Help

PO Enter design files, set designe-reat! options, run tesign-anslysis, and debuy desion Tle ssues.

9, search | n|session Log 3| oo x

el Design Files | | |

e Add Fle(s) . s Import Source(s) . %" Delete Filefs)  More Actions

« HOL Files 2 s HOL Liararies »
Getting Started X

Welcome to Atrenta Console

Console is a flow-based Ul that guides how to use its features in an orderly manner. Settings like the input files and options
are saved in a project file (*prj) . Iyou already have a project file you may open it from the File->Open Project Menu.
Ctherwise, Console is reay to use with a new project file started for you,

Console Flow

« The first step in the flow and the one currently shown is [ e ) where design HDL is added and
initially analyzed for syntax and structure,
To begin, click onthe 4 "Add File(s).." icon to add HOL files. Directories with pre-compile HOL files and Technology -~
libraries can also be added. After adding design input, review the design read option seftings and perform design »

Read-in to check your design.

Onee satisfied with the design setup move on to the next flow step by clicking on

" Goal Setup & Ran

Inthis step, select design goals from a list and be guided to provide design intent information needed for the goal.

After Goal Setup & Run, the final step is to run the analysis and debug the results.

Get ta this step by clicking on

| Do not show this dialog again Close this window

A

¥ Session Log

Technical support: email support@atrenta. com or dial 1-856-ATRENTA. &y

WO mFD: Setting default Language Mode to ‘nixed'

‘ Language Wiode: Misedd
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[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]

3. Loading project

Project file name | Lab6.prj

Elel Edit Bun Tools Help

Mew Froject

! _l [= Open Project...
I Cloze Project
r @ Sawve Project

T e
| = Open Project File X
Look: In: ﬁ|fuserfDSDfu::IhuanngestCasef.ﬂ.DPLL_L.ﬂuEI_ZEH c_Winter'LABYL ﬂ
_I Regex
1157 £ lah2Z £ 1ab2_files [ ] Iab2.pH
File Name : |lab2 pr] Open
Type : |Project File(" prj) +| Cancel

4. Switch function tab to “Select Goal”

Select Goal
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[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]

5. Select new goal “clock_reset_integrity”

Goal list

clock_reset_integrity/clock_reset_integrity | Check
cdc_verif/cdc_verif_base Check
Others uncheck

Select Goal | Central Setup | Setup Goal

@ Fun Selected Goalfs): 2179 Select Goalis): All, Mone 1 Runin Groug Mode

Methodology:  MNew RTL Guicle'Ware Reference Methodology for Mew RTL Block development

Goal " Setup Status ]| Run Status " Prereq. Goals a
- audit
é— clock_reset_integrity Selected Goal(s):
|: W clock reset_integrity Setup Recommended Mot Run et

- constraint

— constraint_generation
- poyrer

- wioltage_domain

- cde_prep

é— cde_verif Selected Goal(s):
|: B codc_verif_base Setup Dane Fun Connplet... initial_rtliclock_reset_integrity.iclock_r ||
cole_werif Setup Recommended Mot Fun et initial_rtlicde_verifiode _verif_base

6. Highlight the “clock_reset_integrity” goal and switch function tab to “Setup Goal”

L. clock_reset_integrity Setup Recommended Mot Run et

— congtraint

| Setup Goal |

7. Run Setup Wizard for setup “clock_reset_integrity” goal

Setup the goal for Analysis Run

Either Run Setup Wizard to get siep by step guidance on the settings, which the Goal Recommends you to adjust,
or Skip it to directly view/fedit the list of settings

Run Setup Wizard Edit Settings Directly |
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[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]

8. Click “Next” to next step

=
elcome to the CDC Setup Manager !
DC Setup Manager provides a step-hy-step quidance to set up various constraints and parameters for CDC
erification. This helps in faster COC verification with fenver violations thereby providing reliable results.
uring the setup process, a set of SpyGlass Design Constraint (SGDC) will be generated along with some parameters
hat will be integrated to your current project. At the end of setup you will be prompted to choose constraint files you
ish to use for final COC verification.
his setup manager provides a user-friendly interface with:
* Dynamic help which includes clickable help and tool-tip help on each and every stage of setup manager
*  Setup requirements illustrated in graphical format
© Any setup issues reported as a rule violation; messages and debugy window where violations can be analyzed
* Wiolation and debug window for the current setup goal
* Interactive GI&A that help proceed through the setup
*  Setup status in terms of progress and guality to show the completion and quality of the setup.
The progress indicator just shows how far in the setup process you are. The guality metric represents the
completeness of the setup. Lack of clocks (or lops not receiving clocks), lack of case-analysis, or skipping steps of
setup manager will lead to low guality setup. The progress and quality are shown as percentage numbers in lower
left corner of this window.
£
=
,gi} @ | Q Mext | v Close |
——————— E—
9. Perform basic setup
Do you want to perform advance setup? | No
* Crvmal retione T anteal favrmal navificatinm vin e And lalin in ~lacine teoebs O meaklave Fackar neine I !’
i I~
ﬂ Do you want to perform advanced setup? Wes Mo |

10. Let SpyGlass identify everthing!

Do you have any SGDC files? Yes
Do you want to import constraints from SDC files | No
Identify potential clocks used in the design No
5 mudemedin idendfieedinn of claebe from s dneion- Jd
= =
2' Do you have any SGDC files? # ‘Yes -~ No
2' Do you want to import constraints from SDC files?  Yes ® No
EI Identify potential clocks used in the design? « Yes ® No
I @ Festart | 4@ Bk | B Next | v Cloze |
| G i
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11. Click “Next and check every SGDC file is setting correctly.

[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]
X

dis Add SGOC File(sy.. 2 Delete Fle Edit File: autoresets sgdc
1 9 e File
File ]l Staws | Source Esae  #
— # This file has been generated by SpyGlass:
Q autaresets sgec Enabled for Goal LE.J Sawe &3 g Report Created by: clhuang
w Frint # Report Created on: Tho Mar 1 10:20:51 2
Q ede_setup_clocks sgde  Enabled for Goal = # Working Directory: fuser/DSD/clhnang/Tes
. B # Report Location : . /labZ/processorl/ini
Q auto_caze_analysis.sgdc  Enabled for Goal c}{a out " SpyGlass Version - 4 5.1 39p
|._DCO # Policy Name . clock-reset{4.5.1)
A P Comment . Benerated by rule Res
| Paste  |#
*
# Purpose:
# Lists the reset signals as detected by o
# Format:
# This file iz displayed in standard SCDC
# current design <du-name:>
* reset -name <async-reset-name: -value
# reset -sync -name <sync-reset-name: —
#
current_design "processorl”
##HBSTHCHRONOUS RESETS##
#0EFINITE RESETS:
reset -name "processorl.rst" -value 0
#HSTHCHRONOUS RESETS##
#DEFINITE RESETS: —
reset -sync -name "processorl. rst" —walue 0 /
= —= F——
I ﬁ:a‘la Restart é Back | ¢ Next v Close | I

12. Clock setup

Show clock tree and finalize clock definition interactively? | Yes

| K

=] [
E Show clock trees and finalize clock definition interactively (will mn Spyglass)? Wes Skip |
L

et Hestart| Qa oo | Y | + Close |
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[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]

13. Click “Next” and perform verify clock setup.

Verify clock setup? | Yes

2' Verify clock setup {will mun Spyglazs)? Yes | Skip |

.lJ

Select Goal | Central Setup | Setup Goal
@ Run Setup Process (=14 Hide HDL Viewer
[ Fisports » Wiew: [Msg Tree ﬂ | Group By: | Severity ﬂ o Advanced Search.. | » Help - Openin Browser
. AddT_ B £ Message Tree ( Total 13, Waived: 12) &Y X
T
83 4dd Tag B—£ INFOL7] What's Next
5 Delete Tag
Q@ Modify Tag 1. Douhble-click on a message 1o see the

related HOL or other input file.

Indicator icons next to a message indicate
that additional debug information is
availahle.

Results

2. There are reports and additional
debugging utilies available on the left of
the message display below the help
Selecting a message with the
tight-mouse-button will enable additional
functions to manage the message

= =0 ]
v Close

@ Restart @ Bak | B Nt

14. Click “Next” and skip reset setup
Edit and complete reset constraints? | Skip

l 2' Edit and complete veset constraints? e | Skip |
|

15. 10 port setup
Edit and complete 10 Domains? | Yes

Input | Inferred Clock(s) | Actual Clock

In2 processorl.clk2 | processorl.clk2

Others | Default Copy from inferred clocks column
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[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]

16. Click “Next” and finish setup.

Copy content in toplevel SGDC file instead of including file link | Check
Others Default

<« M Setup Steps Select SGDC files created in previous steps and pass them to this goal .

Also, you can create another toplevel SGDC file to be used later in some other project.

[ Eiefiore viou Start 5]
[ Resolve Blackkores ‘ — Select 3GDC files from the list below:

— Optional: Create toplevel SGDC file for future reference
& Add SGOC Flefs)
[ Design Clocks

~- Select an existing toplevel SGDC File from other location
m 4 Create a new toplevel SGDC File

|:| W coc_setup_clocks sodc gl

W auto_case_analysis sgdc i Copy content in toplevel SGDC File instead of including file link.
I Overwtite existing content in the file.

Filename
[ D=sion Fesets

W autoresets.sgdc

o setup
m £

Setup Status

Quality 44%
Pragress | I [ T T

Show Summary Page

@ Heslar(l 4@ Back | B Next | ' Close |
G0 to next steﬁ

17. Click “Next” and check setup
Check setup now | Yes

I~
_I_| Q Check setup now {will run Spyglass)? Yes | Skip |
I g’@ FRestart | é Back | ;@ | v Close |
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[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]

18. Click “Finish” and finish closure

|J

£

N I+
EI Review the guality of setup and improve setup? es | Skip |
@ Restart | & buk | =S | ¥ Finish |

Design Setup Goal Setup & Run Knalyze Results
Goto "Central Setup’ and setup Blackboxes. Select a design goal for analysis, and add setup inform .. m Search g In |Session Log g Go »

Select Goal | Central Setup | Setup Goal |

Rewiew f Edit the Constraints and Parameters to be applied to the Goalisy

Setup Summary for Goal - initial_rilfclock_reset_ntegrity/ciock_reset_intearity’

i Ao GGDE Flecs)... % Delste File 5| show: [Recommended Parameters 3| < Festore Defautts ® o GED

Review and

Parameter” Value update the

File | status | source
parameters and
constraints

9 autoresets socic Emabled for Goal
currently set far

4 coc_setup_clackesgde  Enabled for Goal
thiz goal

9 auto_case_analysis soc  Ensbled for Goal Paramelers are

filtered by
applicahbility to the
goal. Edit the
values by clicking
the value column
nextto a
parameter,

H = SpyGlass Design
Constraint (SGDC)

filae calartar for

Other Goal. Reports. Inoremental |—
| i ? T

wl Fiestore Goal settings o Import Goal Settings. . | « Select Goal(s) @ Feturn to Setup Wizard . Analyze Goal(s)

Session Log

19. Save project

El Edit Fun Took  Help
x Mew Froject
_' = Open Praoject... Ctrl+0
I Close Froject
El Sawve Project Ctrl+5

Efﬂ Save Froject &s ..

Froject Properties...

1 .TestCasefaDPLL_LAE 2012 ‘Winter/LAB/Lab2 ek pri
2 TestCasefaDPLL_LAE 2012 ‘Winter/LAB/Laki ekl pri

Exit
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[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]

20. Analyze goal
SpyGlass Design
Constraint (5GDC)

J ‘ filace calartar fnr

1] | —

« Select Goalis) | ﬁfg Feturn to Setup ‘Wizard ﬁ Analyze Goal(s)
[ R
Session Log I

21. Click “Run goal” to run target goal
Run Goal | Initial_rtl/clock_reset_integrity/clock_reset_integrity

£

I@Hun Goal: |initial_ril/'clock_reset_integrity/clock_reset_integrity ﬂ | I Incremental Mode ,(_;*;I |

| ﬁ

22. In the “Msg Tree” tab of the message window, group messages by “goal”
1

Wiew: |Msg Tree ﬂ I Group B_I;:|Severity |ﬂ
O ] Message Tree ¢ Total: 8, Waived: 07 Goal I

| 5
EH— Severitt™ Goal->Severity-Class->Rule-=Message(s) |

El |NF|:|Z[?] Builtln
Fules { Goal Orcler)

Ta

File
radule
Customn...

23. Expand the “clock_reset”integrity” goal folder and then expand the

“Reset_check04” rule folder.

e Mig Tree ﬂ | Group By: [Geal ﬂ 3l Advanced Search...| »
— —
B 7 Message Tree { Total: 8, Waived: 0) _\ Wie
T
E—{™7 Goal = <NoTemplate > :[2]
|l:|—ﬁ| Goal = initial_ril|clock_reset_integrity [clock_reset_integrity [5] Re:
B Re
sig
B—Cimdr useg)
""""""""""""""""" L! -E" “Esynchronols resst ‘processor rat” (af processori s inst_req i ren s Used spnchronously T asgi'
“processor] rx_fifo.gh™), S idesignAvdesignififo s, 72 e
BH—{] IMFO[5 ] ™ User Tag = "< MoTag: "
Goal = "nitial_rtliclock_reset_integrity/fclock_reset_integrity”
Severity: WARMING
Rule: Reset_checkOd
| I
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[LAB 6 (SKIP) CLOCK/RESET INTEGRITY CHECK]

24. Double-click the “WARNING” message. The “Help” window tells us the reset
signals that are used asynchronously as well as synchronously for different

flip-flops.

View: |Msg Tree & | Group By |Goal ) Avanced Seareh.. » Help ~_ Open in Browser

B £ Message Tres (ot 8, Weivert: 0) view: [Message Help +
E—E] Goal = <HoTemplates 2]
éAQ Goal = initial_rtl|clock_reset_integrity |clock_reset_integrity [5] Reset_check0d

B— Reports reset signals that are used asynchronously as well as

| i synchronously for diferent fip-flops

E—CIm

| External Links:
L.ﬂl‘b Asynchrenous reset ‘processor] rst” (at "processor] hs.inst reg 1.req') i 1 d.
=" {at "processorlvx fifo.qb"), ../ /designAdesignfifo v, 72 Messages and

-~ uggested Fix | P | When to Use | Reparts anid

E—L1 NFDS ] Belated

Files | Example Code andfor

Schematic | How to Debug and Fix | Description | Bule Group |

Constraint(s)

M=

Rule Description
The Aesel check?d rule reports reset signals that are used as

25. Invoke incremental schematic by pressing hotkey <i> and you will see 2 flip-flop

fed by reset signal in different modes.

Incremental Schematic : processorl

File  Edit “ew Helg

I EEICEIEEE

rtlc_|68

Schematic Log ® | » Schematic Information ) Fule Hel
This schematic was yenerated from:

Rule:

i reset Trst” (at " 1.hs.inst_req_1.req") is used synchronously {at "processorl.rx_fifo.gh"y

Legend Deseription

———  Fartially visible Net(s)
T Abstract Grouping

[Tips]
If it warning message is being don intentionally in design then it’'s OK and a

waiver should be added for this violation, else, it is recommended to decide on a

uniform reset strategy and stick to it.
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

Lab 7 (SKIP) Performing metastability checks

1. Change directorytolab 7
Unix% cd ~/ADPLL_LAB 2012 Winter/LAB/Lab_7

2. Open the SpyGlass in interactive mode
Unix% spyglass

- Atrenta Console - Untitled-1.prj S
Fe Edt R Tools e

Bevign Selup__—— (s 0 5 TN T — e Resull
PO Enter design files, set designe-reat! options, run tesign-anslysis, and debuy desion Tle ssues. #, search & n[Session Log ¥ oo x

el Design Files | | |

e Add Fle(s) . s Import Source(s) . %" Delete Filefs)  More Actions

« HOL Files 2 s HOL Liararies »
Getting Started X

Welcome to Atrenta Console
Console is a flow-based Ul that guides how to use its features in an orderly manner. Settings like the input files and options
are saved in a project file (*prj) . Iyou already have a project file you may open it from the File->Open Project Menu.
Ctherwise, Console is reay to use with a new project file started for you,
-~ | ConsoleFlow

« The first step in the flow and the one currently shown is (e dy  where design HDL is added and

initially analyzed for syntax and structure,

To begin, click onthe 4 "Add File(s).." icon to add HOL files. Directories with pre-compile HOL files and Technology -~

libraries can also be added. After adding design input, review the design read option seftings and perform design »
Read-in to check your design.

Cnee satisfied with the design setup move on to the next flow step by clicking on _

Inthis step, select design goals from a list and be guided to provide design intent information needed for the goal.

After Goal Setup & Run, the final step is to run the analysis and debug the results.
Get ta this step by clicking on

| Do not show this dialog again Close this window

A

¥ Session Log

Technical support: email support@atrenta. com or dial 1-856-ATRENTA. &y

WO mFD: Setting default Language Mode to ‘nixed'

‘ Language Wiode: Misedd

3. Open project

Project file name | Lab7.prj

Elelﬁdit Fun  Tools  Help
Mew Froject Cirl+r

= Open Project... Ctrl+0

Close Project
E| Save Froject
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

4. Switch run goal to “verif _base/cdc_verif base”

{J Fun Goal: |'v'erif_hasefu:du:_\-'erif_hase | ﬂ =0
_ verif_basefcdc_venf_base |
>>|h'Edit!.. e

5. Inthe message tree view, double-click the ERROR folder.

Feports » Wigw: IMsg Tree ﬂ | Grous By: IGoaJ ﬂ Q] fetvanced Search
— S— S—
B [ Message Tree { Total: 40, Waived: 03
]
E—{] Goal = < MoTemplates |[2]
é—ﬁ Goal = verif_base|cde_verif_base:[38]
]

5 Aol Tag
&5 Delete Tag

% Moty Tay B ERROR S

—ﬁlGMfD* Ac_unsynell [Messages: Groups: 2 Total: 2] :Checks unsynchronized crossings for scalar signals

| ek

—I'ill_l"‘?D’ Ac_unsync02 [Messages: Groups: 3 Total: 3] :Checks unsynchronized crossing for vector signals
B—I
1
H— INFO:[28]

m ‘Walver
—

— R — I

6. Select the “Ac_unsync01” message and right-click. In the context window, select
the “Open Spreadsheet...” option. And then, you will see the spreadsheet viewer.

Reparts » Wi IMsg Tree ﬂ I Group By: IGoaJ ﬂ Cﬁ.&dvanced Searl
— — —

B ] Message Tree { Tatal: 40, Waived: 03

& Acdd T T

© s EH—{27 Goal = <MaTemplate:[2]
5 Delete Tag é—ﬁ Goal = verif_base|cde_verif_base:[38]

i T
2 Mociity Tag BE—1 ERROR(S]

o []—EIE"UD* Ac_unsynedl ™ - ST ' jonized crossings for scalar signals

s Open Mode
% []—I'fli_l"' I Ac_unsyncd2 onized crossing for vector signals
e B § Be =
=] Spreadshee & R
E—7 INFO:[23] Open Spread Sheet...

m Walver

Edit Parameters...

Copy -
Sawve Message List...

‘Waive All b Of Selected Ruleds)
- ™
Tag o |
Preferences. .. Session Log I
T — |
—

Spreadsheet Viewer - Ac_unsyncOl.csv (ReadOnly) =B
File ‘“iew Tools Help

[ 1 el ] ] | G2l ", 8l ef;

¥ Show Header

A E | C | D | E | F | G

D | SO0URCE | soURCEcCLOCK | DEST. | DEsT.cLock | REASON &L SOURCE
1 }arocessor] in2 }arocessor] ki brocessor] inSlow }arocessor] k2 |N0 valid synchronizer usec|1
2 ﬂg processorl inFast processorl clkl processarl.out processar clka Mo valid synchronizer use
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

[Tips]
Click any column will sort that column, for example you may like to sort source or
destination in a real design scenario.

7. Since hierarchical signal names are often longer and may not be visible in
spreadsheet cell, default the name are LEFT justified, but you can change it.
View => Configure Column Text Alignment”

‘- Spreadshe

File  Wiew | Tools

|
:l ézaet Sorting Orler ... i

" Clear &I Filters

Configure Column Text Alighment...

Set Row Height...

Set Font...
1
2

W ap Lnserag

Cra

lb!l!*;.
IE".’-."ajve Selected Messanes

=" Configure column Alignment. | X|
Column " Alignment l |
I::| SOURCE et ¥
| SOURCE CLOCK e 4
DEST. e 3
DEST. CLOCK e 4
REASOH I
TOTAL SOURCES et 4
TOTAL SOURCE DOMAINS ||en—£
WAIVED et ¥
| Cancel |
1l
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

8. Let’s scroll over to the left of the viewer, in the first column, there is an ID field,
click the first entry in this field. Notice that the corresponding message in the
message tree view of the CONSOLE as well as the line of code in the RTL view is
being high-lighted.

Edit File processor] v | Constraints | processorl s (23
A Al 280 irFast <= inl;
— 200
B 201 always Biposedge clk2) s i
202 if{lrat) Al
293 hegin =&
204 inSlow <= 1'hi;
205 end ¥ Eho
205 else
297 begin BZ
[ 208 inSlow <= 1inZ;|
299 end I
300 IR I L=
301 assign ind= inSlow || inFast; 1 &=
a0
2 &5
303 alwaysR{posedge clk2) —
304 if{lrst)
305 begin
Feports » Wiew: (Msg Tree ﬂ | Group By: |Goal ﬂ
B B £ Message Tree { Total: 40, Waived: 03
Ao Tag 1
E—] Goal = < MoTemplate > [2]
Dsliiiz Tag é—ﬁ Goal = verif_base|cde_verif_base:[35]
) 1
facify Tag El— ERROR:[5]
— S R [ s
E—Eli_ﬂﬂﬂ" Ac_unsyncdl [Messages: Groups: 2 Total
Wodular Seh Unsynchronized Crossing: destinati
Incremental Sch & dF primary input processor] in2, clocke
Souwrces: 1 (Mumber of source dom
preadsheet
. Unsynchronized Crossing: destinatio
ialver & F processort inFast, clocked by process
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

9. You can use spreadsheet viewer to interactively to apply cdc_false_path on a

crossing

Click the cell to select the particular path
SOUCE | Processorl.InFast

A | B | c | D | E | F | & |
I | SOURCE SOURCE CLOCK DEST. DEST. CLOCK REASON ITAL SDUHCﬂ
1 5 rocessarl ing rocessor] clkl rocessar] inSlow rocessor] ok Mo walid synchronizer usecl
2 5] processorl.inFast processorl.clkl processorl.out processorl.clk2 Ho valid synchronizer uz(l
L
— e —

Click the “C” button to set cdc_false_path

Spreadsheet Viewer - Ac_unsyncOl.csv (ReadOnly)

EEIC T 1

r“‘T-:u create cdc_false_path constraint(s), select the violation(s)
by clicking the left mouse button and dragging the mouse so
Iu:ess that at least one column in each row for which the constraint(s)

are to be created is highlighted and then click on this button.

== I N | A 1

Select “Source FF, Dest FF” and click “OK”

r I

|'_- Select Flop/Clock ?|
| | Create cdc_false_path from :

— 4 Source FF, Dest FF a
~ source Clk , Dest Clk
I Don’t show this dialog again

Ok Cancel

—
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

cdc_false_path will be generated in constraints editor

0
ol
x|

@ SGDC Constraint Editor

Select Constraint Type: chc_fa]se _path ﬂ

(i) Met:| |
| Constraint Arguments Clear > | Preview Constraint |
-from |
“to I
. I
= = Help

Edit & | Update 3} | = —
Constraints List: Showing Py 171 (@] 31| Py. Size |

@ cdc_false_path -from "processor].inFast" -to "processori .out”

Comment | Al
cde_false r

_path .
—

k|

~ I~

Constraint File: |processor1 G ﬂ @ Edit File... i 5

Append | Append & Run | Close |
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

Finally click “Append & Run” to update the constraints file and run the analysis.

e 8 | Tt @ | R —

Is List:

Showing P11 | 5| Py. Size |

I:dc_false _path -from "processorl .inFast” -to "processorl .out"

1

4

|

File: |processor! agdc

ﬂ@ Edit File..

Append | Append & Run |
—=

Close |

-
ETETE T | |

i N

|| Append and run Spyglass with
I

new commands I

| TR

= Run Spyglass & Apply Constraint: ?'I

This would append the generated constraints
to the file and rerun the spyglass
Do you want to continue?

o |

Append & Run |

——

Succesfully sppended the constraints in the file processorl.sgde

SpyGlass Info

M |

[Tips]

If you have more paths to be set cdc_false_path on, repeat the above steps.

10. Open the “Ac_unsync02” rule folder.

| 1 1
|
[ Fieports > view: |Msg Tree ﬂ | Group By: |Goal ﬂ ) dcivanced Search
_ — —
Message Tree { Total: 39, Walved: 0
ok Akl Tay = E\-I o ¢ )
EH—{"7 Goal = <MoTemplate: :[2]
T
i Delate Tag E—{2] Goal = verif_hase|cdc_verif_base:[37]
: T
#F Moty Tag B—{7 ERRDR[4]
T

—EIE"':D’ Az _unsyned! [Messages: Groups: 1 Total: 1] :Checks unsynehronized crossings for scalar signals
i

—EID’HD’ Ac_unsyncl2 [Messages: Groups: 3 Total: 3] :Checks unsynchronized crossing for vector signals

H—
B—7 INFO:[25]

[ Spreadshest

m Walver

Results
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

[Think about it]
What'’s the “Ac_unsync02” rule?

11. Right-click on “Ac_unsync02” folder and select “Open Spreadsheet”

_ﬁ ERROR:[4]

. EI|_|M:D’ Ac_unsyncOl [Messages: Groups: 1 Total: 1] :Checks unsynchronized crossings for scalar signals

—ﬁ
|
BH—{7 INFO:[28] Hel

Open SpreadSheet...

Dpen Node L

Edit Farameters. ..

Copy
Save Message List '
— e
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS] BPibRcscBENRE|

12. In the “DEST” column locate “top.processorl.inst_p.rx_data2_q[3:0]” and click on
“ID” to open violation spreadsheet and at the same time it will also cross-probe
to Msg tree.

DEST.

top.processorl.inst_p.rx_data2_q[3:0]

Spreadsheet Viewer - A

nsync02.csv (ReadOnly)
File:

EIET NI T

¥ Show Header

|D4 ﬂ value= |processor1.inst_p.rx_dataZ_q[S:D]

& | B | c | D | E | F
| 1o SOURCE SOURCE CLOCK DEST. DEST. CLOCK REASON

View  Tools

rocessor] tmp_datafd]

rocessorl clkl

rocessor] out_datal0]

rocessorl k2

Mo valid synchronizer user

rocessor] inst_p tx_dats

rocessorl clkl

rocessor] inst_pory_data3_g[0]

rocessorl k2

Mo valid synchronizer use

|5 & l.inst_p.t=_d: 1.clkl processorl.inst_p.rx_data2_q[3:0] processorl.clk2 Only sources merge on v/

I";:nrocessoﬂ.clm

MEG_GRP_TAG = 9 (Instance based merging)

eslgn elup

alysis and debug design issues

| ]

File Wiew Tools

EIEEETEEN T T

| S o eser

a4 3| value= [C
|| B | C | i} | E | F
21 . [ SOURCE SOURCE CLOCK DEST. DEST. CLOCK REASON
gg /f Receive block 1 rocessor imp_datal] processor | okl rocessor] out_datal0] rocessar! k2 o valid synchrani
lwaysaipossdge ackelk)

54 e dateq <= selon g 7 (tx_dats_g & rx_valid) |2 rocessor | inst_p 1 _s ] rocessor | inst_p rw_tata3_ul0] rocessor] ok2 Mo valid synchroni
5 3 JrocessorT.inst_pix_ ekl Processorl.inst_p.rx_data2_q[3:0] |processorl.dlk2 nly sources me
S6  alwaysB(pesedge ackelk)

. §7 r_aatal g ¢« rvalid 7 (ndutal g

e
59 alwaiatl(inﬁedie ackelk)

rver| | 51

62 wire rx_data_new;

63 assign Tx_data_new = {{lrx valid & tx_datad_q[3
64

Spreadsheet Viewer - Ac_unsync02.csv (ReadOnly)

[BETE

Help

 — L

eril_basesode_verif_hase

protacol_sync.y | processort sodc pmtocm_sync.v(z)|

x_sta

sheet Viewer - ac_unsyn 4.csv (ReadOnly)

65 alwayst(posedge ackellk)
66 1x datad g <= (rx data_old | rx data new);

g (= A | B

C 3 value- |

| A ] | c ] D | E | F |_&

File Wiew Tools

Help

|

> iew: [Msg Tres ﬂ | Group By: [Goal g

T —7 Tagar = <ra Templates 2]
i

BI—£7 Goal = verif_baselcde_verif_base:[57] hema Type Signal Hame Falure Fieason | Synchrorization Scheme Clock Names s Clock Domg
. L ERROR{4] [ Destination flop rocsssor | inst_p.ro_ destinatiol i rocessort ok2 i
- L BT e urogne iMessages: Grouss: 1 Tat] 2 Sowrce flop rocsssor | inst_p.l_dati Oy sources merge on mul.A. rocessort ok
Iy 37 b [owcefiop rocessor | inst_p.x_dati Oy sources merge on mylA. rocessort ek
o E—EIE T 4o _unsyncd2 Messages: Groups: 3 Tolf g3 i5— Gulfer faetectedy rocessor | inst_p inst_puila. Corventional mui-fiop foprocessar T cha T
o Unsynchronized Crassing: destinatiol
tal Seh flop prosessor 1 imp_datalD], closke

Soirces: | (NUMber 3f 30urce dam
Unsynchronized Crossing: destinatio|

@) Provessor k2, source fiop process
valid sychronizer used Total Souree

J ddesignaidesionorotocal_syne.v,

iinsynchronized Crossing; destinal
@]y Erocessorl clk?, source flop proce

Reason: Only sources merge on m:

D, ..7../designfA/desiqn/protecol

13. At the spreadsheet viewer “ac_unsync04.asv (ReadOnly), click “incremental Sch”
icon to debug.

Wiew  Tools

2 HAs | BiE 6w

FOpen Incremental Schematic

k2

Show Header
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

[Think about it]

The failure reason it seems that MUX inputs are fed by asynchronous source. But
why “rx_data2_q” is reported as unsynchronized?

(HINT: Double clock the MUX input!)

[Tips]

SpyGlass, by default, reports all such crossing as unsynchronized/metastable.
Apply a “cdc_false_path” constraint on paths that are having exception such as
static or test or debug logic.

14. In the spreadsheet for “Ac_unsync02” rule violation locate destination
“top.processorl.inst_p.rx_data3 g[3:0]” in “DEST” column

Spreadsheet Viewer - Ac_unsync02.csv (ReadOnly)
File ‘“iew Tools

(EIEEET RSP T T

¥ Show Header

D3 ﬂ value= |processor1 .inst_p.r<_datad_g[0]
i A B | B | D | E | F
| D SOURCE | souRcE cLock | DEST. |  DEsT.cLock | REASON
1 His processor ] trop_data0] processor] clkl processor | .out_datald] processor] clk2 Mo walid synchronizer used
% pmcesson.im _ptx_datad_q[0] I‘, 1.clkl I‘, 1inst_p.ax_data3_g[0] .-l< 1elk? Ho valid izer uzed
F@CHIC  processorlinst_potx_data2_q[30]  processori clki processor inst_p rx_data2_g[3:0] processort inst_por_datad_g[o] ins]

! ! MSG_GRP_TAG = & (Instance hased merging) [—

15. Click on the “ID” field and you will see this will cross probe the violation in

schematic/Msg Tree, also a violation spreadsheet will open.

[ —— —— " ) ] = ’ . ’
= > | SOURCE | SOURCE CLOCK | DEST. | DEST.cLOCK |

1 6 frocessor] tmp_datal] oroessort okl forotessorT.out_dataD] frocessort k2 o vl syrichr

protocol s | processcrt sy | protocol ey 2) | 2 Processori.inst_pAx_datad_ql0]  processorl.ciki |processori.ingt_p.rs_data3_al0]  processor.cik2 Fi valid syuch

57 o _dakal_g <= £x_valid ¢ (&% datal g) : rx_staf 3 & prosessorlnst_p t<_date3_gf30]  provessorl okl processorl inst_prs_siste2_g[3:0]  jrocessorl cka Only sources m

|| 59 alvays@(posedge ackolk)
60 rx dabaZ_q <= rx valid ? tx_dataZ_g : tx_data3

Fle Edit View Help

61
82 i data_news = o < - o
€1 aseign Tx daka rew = ((1zv_valid & tx_datad_q[3 Al oo |1 # 55|
61

65 alyays@(posedge ackelk)
[66  tx datal g <= (i dataeld | ©x datamew);

68 alvays@(posedge ackelk)
Frl| 69 begin
70 rx_stat_data <= stat_data;

71 sel rx g <= sel rx; = Spreadsheet Viewer - ac_unsync_03.csv (R
T2 end
7 File View Tools

E FIEL I L

¥ Show Header

view: [Msg Tree | | Grow By [Goal
BT R e BE] #| vawe= [tio valid synchronizer used
B Goal = verif_base ode_verif_base [57] |_& | B | c | o |
7 ERROAL4] |shernad Type | Sl Narme | Failure Reason | B
T BN D 4o urapret [Hooeages | | SLI8__[pestiaton fop rosessor nal_psi_dafuinsynhorieed destnation A
i - 28T Source flop processor.inst_px_dalo valid synchronizer wsed HLA|
" B—OIEMTF A0_usyne02 [Meswages| 30 7 Potentil Gualifer processorinst_pnst &5 vai synchronizer used
Unsynchroniee Cros: |
2l Geh [T flop pracessart tmp_ | MSG_GRP_TAG = 8 (Instance hased merging)
Saurces: 1 (Huraber o

Unsunchronized Cro:
L processort clk?, soui R
S nson: g valid su Clk2 | »r--—="—i—-mmmm oo
u/desiqni/design.
Unsynhrorized Cros:
processor k2, sour
L By sourcss mere o
. esignadesigrpr
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

16. As you can see above reason of failure is “No valid synchronizer” used, which
means tool is unable to find any synchronizer or synchronized control line. Also
tool is also showing a potential qualifier for this crossing.

Spreadsheet Viewer - ac_unsync_03.csv (ReadOnly)

File  “iew Tools Help
MG EI TR " @ vle

%  Show Header

D3 +| value= |N0 valid synchronizer used
A B = L E F
~hernal Type Sigral Mame: Failure Fieason Synchronization Scheme |lock Name
q1 Ué Drestination flop k:urocessoﬂ.instJa.rx_dataS_q[D] unsyhchronized destination MLA processor 1
2 G\__;[E ISouﬂ:e flop bmcessnrl .inst_p.tx_datad_q[0] Pln valid synchronizer used PI.A. bmces&nr
31 F Faotential Gualifier processorl.inst_pinst_pulse_sync data_meta LA, Conventional multi-flop foprocessor 1

[F Potential Gualifier |

|

17. Locate the “Potential Qualifier” at “Type” column and click on the “ID” field to
cross-probe to schematic and open “Incremental Sch” window.

I—
F -
O Spreadsheet Viewer - ac_unsync_03.csv (ReadOnly) |=l[o|x] Spreadsheet Viewer - Ac_unsync
File View Tools Help
AZ| ] g =] Li7] g
= | FlEd | w5 #, & v el |
¥ Show Heacer
nee +| value= |7
& [ [ [1} E F 5 D
shemat Tvpe Sigral Mame Failure Feason Synehronization Scheme [Jloc CE CLOCK DEST.
1@ HE  [Destination flop processart rst_p.r<_datad_a[0] bnsynchronized destiration .4, pre okl pracessor! out_datal] pro)
2@k [source flop processort inst_p tx_datad_g[0] No valid synchrorizer used  |MLA. pre Mok Jprocessori.inst_p.r=_data3 g[0]  prog
HeD |7 Potential Qualifier processor Linst_p.inst Jul:e,:ync.daﬂa,me\ap.n. |Cm jm | k1 processorl inst_pori_data2 g[3:0]  proc)
| | I |

" Potential Qualifier |

Fle Edit Mlew Help

IR

H
H

Messages: Display
i CRET]

Delete Taiy

Modify Taig

Moclular Sch
Incremental Seh
Spreadshest
Walver
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

18.

19.

[Think about it]

From the schematic it seems qualifier is a double flip-flop synchronized signal and
gating the source on AND gate. There is potential qualifier shown for “rx_data3”.
If as a designer you accept this potential qualifier then what is the risk you are
taking?

(HINT: Trace fan-in of OR gate which comes in between crossing, no asynchronous
source should feed into OR gate other input)

Close all the spreadsheet viewer and incremental schematic windows.

To check the reset synchronization, double-click the “Reset_sync01” rule folder
(under the Warning folder). You will see violation reported for the reset signal

“ n”
rst”.
[E] Reports > View: |Msg Tree ﬂ I Group By: |Goal ﬂ CI;IAdvanced Seart|
- —
= =]
5 Al Tagy é—ﬁl Goal = verif_hase|ode_verif_hase:[37)
T
5 Delete Tag E—{1 ERROR:[4]
| —
(@ Modify Tag —Eli_i”i)’ Ac_unsyncOl [Messages: Groups: 1 Total: 1] :Checks unsynchronized crossings for scalar sighals
| —
- H—EIEMTD 2c_unsyned2 [Messages: Groups: 3 Total: 3] :Checks unsynchronized crossing for vector signals
Madular Seh O£
ncremental ch H—F
[ spreacisheet iﬁ:,j}
| —
30 waiver s s
i
p—& qr
l—i\:[} Reset sighal 'processor! rst' for flop ‘processor! tmp_data0]' is not synchronously de-asserted relative
= o clock sighal ‘processor! clk!”, esignAfdesigniprocessor] vy,
to clock al 1.clkt’, i ik 1w, 280
H—{"] INFO:[25]
.
[Tips]

The rule “Reset_sync01” checks an asynchronous reset, should be synchronously

de-asserted, relative to the clock. If an asynchronous reset is NOT synchronously

de-asserted, the it may cause the following problems:

® Violation of the reset recovery time.

® Reset removal happening in different clock cycles for different sequential
elements.

Synchronization helps reduce such possible problems in the design. We can

achieve synchronization by various means. A simple approach is to pass the reset

through a metastability structure.
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

20. Let us assume that the reset synchronization is coming from a reset synchronizer
block which is NOT part of this design. If this is the case, then you will see the
messages reported for all occurrences where a reset is NOT asynchronously
asserted and the synchronously de-asserted. There messages could be
considered as NOISE. One way to prevent SpyGlass from reporting these
messages is to apply an input constraint on the reset port and associate it to a
clock.

21. Double-clock the message for flip-flop “processorl.tmp_data[0]” in the
“Reset_sync01” rule folder for “top.rst” and invoke the “Incremental Sch”.

Lé Fepoarts » wview: |Msyg Tree * I Group By: |Goal + CEJ[JAdvar
- H—_| LUd = <O TR ]

5 A Tag é—ﬁ Goal = verif_hase|cde_verif_base:[37]

5 Delete Tag é—ﬁ ERROR:[4 ]

{6 Moclify Tag —EILMZD* Ae_unsyncOl [Messages: Groups: 1 Total: 1] :Checks unsynchronized crossings for scalar signals
_ —CILM I An_unsynel?2 [Messages: Groups: 3 Total: 3] :Checks unsynchronized crossing for vector signals

@ Modular Sch a—7

Incremental Sch —|‘3|

£ srewtatnet B

|9 aiver —I'iIL:D>
a—eI

) Reset signal ‘processord rst' For flop 'processorl hmp dataJ0]' is not synchronously
=" de-asserted relative to clock signal ‘processorl.clkl’, ../../designA/design/processorl v, 2

E— 1 User Tag = "<NaTag>"

Goal = “verif_hasefedc_werif_base”
Severity: WARNING

Fule: Feset_sync01

Incremental Schematic : processorl

Fle  Edit Mew Help

AEIEE

D

T —

|
|
|
i \tmp_data_reg]0]

Schematic Log «® » Schematic Information &) Rule Help
This schematic was generated from:
Rule:

Message: & Reset signal ‘processorl.rst’ for flop ‘processor].tmp_data[0]' is not synchronously de-asserted relative to clock signal 'proc

Legend  Description

—— Partially visible Met(s)

Fj Diveable Instance

Blackbox Maodule
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

22. The message report that the reset signal is NOT being synchronously de-asserted
relative to clock signal “clk1”.

——

» Schematic Information &) Fule Hi
This schematic was generated from:

Message: & Reset signal 'processorl.rst’ for flop ‘processorl.tmp_dataf0]' i not synchronously de-asserted relative to clock signal ‘processorl.clkl’

Legend Description

. Partially visible Met(s)

: | Diveable Instance

Blackhox Module
l:l Encrypted Module
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

23. Let us apply an input constraint on the “rst” pin. At “Atrenta Console” window,
expand the “Module View” by click “>>"

Atrenta Console

Edit Run Tools  Help

t Fun the goal analysis and debugy design issues.

@ Fun Goal: Iverif_basefcdc_verif_base ﬂ =+ Hicle HDL Wiewer | _1 Incremen|

g }! * Edit File ‘ processor] v | processor] sgdc

I'qu-zpamd rodule View i
— ZEE  always@{posedge clk® or negedge rst)

7 Prev Probe 259 Dbegin

260 if(lrst)

261 out datag=0'hi;

262 elze 1f(lenl)

[ nest Load ggz out datac=tmp data;

[ Prev Load 265 end
266 always@{posedge clkl or negedge rst)

[ mest Driver || 267  hegin

if ol
& Prev Driver ggg = (.rst]j;egin
270

rodule Wiew

w. ki e e
Shiow: IMDduIe Wian QJ « | 4 Edit File processorl v | processorl sgode

=) |?| Top Modules = Print File 57
""" o processor [i2As] T

— 258 always@(posedge clk
) Prev Probe 258 hegin

=1 hs [0£3] e . EEE if (lrst) .
| B o out datag=
=1 protocol_sync [6710] — BEE  else if(lend)

fifo E Mext Load ggi out_data<=
E-C19e [6/8] B8 Frev Load 265 end

[ 266 alwaysB{posedge cllk
[l mext Driver| | 2867 hegin

i 1
B Prev Driver ggg i ('ISt]:;egin
270 =
271
27
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

24. Switch Show type to “Constraints View”.

Show: | Module View ﬂ

B C|File View
"""" é‘ Module View
Instance View

Constraints View

Show: |Constraints View ﬂ ﬂ ¢ Edit F
5 7 SGDC Files %, | = Print
""" Ly pracassarisgae ™y ||

— m—

25. Double-clock the constrains (SGDC) file from console Ul

SGDC file name | processorl.sgdc

Show: |Constraints View ﬂ « | % Edit File processorl v | processori sgdc

=] |:| SGDC Files g [ e PrTFne |
1 processori sgdc i

current_design processorl

clock -name clkl -domain clkl
clock -name clk2 -domain clk2

&7 Prew Frobe

reset -name rat -value 0

#unconment the following line to remove the Reset syncll wiolation on
#input -name rst rst -clock clkl

1

2

3

4

5

3

7

g

|

10

11 dinput -name inl -clock clkl

12 dnput -name inZ -clock clkl

13 input -name ing -clock clk2

14 dinput -name rxd i -clock clkl
15 dinput -name cts_i -clock clkl
16 input -name sio_ce -clock clkl
17 input -name sio_ce_»4 -clock clkl
18 dnput -nzme din_i -clock clkl
19 input -name re_i -clock clkl
20 dinput -name we_i -clock clkl
21
22
23

current_design "processorl”
cde_false_path -from “processorl. inFast" -to "processorl. out”
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[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

26. Edit the “processorl.sgdc” constraint file by pressing the hotkey <e>. This will
open the file in the editor window. Uncomment the line with input declared.

SPYGLASS:processorl.sgdc

current_design processorl

I =

clock -name clkl -domain clkl H
clock -name clkZ -domain clk2

rezet —name rst —value 0

#uncomment the following line to remowve the Reset_syncOl wviolation on
#input -name rst rst —clock clkl

input -name inl -clock clkl

input —name in2 -clock clkl

input -name inZ2 -clock clk2

input -name rxd_i -clock clkl
input -name cts_i -clock clkl
input -name =zio_ce -clock clkl
input —name zio_ce_x4 -clock clkl
input -name din_i -clock clkl
input -name re_i —clock clkl
input -name we_i —clock clkl

=

current_design "processzorl”
cdc_falsze_path -from "proceszzorl,inFast” -to "processorl,out”

"processorl,sgde” 230, BOVC h,0-1 fAll

SPYGLASS:processorl.sgdc

current_dezign processorl

clock -name clkl -domain clkl
clock -name clk2 -domain clk2

reset —name rst -value 0

#uncomment. the following line to remove the Reset_syncil wiolation on
input -name rat rst -—clock clkl

input —name inl -clock clkl
input -name inZ -clock clkl
input -name inZ -clock clk2
input -name rxd_i -clock clkl i
input —name ctz_i -clock clkl b
input -name sio_ce —clock clkl H
input —name sio_ce_xd -clock clkl
input -name din_i -clock clkl
input -name re_i -clock clkl E
input —name we_i —clock clkl H

current_dezign "processorl”
cdc_falze_path —from "processorl,inFazt" -to "processord,out”

"proceszorl,sqdc” Z3L. BOEC b,0-1 All
—

Using PLL in Cell-Based Design / NARL CIC DSD DTS C. L. Huang Lab7-17



[LAB 7 (SKIP) PERFOMING METASTABILITY CHECKS]

27. Rerun the selected gaol

e —]

'- Fur the goal analysis and debug design izsues.

@ Fun Coal: [verif_baseicde_verif_base

Shioe: ICDnSt
| : SGDC Hies IJ '

28. No further “Reset_sync01” messages are being reported for “rst” with respect to
“clk1”.

Fieports » Wigw: IMsg Tree ﬂ | Group By: IGDaJ ﬂ @Mvanced Search...l
oy e e —

5 A Tag EH—{] ERROAE]
5 Delete Tag E—EII I
2 Madify Tag —fil
_ m—EIE
B O
E—CIE
H—] INFO:[27 ]

Results

o 0000000000000000000000000000000000000000000000000000000000000_|-

[Think about it]

If an input is registered in more than one clock domain, it will definitely be
asynchronous with at least one of the clocks. Therefore, a synchronizer is
required on at least on flop. The “Clock_sync05” rule is designed to flag these
situations. Now, can you tell why primary input signal "in2" reported as
"Clock_sync05" warning?

(HINT: Use the Msg Tree tab and Incremental schematic.)
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION]

Lab 8 CDC functional verification

1. Change directory tolab 8
Unix% cd ~/ADPLL_LAB 2012 Winter/LAB/Lab_8

2. Open the SpyGlass in interactive mode
Unix% spyglass

- Atrenta Console - Untitled-1.prj S
Fe Edt R Tools e

Bevign Selup__—— (s 0 5 TN T — e Resull
PO Enter design files, set designe-reat! options, run tesign-anslysis, and debuy desion Tle ssues. #, search & n[Session Log ¥ oo x

el Design Files | | |

e Add Fle(s) . s Import Source(s) . %" Delete Filefs)  More Actions

« HOL Files 2 s HOL Liararies »
Getting Started X

Welcome to Atrenta Console
Console is a flow-based Ul that guides how to use its features in an orderly manner. Settings like the input files and options
are saved in a project file (*prj) . Iyou already have a project file you may open it from the File->Open Project Menu.
Ctherwise, Console is reay to use with a new project file started for you,
-~ | ConsoleFlow

« The first step in the flow and the one currently shown is (e dy  where design HDL is added and

initially analyzed for syntax and structure,

To begin, click onthe 4 "Add File(s).." icon to add HOL files. Directories with pre-compile HOL files and Technology -~

libraries can also be added. After adding design input, review the design read option seftings and perform design »
Read-in to check your design.

Cnee satisfied with the design setup move on to the next flow step by clicking on _

Inthis step, select design goals from a list and be guided to provide design intent information needed for the goal.

After Goal Setup & Run, the final step is to run the analysis and debug the results.

Get ta this step by clicking on

| Do not show this dialog again Close this window

A

¥ Session Log

Technical support: email support@atrenta. com or dial 1-856-ATRENTA. &y

WO mFD: Setting default Language Mode to ‘nixed'

‘ Language Wiode: Misedd

3. Open project

Project file name | Lab8.prj

Using PLL in Cell-Based Design / NARL CIC DSD DTS C. L. Huang Lab8-1



[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION]

4. Once you’ve cleaned up all the metastability issues, you are now ready to
perform advance CDC checks on the design, such as Reset verification,
FIFO/Handshake verification, etc. Click the drop down selection to load results of
“cdc_verif” goal.

{3 Fun Goal |verifa’cdc_verif |ﬂ =T

veriffcdc_verif |
veHrf_bhasefcdc verf base
= Frint |clock_reset_integrityfclock_reset integrity
T | & UCI'L:J;IJ.E—CJ.ll.:K on a message to See t.lf.lE.' ‘].TE.'J.B.
—

s | &0 Edit |

[Think about it]
In addition to performing structural checks SpyGlass CDC will perform some
functional checks using formal engines to verify the design functionality.
Even if your synchronization schemes are in place, how sure can you be that they
are functioning as expected? For example you have implemented a FIFO
synchronizing scheme, how can you be sure that FIFO does not under-run or
overflow? You have implemented some control logic which makes use of a gray

code counter. How sure can you be that the behavior is as expected?

[Tips]
Make sure you do NOT have any “Ac_sanity04” messages. If there is any

Iz

“Ac_sanity04”, none of the rest of the “Ac_” rules would be run due to this

“Ac_sanity04”

5. Data coherency (Convergence) — Gray code checks

In the “Msg tree” tab of the message window, expand the “verif/cdc_verif” goal

folder and then expand the “Ac_conv02” rule folder.

Feports > wiew: |Mzg Trae ﬂ | Group By: |Goal ﬂ CEJAdvanced Sear
— —

—
EH—L] Goal = <NoTemplates:[2]

% A T
R0 ekt Tag BI—{21 Goal = veriflosie_verif. 48]
T
{5 Delete Tag B—£57 ERROR{ 11 ]
(ﬁg Mucify Tagy 1—CIEM T e cde0d [2] :Checks all the control-bus clock domain crossings which oo not follow Gray encoding

— Az _convD2 [1] :Checks same-omain sighals synchronized in the same destination domain and are converding before
H—CI I !
sequential elements

&
[
[]—Cla’ti\j} Az fifo01 [3] :Checks if there is overflow or underflow in any FIFD of the design, or if the FIFD is partially identified
&
[
&

[ Spreasheet

m ‘Waiver

q EIE.'U\:D’ Ac_handshake02 [1] :Checks whether the request and acknowledgement signals are following the handshake protocol
- ar niot

H—CIEM e & unsyned [Wessaes: Groups: | Total: 1] :Checks unsynchronized crossings for scalar sionals

]—EICW 1= Ae_unayne02 [Messages: Groups: 3 Total: 3] :Checks unsynchronized crossing for vector signals
B—
EH—{7 INFO[30]
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION]

Double-click the reported violation message and use hotkey <i> to open

incremental schematic window.

Atrenta Console - lab4.

l"“ Fun Took Help
| |

the goal analysis and debug design issues

Godl: [verif/cdc_veri

.~ Edlit File reconvergence v | Constraints
e liatbe 30 alweys Biposedge clk2)
- 40 3 <= Wl

42 crossing IZ(data, clkl, clkZ, w2);

44 alvays Biposedge clk2)
4 <= w2

+| =4 Hide HOL Wiewer | s incremental Made

45 wd <=
45 msign batewd - wi - al;
47

[ 40 assign out = Gatewd & w3l
43
50

Bl //fam for gray encoding
52 alvaysBipozedgs clkl or negedge rst)

E—L Goal = <MoTemplate 2]

53 begin
54 if{lrst)
55 stabe<=2'h00;
cr e
|51 Rieparts > wew: (W5 Tree #| | Group By [Goal +

e

b3 Mociular Soh

% el T L
B B—{ Goal = verif|cdc_verif.[45]
i Dette Tog £ ERROR[11]
> Mociity Tag E—EIEMIF &2 _edens [2] :Checks 2l the eontral-bus clock damain crossings which do nof

L A2 _CONVI2 [1] “Checks same-domain signials synehronizedt in the same cestin
]7&_"\/\1} Sequential elements

[ Incremental #oh | £

L@}m Signals processori.qray.wi,processorl qray sr2 converge on ‘processi
ufu/design idesignreconvergence v, 48

A—CIEMDF ae_fifon1 [3] :Checks if there is overflow or under flow in any FIFD of the des|
P £_ranckitake02 [1] (Checks whether the reguest and acknowledgement siorn
Ol

E

E

E—CIEMTF £ unsyncd! [Messages: Graus: 1 Total: 1] :Checks unsynehronized crassin
E—CIEM D e _unspned? [Messages: Groups: 3 Total: 3] :Checks unsynehronized crossing

Incremental Schematic

Hle Edit Vew Help

ox| @R Fnd

2P RN= NN RS

When the synchronized signals converge, they typically, but NOT always, originate
from some type of gray code counter. Once determining the re-converging

synchronized signals, advance CDC checks can perform a gray code check on the

signals.

File  Edit Mew Heln

== | =] cx| @4 Fnd

Schematic Log

Incremental Schematic : processorl

| BlAE | El et ] =

gray.w3_reg

« | »
This schematic was generated from:

Schematic Information

Rule: Ac_conv02: Checks in signals inthe same

@ Fu

o domaiin and are converging befare sequential elements

Message: @ Signals processorl.gray.u1,processor].gray.s2 Converge oi |Processorl.gray.out’. Gray encoding check: 'FAILED'

Legend  Description
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION]

With the message highlighted within “Ac_conv02” rule folder, use hotkey <w> to
open the “SpyGlass Waveform Viewer”.

Igml Fun  Tools  Help - SpyGlass Waveform Viewer
| | > | % Fle Edt Bus View Optins Window  Help
Design Setup 0al Setup & Run
|
un the goal analysis and dekug design issues.
3.186ns | 3.186ns n‘s‘ L ‘1n|s‘ L |2n‘s‘ L ‘3ﬂl
un Goal: - [verivcde_verif ﬂ )% Hitle HDL Viewer | 1 Incremental
a verification_cycle[31:0] 0

{ "Edit Fle | reconvergencey | Constraints 3 procassarl gray I temp
= Frint File .
= 30 alvays @(posedge clkZ)

a0 Wl <= s 2 processorl gray.[2.temp

41 X 3 processorl.clk1

42 crossing I2{data, clkl, clkZ, w2);

43

44 alvays B(posedge clkZ)

45 wl <= wl;

46 assign Gatewd = wd ~ al:

47

[ 48 assign out = Gatewd & w35

49

=

51 //fsm for gray encoding

52 alvays@(posedge clkl or negedge rst)

53 begin

54 if (lrst)

55 stated=2"h00;

SR alza

=

[ Feports » view: [Msg Tree #| | row gy [God 3

— E—1 Goal = <MaTemplates [2]

% bk T
3 T BI—{™] Goal = verifledc_verif:48]
T
5 Delets Tag D ERRORIT ]
[l
2 Moy Tag E—CIEM I #2_cdens [2] :Checks all the control-bus clock damain crossings whic
- I Az_60nw02 [1] “Checks same-comain si izect i

g - ignals synchronized! in the sams

[0 Mociutar Sch E*E'E‘MD Sequential slements

[ incremental Sch [ v il privcessiort rav i o cessori dial 43 cunveide o0
. . /desiqnAdesign/reconvergence v, 18

A—CIEMMTF ac fifanl [3] Checks if there is overflow or underflow in any FIFD of

[ waverorm E

Az_handshake(2 [1] .Checks whether the request and acknowlecigeme|
|3 waiver " w: Open Waveform viewsr b it B & o
%’ ——

From the waveform, it can be seen that signals feeding destination of 2 crossings
“processl.gray.ll.temp” and “processorl.gray.l2.temp” are changing at the same
time. Hence, this is a violation of gray code.

SpyGlass Waveform Viewer - [Diagram - Ac_convOR2.1.ved*]
Bus Wiew Options Window Help

+|aF

a_|ar

I -4.109ns  |[Ons M‘us [2ns J3ns [4ns |5n! [Ens [rns [Bns
PRI i N i A T A a SN N M M SR

ailure

verification_cycle[31:0] 1

processorl.gray.[2.temp

1
processorl.gray.|1.temp |
]
]

processort.clkl

[Think about it]

Why the SpyGlass report re-converging singals do not follow gray encoding?
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION] RlibRescB=RI-Rs|

6. Close all windows expect the “Atreanta Console” window.
7. Complex synchronizations schemes: FIFO under-run and overflow checks.

In the “Msg tree” tab of the message window, expend the “verif/cdc_verif” goal
folder and then expand the “Ac_fifo01” rule folder.

1
[ Feports » Wiew: [Msg Tree ﬂ | Group By: [Goal O Achvanced Geare
— — —
BE—£7 ERRORL11]
&% Add Tag — ) ) ) .
[]—Ifli_MID* A_ede08 [2] :Checks all the control-bus clock domain crossings which do not follow Gray encoding
Delete T:
R; Pt tad eI A cony02 [1] :Checks same-domain signals synchronized in the same destination domain and are converging before
@ Iodify Tag EH— seguential elements

o [—]—EI:MI} A¢_Tifol1 [3] :Checks if there iz overflaw o underflow in any FIFD of the design, ar it the FIFD iz partially identified

E; Woduiar Sch FIFD with memory processor | t<_fifo.mem’, read pointer ‘processar 1 t=_fifo.rp’ and write pointer
Incremental Sch ‘processor] tx_fifoowp detected . " Overflow’ check: FAILED, . J. designaddesignififo.w, B2

FIFD with merory processor | t<_fifo.mem’, read pointer ‘processar 1 te_fifourp’ and write pointer

— Spreadisheet ‘processor 1 tx_fifo wp' detected . *Underflow’ check:FAILED, . f fdesignAidesign/fifo v, B2
Waveform w FIFD with memory ‘processor | .vx_fifo.mem’, read pointer ‘processor 1 r=_fifo.rp’ and write pointer
|1 Waiver ‘processar rx_fifowp’ detected. " Underflow” check FAILED, .\ fdesignAidesignsfifo v, 62

[]—EI:Mj} A¢_handzhakeD2 [1] :Checks whether the request and acknowledgement sighalz are following the handshake protocol or not
[]—EIE"' I Ae_unaynell [Messages: Groups: 1 Total: 1] :Checks unsynchronized crossings for scalar sighals

[j—l‘flE'l'l E) A _unaync02 [Messages: Groups: 3 Total: 3] :Checks unsynchironized crossing for vector signals

_I_ —

Double-clock the message with memory “processorl.tx_fifo.mem” specifically
the one with overflow. The message informs us that the read and write pointers
have been identified for this FIFO implementation.

— —
— — —
£ add T B—£7 ERROATT]
) []—EI:MD’ A coed [2] (Checks all the control-bus clock domain crossings which do not follow Gray encoding
W Rec iy Ac_cony02 [1] :Checks same-domain signals synchronized in the same destination domain and are converging before

‘66 todify Tag E—oEmI sequential elements
- [—]—EI:M:D’ Ac_fifol! [3] :Checks if there is overflow or underflow in any FIFO of the design, or if the FIFO is partially identified
I voctter sch FIFG with memory ‘processort bk fifo mein’, read pointer ‘processori it fito.rp’ and wiite pointer

Hedr ‘processor] tx fifo.wp' detected. 'Overflow’ check:FAILED, ../../designf design/Mfo.w, 62

B Incremental Sch
N " i\, T/ with memory jprocessort tx fifo mem', read pointel Sa ) write pointer
) ‘processor | tx_fifo.wp’ detected. "Underflow’ check: FAI g:; Ia-'\;,e,if};éfﬁ;‘f-- N,

Waveform @ FIFO with memory ‘pracessorl rx_fifo.mem’, read pointe| Severity: ERROR write painter
|[ ‘Waiver ‘processor | rs_fifo.wp’ detected. "Underflow’ check:Fall Rule: A¢_fifa01 v, 62

[]—EI:MD’ A_handshiakel2 [1] :Checks whether the reguest and acknowledoenent signals are following the handshake protocol or not
[]—EIDMJ} A _unsyncdl [Messages: Groups: 1 Total: 1] :Checks unsynchronized crossings for scalar signals
[]—EIDM:D* Ac_unsyncO2 [Messages: Groups: 5 Total: 5] - Checks unsynchronized crossing for vector signals
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION]

Invoke incremental schematic by pressing hotkey <i> to see identified FIFO
structure.

Incremental Schematic ©: processorl
File Edit View Help

@ Find 22 = [

Schematic Loy « » Schematic Information €3 Rule Helpy
This schematic was yenerated from:
Rule: Ac_fifo01: Checks if there is overflovr or wnderflow in any FIFO of the design, or if the FIFO is patially identified
Message: @ FIFO with memory 'processorltx_fifo.nem’, read pointer 'processor.tx_fifo.rp' and write pointer ‘processorl.tx_fifo.vp' detected. '

Legend  Description

Advanced CDC checks can go one step further and identify whether the FIFO
under-runs or overflows. The selected message reports that an overflow
conditions has occurred. To view the failure, open the waveform, it can be
inferred that the write pointer has been re-written into the address location 0.

Now, at “Msg Tree” tab press hotkey <w> to open “SpyGlass Waveform Viewer”.

SpyGlass Waveform Viewer - [Diagram - Ac_fifo01.6.vcd*] |=Ofx]
File Edt Bus View Options Window Help
] g |
a-—|ar I
0.000ps I 0.000ps ns |5ns ‘10ns |15ns ‘ZOns |25ns |30ns |35ns |t10ns 45ns |50 4
coo ey Py ey Py sy e Py s ey P
Failure = l
0 verification_cycle[31:0] 0 1 1 2 3 4 & 6 7 8 9
1 processor] tx_fifo.rp[1:0] i]
2 processorl.tx_fifo.wp[1:0] 0 I 1 I 2 I 3 I 0 1
3 processort.clkl f 1 f 1 f I f I
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION]

Right-click on “processorl.tx_fifo.wp[1:0]” and select “fanin”.

SpyGlass Waveform Viev

Bus View Options Window Help

(ns |5ns |1[]ns
1 1 1 1 L 1 1 1 1 1

verification_cycle[31:0]

processor] . tx_fifo.rp[1:0]

processort tx_fifo.wp(1.0
Convert: Signal(s) <-> Clock{s)
Cyclize Selected Signal(s)

Hide Selected Signal(s)

Show Only These Signal(s)

Convert: Expand Bus <-= Collapse Bus

processor].cl

Change Signal Color. ..

Change Signal Line Type 3
Change Signal Radix [ 4
Fanin Cone

Fanout

Fanout Cone
Save
Save As...

Fanin signal list

Signal Name : processorl.tx_fifo.wp[1:0]

Search Signal : Find

processar] okl

processar] rst

processar] t=_fifowp_pd [1:0]
processar] we_i

T

Cross-probe selected signals in

 Waveform Viewer _| Schematic/RTL

0K | Cancel |
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION]

Click to select “we_i” signals and press “OK”".

Fanin signal list

Signal Hame : processorl.tx_fifo.wp[l:0]

Search Signal : Find

processor] clk1

processor] rst

processor] tx_fifowp_pi[1:0]

processori e T

Cross-probe selected signals in

] W Waveform Viewer _1 Schematic/RTL
oK | Cancel |
E

It is apparent that write enable (we_i) is active even the FIFO is full.

|- SpyGlass Waveform Viewer - [Diagram - Ac_fifo0l.6.vcd*] - |E|§‘
_- ? File Edit Bus View Options Window Help Jﬂ X
+[aF
Sort ok
13.52ns | 13.52ns NS ‘Snls L ‘1Qnsl ) ‘ ) |1§n§ L |20|n§ L |25|nsI L |30|n§ L |35|nsI L |40|nsI . 115|ns| L ‘SQ
Failure =
verification_cycle[31:0] 0 I 1 I 2 I 3 I 4 b 5 I B b 7 b 8 9
processor.tx_fifo.rp[1:0] 0
processort.clkl il —
0 1

8. Close all windows expect the “Atreanta Console” window.
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION] RlibRescB=RI-Rs|

9. Complex synchronizations schemes: FIFO underflow checks

Double-click the message reported by the “Ac_fifo01” rule about the FIFO with
memory “processorl.tx_fifo.mem”. The message reports that an underflow
condition has occurred.

|
Feports » Wiew: |Msg Tree ﬂ | Group By: |Goal ngAdva.nced Seart

— —

E—"1 ERROR[ 1]
5 Add Tag — .
[]—EIEIV\:D’ Ac_cde0F [2] :Checks all the contral-bus clock domain crossings which do not follow Gray encocding
g R Y ® BIEwn D & _eony02 [1] :Checks same-domain sighals synchronized in the same destination dormain and are cornverging before
hodify Tagy 7 sequential elements

— H—EIEMJ} Ag_fifol1 [3] :Checks if there is overflow or underflow in any FIFO of the design, or if the FIFD is partially icentified

EE Wodular Sch Lan FIFD with memory ‘processor ! tx_fifo.men’, read pointer ‘processar! tx_fifo.rgn’ and write painter

‘processor tx_fifo.wp’ detected. "Overflow’ check:FAILED, .S idesigh&/designififa.y, 62

Incremental Sch

Latk FIFQ with menvory ‘processorl tx fifo.mem', read pointer ‘processorl Ex fifo.rp’ and write pomter
‘processor] bx fifo.wp' detected. 'Underflow' check FAILED, ../../designf/design/fife v, 62

Lt FIFD with memory ‘processor ! r=_fifo.men’, read pointer ‘processor! rx_fiforgp’ and write pointer
‘processor s _fifo.wp' detected. 'Underflow check:FAILED, ..f. /design&/design/fifo.y, 62

[]—EIEMj} Ag¢_handshakel2 [1] :Checks whether the request and acknowledgerment signals are following the handshake protocol or not

Waveform

m Walver

[]—EIDM 1= A_unsync0l [Messages: Groups: 1 Total: 1] :Checks unsynchronized crossings for scalar sionals

[]—EID"' Ie Az _unsync02 [Messages: Groups: 3 Total: 3] :Checks unsynchronized crossing for vector signals

Open the waveform for this message.

pyGlass Waveform Viewer -

File Edt Bus VWiew ©Options Window Help

N the gioal analysis andd debug design issues

Saort
G v oritedc_vertl | =t e HOL Vever 0.000ps | 0.000ps ns  [ns . [1ons o |i5n
£ "Edit File | fifox | Constraints
Y AT T 0 verification_cycle[31:0] 0 I 1 i 2 1
— L4 assign dout = mem[ cp ]; 1 processor] tx_fifo.rp[1:0]
3 Prev Probe gg /7 Pifo Tnput 2 processor! tx_fifo wp[1:0] 0 |
Eé alvays @fgo(;:)dge c].l':)am[ w1 e dins 3 processorl.clk? T I

60/ status
61 mssign empty = (wp tp) & lgh;
[ B2 assign full = (wp == rp] & gbJ|

64/ Buard Bit ...
65 always @(posedge clk)

(13 if(lrat) gh <= 1'h0;
67T  else
68 ificle) gh <= 1'h0;
69 else
TN iFffm nl == el S omed Ahoe= 1R
Reparts > wiew: [Msg Tree | | o By: [0l 3
N E—{] ERROR[T1]
% Al Tag T )
EH—EIEMTF s _cdeDd [2] :Checks all the cantral-bus clock domai
Delete T:
W CEEEE == Az conv02 [1] :Checks same-domain signals synchrol
}Qg Moclify Tag | secuential elements
__ — E—EIEMT 4 _fifod1 [3] :Checks if there is overflow or underflo:
Modular Sch L@ FIFO with memory ‘processor 1 tx_fifo mem, read
s Incremental Sch ‘processor |t _fifo.wp' detected. 'Overflow’ check
e s FIFO it imemony processort bk fifo mei’, re:
T ] rldx fifowp' detected. Underflove' ch
febero Ladrn FIFQ with memory ‘processorl.rs_fifo mem’, reac
m Waiver ‘processor | .ry_fifo wp' detected. "Undler flow’ checl
__ B

Trace the “processorl.tx_fifo.rp[1:0]” read pointer signal.

SpyGlass Waveform Viewer - [Diagram - Ac_fifo01.7.vecd*]

| Fle Edit Bus View Options  Window Help BIEE]
! Surt k=N
i a-Jar
0.000ps I 0.000ps ns |Sns |10ns |15ns |20ns |25ns ‘3Uns |3Sns ‘AUns 45ns ‘50 1
L T L L1 L1 L Ll L Ll Ll i
Failure -
0 verification_cycle[31:0] 0 I 1 I 2 | 3 I 4 I 5 I [ I 7 I 8 9
1 processort tx_fifo.rp(1:0] 0 I 1 2
2 processorl tx_fifo.wp[1:0] 0 I 1
| 3 processor!. clk i | | | f | f |
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION]

[Think about it]
What wrong with the “processorl.tx_fifo.rp[1:0]” read pointer signal?

10. Close all windows expect the “Atreanta Console” window.

11. Handshake synchronizations schemes: data loss in handshake and four phase

handshake protocol check.

In the message tree of the tab of the message window, expand the “verif” goal
folder then expand the “Ac_handshake02” rule folder.

[ -
[ Feports » wiew: |Mag Tree | | Group By: [Goal 3 1) Acbvariced Search..
— — = - = o
GE Al Tagy —(ﬁ Goal = <MoTemplate:[2]
35 Delete Tag E—(_T| Goal = veriflode_verif:[48] A
{5 Moty Tagy =2—t1 ERRORLTT]
. []—EI\_.V\D Ac_edo08 [2] :Checks all the control-bus clock domain crossings which do not follow Gray encoding
@ Modular Sch B Ap_ranvD2 [1] :Checks zame-domain sighals synchronized in the same destination damain and are converging before
- . sequential elements
= I tal Sch —
S neremental 3 E—EYEMIF bo_fifo01 [3] Checks 7 there is overflow or underflow in any FIFO of the design, or if the FIFO is partily identifid
g —
g . [—]—EI =g A¢_handshakeD2 [1] :Checks whether the recuest and acknowledgerent signals are following the handshake protocol or not
weform | .
1 Handshake with request signal 'processor].hs.inst ack 1.busreq' and acknowledge siqwal E
‘I Waiver : WA processor] hs.cove ack 1'detected. Standard 4 phase AILED, ../ /design®A™ | oep Tagy = "<MaTag: "
] 105 Gioal = “werificie_werif”
[]—EIENCD’ Ae_unsyne0] [Messages: Groops: 1 Total: 1] Checks unsynchronized crossings for scalar signals gil\;ew:_ﬁaiﬁdgﬁakew
[]—EI;__MD‘ &g _unsyne02 [Messages: Groups: 3 Total: 3] :Checks unsynchronized crossing for vector signals I

Double click the message. This message informs that the request and
acknowledgement signals have been identified for handshake synchronization
structure. Advanced CDC checks whether the handshake synchronization follows
four phase handshake protocol. Spyglass identifies the “REQ-ACK” loop of
handshake structure. To view the “REQ-ACK” loop. Highlight the message by

double clicking the message and then open incremental sch.

Incremental Schematic : processorl

fle Edit “ew Help

cx| @ Fng AlEIA | =] Y 2] 5

Schematic Log « » Schematic Information €3 Rule Help
This schematic was generated from:
I Rule: Ac_handshake02: Checks whether the request and acknowledgement signals are following the handshake protocol or not
Message: @ Handshake with request signal ‘processorl.hs.inst_ack_1.busreq' and acknowledye signal 'processorl.hs.core_ack_1' detected. Standard 4 phase handshake p

1 Legend Description
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[LAB 8 (SKIP) CDC FUNCTIONAL VERIFICATION]

To view the failures open the waveform viewer. From the waveform viewer it can
be seen that four phase protocol is not followed. The “busreq” signal goes

inactive and then comes active again before the “core_ack_1” (acknowledgement)
goes inactive.

SpyGlass Waveform Viewer - [Diagram - Ac_handshake02.5.ved*]
Bus Miew Options Window Help

F[QF

a_[arR
| Jgons ons [t0ons [120n
Lo, [FOre | BODS gre M

59,58ns 59,58ns s ‘201‘19‘ L |40ps |1A'1E|]nsI

0 172 {3T4ay676 7 B3 10111213 14 1516117 (18719 {20 {2127 {23 [24 {75 {26 |27 |28 |29 |30

[ ! f
f \

AN (VO [ W VO (VS (Y VO (VO W VO v
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