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CDC t&&f%th : D—20 - JO—

Set Up Environment ]

Generate Chock Report |«
Clock Groups N0

ok Modify Clock Constraints |

{

yes

Other CDC yes

il Modity CDC Constraints |

no

Run CDC Analysis  |+————

es
Vilations? . Debug/Remove Violations
\m/
DONE

MACNICA

Set Up Environment

CDC MBI bDBEEEELET, BEANCHE
12 BD(ET TA > EHRIZEDH TS

Generate Clock Report

o BRATENA RS BBNIEIRERMT S LT, CDC I
274U CEDEVRTERREUET, FIx (4.
S0 - D=7, BETBERIAT. B Bk
DRDMOAT 3 CHET BRI LT,

Run CDC Analysis

. CDC ATHSEEIICETENS &S CRELRES, CDC
B2 E(TL C. CDC AR ZHR LE T,

Debug/Remove Violations

R, GUI )\ > JBIBw R LT, CDC BT
R eNcB@E=zT/\w I UET,

SRESN/=& CDC PIBE CIEEL(HBR) CDVT,.
Status Z3%7E U CIBZIRES 0. - (dRIEEL
I—T165 5 (EIENLE 1 —Shl, BIRD KO T
OtZOEDCECABEINEC ERFTT) D I D
EETT 32blcTIA S HEECET,
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YE. AF4F - POEZ - A2 RO—5 (MAC) EHRF L - IPREDA 25—
JI—R-TOYIT. MAES CPU 1 >H—TI—ATHEENTNET,

® FE -FTHAICIE 3DDrOVYD - RAALOWHDET, CORE_CLK,
CPU _CLK. MAC_CLK T9,

o U/OYY - RAADIRRZBATE—R - AF—FX - Ev hbhiXREN, EiEIC
[& 2DFF. 5—% MUX. FIFO R&EDHEFMODBEMARMNHDET
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Quartus® Prime 2’05 19 MODYERY

® Questa CDC D1 A M=IWVTAINF—D5TY 1 > %&{EH
o FHA
<A>AB=ILI AT —>¥QFT¥V2021.3¥win64¥examples¥design_solutions¥tutorials¥cdc
- FEJ/NAD cdec TAILSY—=0ZEO—-HILICOE—
- Top File : demo_top.v
- XS/ \—=3 >0 Quartus® Prime ©J0O> 12 b= AERK

® Quartus® Prime 20317k
o cdc_c10gx_v201pro.gar (Ef@gHDT7O> T M)
o J\—=3>:v20.1 Pro I5r>3>
o F)\A X : Cyclone® 10 GX

Quasta Verify 6> do cde.tel >
¢ Warning : Unsupported FPGA. File: 'C:/WORK/kawa/QuestaCDC/sample_vl7l/c
'17.1.1°

. i\j',’-f‘ Quartus® Prime }\‘_ya > P ,_m;:fsgj;;-: not supported for Library ‘'Quarctus’'.
o Pro T« 23>hOHYNR—hE=nd (BX)

Default version: QUARTUS 20.1 pro
Available pre-compiled versions for this library are:
19.2 pro, 19.3_pro, 15.4_pro, 20.1_pro

- ..

o
MACNICA © Macnica, Inc.




F1—RUPI - FHA>Do0OY JiEfE SDC

scan_mode | >

scan_;lk[:::>—4 core clk
core clk _in D—

cpu_clk_inD—4.7 cpu_clk 5_\-5_/]/ \/ G)g I:l Y 7*%5&

mac_clk_in | > } mac_clk

create clock

create_clock -name cpu_clk_in -period 50 [get_ports {cpu_clk_in}]
create_clock -name core_clk_in -period 60 [get_ports {core_clk_in}]
create_clock -name mac_clk_in -period 50 [get_ports {mac_clk_in}]
create_clock -name scan_clk -period 33.333 [get_ports {scan_clk}]

create_generated_clock

create_generated_clock -name cpu_clk_cpu_clk_in -source [get_ports {cpu_clk_in}] [get_pins {cpu_clk|combout}] -add
create_generated_clock -name cpu_clk_scan_clk -source [get_ports {scan_clk}] [get_pins {cpu_clk|combout}] -add
create_generated_clock -name core_clk_core_clk_in -source [get_ports {core_clk_in}] [get_pins {core_clk|combout}] -add
create_generated_clock -name core_clk_scan_clk -source [get_ports {scan_clk}] [get_pins {core_clk|combout}] -add
create_generated_clock -name mac_clk_mac_clk_in -source [get_ports {mac_clk_in}] [get_pins {mac_clk|combout}] -add
create_generated_clock -name mac_clk_scan_clk -source [get_ports {scan_clk}] [get_pins {mac_clk|combout}] -add

set_clock_groups .

set_clock_groups -asynchronous %
-group {cpu_clk_in cpu_c1k_cpu_c1k_1EE—E________“““———\
-group {core_clk_in core_clk_core_clk_in} %

-group {mac_clk_in mac_clk_mac_clk_in} *

-group iscan_clk cpu_clk_scan_clk core_clk_scan_clk mac_clk_scan_clk}

Option (& —asynchronous DHMNERHEND J

o
MACNICA © Macnica, Inc.



SDC FHERDIEER

® set_clock_groups THR—hkhEsNdAT>3>
o SDC TiE UTZIERIER) CAMEREE S URUMFIC DT

https://docs.sw.siemens.com/ja-
JP/product/852852103/doc/DC202003126.docs.gverify user.en us/html/id31c48520-a89e-470b-
a666-c1a89b40c4d5

- set_clock_groups @ A>3 >(d, “-asynchronous” M#H&dal<11. —logically_exclusive /& &
ZERATDEFHAE S S NDDTER !

® set_case_analysis
o Quartus® Prime T(IHB/R—bhENTULEEA

https://www.machnica.co.jp/business/semiconductor/support/fags/intel/93593/

o Timing Analyzer TIEILS—&RRDFIDTIERLIZSL)

o
MACNICA © Macnica, Inc.
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https://www.macnica.co.jp/business/semiconductor/support/faqs/intel/93593/

Quartus® Prime Timing Analyzer DR

® SDC DOR{E%Z TFsedDL R— NTHER
o Report Clocks

20w THEIFIMAD TNEIH ?

o Unconstrained Paths

Clock Status Summary
TS5 (1D TWVWDRY =T MIIRWNT I ?

o Ignored Constraints

EHNTWVS SDC ([FdDFEEAM?

ﬁ lgnored Constraints Show: |Visible = Hide Q <<Filter=>
EH Clocks Summary Clock Name = Type Period = Frequency = Rise Fall
1 core clk_core clk_in | Generated 60000 1667MHz 0000 | 30.000
2 core_clk_in Base 60.000 16.67 MHz 0.000 30.000 l
3 core_clk_scan_clk Generated | 33.333  30.0 MHz 0.000  16.666
4 cpu_clk_cpu_clk_in Generated  50.000  20.0 MHz 0.000  25.000
5 cpu_clk_in Base 50.000  20.0 MHz 0.000 25000
& cpu_clk scan_clk Generated  33.333 30,0 MHz 0.000 16.666
7 mac_clk_in Base 50,000 | 20.0 MHz 0.000  25.000
8 mac_clk mac _clk in  Generated 50,000 20.0 MHz 0.000 25.000
Tasks 1@m 2 mac_clk_scan_clk Generated | 33.333  30.0MHz 0.000  16.666
= 10 scan_clk Base 33.333 30.0 MHz 0.000 16.666 '
- Diagnostic =
B Timing Analyzer Summary = Show: | visible ~ Hide Q ==Filter=>
B Timing Delays: Final Snapshot Target " Clock Type Status
’ Advanced I/O Timing 1  core_clk_in core_clk_in Base Constrained
SDC File List 2 | core_clkjcombout core_clk core_clk in Generated  Constrained
M Unconstrained Paths 3  core_clkjcombout core_clk_scan_clk | Generated  Constrained
surmmary 4 cpu_clk_in cpu_clk_in Base Constrained
Clock Status Summary 5 cpu_clkjcombout cpu_clk_cpu_clk in | Generated | Constrained
b Setup Analysis 6 cpu_clkjcombout cpu_clk_scan_clk Generated
b Hold Analysis 7 mac_clk_in mac_clk_in Base
" L v '8 mac_clkjcombout mac_clk_mac_clk_in Generated
Tasks @ 2 mac_clkjcombout mac_clk_scan_clk  Generated
= =| |10 |scan_clk scan_clk Base Constrained
@ Report Datasheet = =
Report +

= lgnored Constraints

Mo constraints were ignored.

o RIFEERIINIE, Questa CDC TIBEHEIFICHEHET

MACNICA
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Questa CDC T Quartus® Prime @ FPGA J’O0> 19 hEA ik—b

V Visualizer - 2021.3

File| Edit View Transcript Window Help
Project > b

B Import FPGA Project ? *

Database >

. _ r
Questalint-2021.3 it
Recent Projects... >

Create New Project

Import FPGA Project...

Enter a name for your project and specify a directory where the project data files will be
stored.

Exit Cr+Q

@ Questalint ZF< &,
Visualizer B"YI5 VD

@ File = Import = Import
FPGA Project

Project Name demo_top

Project Location C:IQuestaCDC/QP201p_c10gx_s2/cdc

[

QOutput Directory C:/QuestaCDC/QP201p_c10gx_s2/cdc

X Use project location as current working directory

Tool 'coc |+|
x FPGA
Vendor | Intel{Altera) Quarius |']
— import FPGA Project File | C/QuestaCDC/QP201p_c10gx_s2/demo_top.asf .. | o
# Mentor Graphics software version 2021.3 (H
# Copyright (C) 1999-2021 by Mentor Graphicg Ok Cancel
# visualizer +show_pi_drvr_rcvr +external_clTenc "'v.Louaoc:/\ CTUTCUC

Visualizer=

@ ZEBEIC AT,
Vendor (& Intel Z3#R L. OK

o
MACNICA © Macnica, Inc. 1 2



Quartus® Prime FPGA JO>1 9 b1 >

MACNICA
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v Visualizer - 2021.3
File Edit View Window Help
LEXA CHHAB

Project ' Import SN /ZIEIE

2 FIOW Navigator

Project : CDC

= & Project Setup

= @ Design Analysis

= Clock Analysis

= CDC Analysis

- {&F Project Settings

- & Compile Design
- B Create Netlist
" €D Design Review

- &3 Add Sources
Add Constraints

» Flow Navigator
Project : CDC

- 1§ Run Clock Analysis
- (® Clock Review

" # CDC Review

- Ml Run CDC Analysis %

w Transcript

FHREREE R B

Copyright (C) 1999-2021 by Mentor Graphics All rights reserved.

visualizer +show_pi_drvr_rcvr +external_client +visbasestatic +PlatformeOL
Successfully loading Flow Navigator XML:

Questa Static verification System
Version 2021.3 4671322 win64 26-Jul-2021

Copyright 1995-2021 Mentor Graphics Corporation.
All Rights Reserved.

THIS WORK CONTAINS TRADE SECRET AND PROPRIETARY INFORMATION
WHICH IS THE PROPERTY OF MENTOR GRAPHICS CORPORATION OR ITS
LICENSORS AND IS SUBJECT TO LICENSE TERMS.

THIS DOCUMENT CONTAINS TRADE SECRETS AND COMMERCIAL OR FINANCIAL
INFORMATION THAT ARE PRIVILEGED, CONFIDENTIAL, AND EXEMPT FROM
DISCLOSURE UNDER THE FREEDOM OF INFORMATION ACT, 5 U.S.C. SECTION
552. FURTHERMORE, THIS INFORMATION IS PROHIBITED FROM DISCLOSURE
UNDER THE TRADE SECRETS ACT, 18 U.S.C. SECTION 1905.

Visualizer=

= £ Project Setup
- &3 Add Sources
- B4 Add Constraints
-4 Project Settings
= @ Design Analysis
- & Compile Design
- mg Create Netlist
- ¥ Design Review
= Clock Analysis
- i Run Clock Analysis
- (@ Clock Review
= CDC Analysis
- Ml Run CDC Analysis
- il CDC Review

g
%

ﬁ

Navigator (C/8 D CEEMTZES D

L)) (2 ()

EIDE

© Macnica, Inc.



ADD Constraints (SDC 5&d#+Ad+) (1/2)

B ¥ Project Setup
|59 Add Sources
Add Constraints
& Project Settings
2 @8 Design Analysis

- & Compile Design
- mg Create Netlist

- @9 Design Review
= Clock Analysis

- s Run Clock Analy
- (@ Clock Review
= CDC Analysis

- il Run CDC Analyg
- #f CDC Review

[ Add Constraints Z/27Uw /7

MACNICA

v Flow Mavigator

? »

Add Consiraints(optional)

Specify or create constraint files for physical or timing constraints

Directive File M
SDC File(s) L]+
Type Filter Text (Press Enter) @ »
+ Add Directive

Name Options Used Status File

® netlist fpga -vendor Intel -library Quartus -version 20.1_pro -device cyclonelOgx  New

C:/SIEMENSIQFT/V2021.3/win64/examples/qverify_ui_cmds.tcl

= Back Cancel

© Macnica, Inc.
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ADD Constraints (SDC 5:idrdAd+) (2/2)

B

(
Vi ® SDC TP IV ERE =

Add Constraints(optional)

Specify or create constraint files for physical or timing constraints
Directive File

SDC File(s) C:/QuestaCDC/QP201p_c10gx_s2/demo_top.sdc |

@ FRTEUTZ SDC J 7 1)L 7%& R

Type Filter Text (Press Enter) %

<4 Add Directive

MName Options Used Status File ‘
& netlist fpga -vendor Intel -library Quartus -version 20.1_pro -device cyclonelOgx  New C:SIEMENS/IQFT/VV2021.3/win64/examples/qverify_ui_cmds.icl

V Flow Navigator 7 x

Add Constraints(optional)
Specify or create constraint files for physical or timing constraints

Directive File (] +
SDC File(s) (] +

Type Filter Text (Press Enter) @ &%

+ Add Directive
Name |Opli0ns Used |Slalus |Fi|E |
E_petlist foga -yendor Intel -library Quartus -version 20,1 pro -device cyclonel0ax New EMENS/OFTNV2021 . 3fwin64/examples/averify _ui _cmds.icl
B create_clock cpu_clk_in -name cpu_clk_in -period 50 New  C:/QuestaCDC/QP201p_cl0gx_s2/demo_top.sdc
B create_clock core_clk_in -name core_clk_in -period 60 New  C:/QuestaCDC/QP201p_c10gx_s2/demo_top.sdc
B create_clock mac_clk_in -name mac_clk_in -period 50 New  C:/QuestaCDC/QP201p_cl0gx_s2/demo_top.sdc
B create_clock scan_clk -name scan_clk -period 33.333 New  C:/QuestaCDC/QP201p_c10gx_s2/demo_top.sdc
B create_generated_clock  cpu_clk.combout -name cpu_clk_cpu_clk_in -source cpu_clk_in -add New  C:/QuestaCDC/QP201p_cl0gx_s2/demo_top.sdc
B create_generated_clock  cpu_clk.combout -name cpu_clk_scan_clk -source scan_clk -add New  C:/QuestaCDC/QP201p_c10gx_s2/demo_top.sdc
B create_generated_clock  core_clk.combout -name core_clk_core_clk_in -source core_clk_in -add New  C:/QuestaCDC/QP201p_cl0gx_s2/demo_top.sdc
B create_generated_clock  core_clk.combout -name core_clk_scan_clk -source scan_clk -add New  C:/QuestaCDC/QP201p_c10gx_s2/demo_top.sdc
B create_generated_clock  mac_clk.combout -name mac_clk_mac_clk_in -source mac_clk_in -add New  C:/QuestaCDC/QP201p_cl0gx_s2/demo_top.sdc
B create_generated_clock  mac_clk.combout -name mac_clk_scan_clk -source scan_clk -add New  C:/QuestaCDC/QP201p_c10gx_s2/demo_top.sdc
B set_clock_groups ...mac_clk_in } -group { scan_clk cpu_clk_scan_clk core_clk_scan_clk mac_clk_scan_clk } -asynchronous New  C:/QuestaCDC/QP201p_c10gx_s2/demo_top.sdc
£ E 7 W S
et ® [Next] TEREF THEH.
SDC J 7 1 JLOREH R . : A
[Finish] Z20Uw O UTHT
\\ — 1

=< Back Cancel

o
MACNICA © Macnica, Inc.
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Compile Design

V visualizer - 2021.3 - m} x
File Edit View Window Help
DENFCHHUD = Flow Navigator
- Flow Navigator
Project : CDC Project : CDC
% e s
P ources .
B3 Add Constraints § E # PrD]EC[ SEtUp
& Project Setti
a . Dlaslrg;)ll1ef-'\naI;?s:IsTgIS Add SDU[CES.
o e - k=1 Add Constraints |
- - B8 Create Netlist . )
E C|?< E'eizg‘fn el .-@- Project Settings
7 LocK Al . 8 Design Analysis
Run Clock Analy e ===
: % cf&m gg\ne:va > § CD”‘ID“E‘ Design g j) I/O IJ \\J O_C%’f_.l'

Ié! CDC Analysis

- o Create Netlist EITIDEFTYVIMIL

- i Run CDC Analysis
{ ﬁ CDC Review

- &9 Design Review
= Clock Analysis

- s Run Clock Analysis
- ® Clock Review

w Transcript B CDC Anal}rsis
# . []
# -- Compiling module demo_top EH'I Run CDC ﬁnalyﬂs

# -

# ** warning: C:/QuestaCDC/QP2@1p_c10gx_si/src/vleg/demo_top.v(1): ﬁ CDC Review WORK/kawa/QuestaCDC/QP201p_c10gx_sl1/src/vlog/de

mo_top.v(1l) will be overwritten.
#

# -- Compiling module crc_16_calc

#
# ** Warning: C:/QuestaCDC/QP2@1p_cl@gx_sl/src/vlog/demo_top.v(418): (vlog-2275) Existing module 'crc_16_calc' at C:/WORK/kawa/QuestaCDC/QP201p_cl@gx_sl/src/vl
og/demo_top.v(418) will be overwritten.

#
# Top level modules:
#
# th
#
# dff2_sync
#
# End time: 14:41:55 on Oct 19,2021, Elapsed time: 0:00:00
#
# Errors: @, Warnings: 6
#
. :
Visualizer=

[ ]
IMACNICA © Macnica, Inc.




Create Netlist

1 Flow Navigat[}r V Visualizer - 2021.3 - o x
. File Edit View Design Window Help
Project : CDC DEASCHHD «V =Y EMPD 2 08+ @
B ciei2ixl [ Ci/QuestaCDC/IQP201p_cl Iog.'demo_llop.v i+ A
E ﬁ. PrD]EEt SEtUp Search: | Type Search Text (Press Enter) 4= = Exact| | Hier|Instance ~ .P modi¥eR)y —top ég?gfgitfin’
Add SDU[EES - - - . 3 cpu,Elk,En,'
R Instance Module DES|gn Unit Type Stale Bits Memoly bits a rst
Add Constraints = ™ emD - demlo Top ED B 5 clr.
pr . ; -l crc crc. calc odule i
- ¢ Project Settings B & fifo0_h (1) generic_ fifo_dc_gray Module 80 256 ° gin,
. . i uo dpmem2clk Module 8 256 a we' 1
E . DE—SIQH Anab’SlS B [ fifo_1 d (1) generic_fifo_dc_gray Module 80 256 9 cou é.ddr
& C ile Desl W uo dpmemzZclk Module 8 256 cg,_ .
#- Compile Design S
—of Create Neflist insE_done_in,
es1gn Review ;Eﬁl
= Clock Analysis pass,
i3 Run Clock Ana ez,
_ S e o — Crc_:l(i,l den.
- (® Clock Review FINTVY TTHRT F::Eiitgﬁ_ai?a,
B CDC Analysis S 5
. . Flow Navigator Qes@ﬂ) = A
- Run CDC Analysis § o Message Viewer +yax

ﬁ CDC HEViEW M | Filter: | Type here & Stauss @ @ @ 2 3 Severiy: @ @ A @ ¥ v | B

ABIZ—HRINIL [Design] 57 [Message Viewer] 57,
V—-ANFKRENET,

No data to display

Transcript E'I
...[demo_top.v [demo_top]
[ ]
MACNICA © Macnica, Inc. 1 8




Running Clock
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Run Clock Analysis

& Flow Navigator
Project : CDC

= € Project Setup
- [ Add Sources
- B4 Add Constraints
- 43¢ Project Settings
2 @8 Design Analysis
- & Compile Design
- oy Create Netlist
- @9 Design Review
| & Clock Analysis
~ 4f3 Run Clock Analysis ?
Clock Review
= CDC Analysis
-l Run CDC Ana
- 41 CDC Review

O A IOy ITET

MACNICA

v Questa CDC 2021.3 (C:/QuestaCDC/QP201p_c 10gx_s1/cdc.db)
File Edit View Window Help

DERASCHHD « V=V E@RIDZN+F Ba B

' Flow Navigator
Project : CDC

A 5.

2 % Project Setup
.~ [5 Add Sources
: Add Constraints
4k Project Settings
= @ Design Analysis
- A& Compile Design §

- o Create Netlist

. @ Design Review
= Clock Analysis
< Run Clock Analysis .
.~ (@ Clock Review =
= CDC Analysis
- [ Run CDC Analysis
- g CDC Review

¥ CDC Setup Checks

LIEAE)

../[demo_top.v [demo_top] +

L3 @ module demo_ﬁ

1
2
=
4
5
6
7
8
9

1+ ) 20 %)

‘Type | Severity | Module Signal Name Insiances

File

Line

& Dead-end Regis...
o Info mask_check

Info fifo_0_h.rd_level
Info fifo_0_h.full_rc
Info fifo_0_h.d2
Info fifo_0_h.wp_bin_xr
Info fifo_0_h.wr_level
Info fifo_0_h.d1
Info fifo_0_h.rp_bin_xr
Info fifo_0_h.full_wc
Info fifo_1_d.full_rc
Info fifo_1_d.d2
Info fifo_1_d.wp_bin_xr
Info fifo_1_d.wr_level
Info fifo_1_d.dl
Info fifo_1_d.rp_bin_xr
Info fifo_1_d.full_wc
Info fifo_1_d.rd_level

B RAM (2)

Info dpmem2clk fifo_1_d.u0.data

Info dpmem2clk fifo_0_h.u0.daia

TranscriptB] |~ EJ Message Viewer B3 | Clocks &l | Resets B 0 CDC Setup Checks &2

© Macnica, Inc.

@ CDC Setup Checks 5 T h'Bi <

Imo_top.v [demo_top]




Review Message
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Clock Review

ﬂ Fbw Na\figatﬂr VQue;ta CDC 2021.3 (C/QuestaCDC/QP201p_c10gx_s1/cde.db) - . 8
p ) t EDE File Edit View Message Viewer Window Help

roject : DEAPCHHD « V=V BRI 2N+ F Ko
& Flow Navigator
Project: CDC

o )

= & Project Setup
& Add Sources
Add Constraints
+“F Project Settings
@ Design Analysis
4. Compile Design

B £ Project Setup
E8 Add Sources
Add Constraints
¢ Project Settings
2 @ Design Analysis

A Compile Design
mE Create Netlist

@ Design Review

m

n'[H Create Netlist ] Cloggrﬁhgligck.}\nalysis %
€ Design Review 5 COC Ay

| H B Run CDC Analysi

= Clock Analysis O e Peonclysis @

ifs Run Clock Analysis
| (® Clock Review

Flow Navigator 53 Design 8 |

WWWW

— — o Message Viewer 2 =)
= CDCAnR alySIS ) 8%  Filter: | Type here # saws:@ @& 2 A Severity @ @ A @ P v | D %
L R = C D C A Sl Status-Severity-Type | Phase | Message Comment Owner Reviewer File
“ CDC RE‘I.I"'E B 2] Uninspected (25)
B CIOT (2]
SN cdc Primary port connects to multiple clock domains. Pin ‘clr', Direction ‘input. CDC crossing to and from primary port will be ignored.
_ cdc Primary port connects to multiple clock domains. Pin 'rst', Direction 'input. CDC crossing to and from primary port will be ignored.
— ha i
[ijOUwaﬁiﬁ
hdl-41 I5—(&, #20I0Y7 - RAA>ZREN T IM— M2ZRUET . CDIT—(F CDATIR—NC
FFINMETHDEZRUTVET ., AT IAFNRZIEEL T, I5—. EE. FFBERAVE—D
ZEITDIENTEFT,
| (]
Transcript 3 Im Message Viewer E3 I ClocksEd | ResetsE& o CDC Setup Checks 2 | EJ CDC Checks B3 '
.../[demo_top.v [demo_top]

o
MACNICA © Macnica, Inc.



CDC Setup Checks

V Questa CDC 2021.3 (C/QuestaCDC/QP201p_c10gx_s2/cdc/cdc.db) — m] hs
Edit View CDC Sefup Checks Window Help
DERASCHHD «V=VvVEMRID Z M+ Ea i

@ Flow Navigator +aiax [ 01p_clOgx_s2/srciviog/demo_top.v [demo_top] +
Project : demo_top

= module demo_top (mac_clk_in,ﬁ
core_clk_in,
= & Project Setup cpu_clk_in,
- 5 Add Sources rst,
- B Add Constraints clr,
- & Project Settings din,
= @ Design Analysis We,
- & Compile Design wel,
- - = Create Netlist Cpu_addr,
- € Design Review SR
& Clock Analysis ll;tatf_ 0
~ 1f5 Run Clock Analysis hdrin.
. - @ Clock Review full.
= CDC Analysis ) full 1,
- Il Run CDC Analysis pass
- il CDC Review . passivalid,
@ Dead-end Registers % & Pre T
rx_payload_e@
e wam e lesel

Flow Navigator B3 = Design E3
- CDC Setup Checks

®lS
|Type / | Severity |Module | Signal Name | Instances | File | Line
B Dead-end Reqisters (17)
:2;3 H}g Sg_ﬁhr?ldl(evel 0 2 — /= \
o ?;D:S:E:EJ;!DC Dead-end Reglsters g’fjo(j:\ Ilj:lljjﬂ_\_ F(L{Eiﬁbtﬂ\b\
nfo 1mo_U_N.

e o o e Register Z7RUE I . SRDEIEILICLOTHIBRENDZENT
o 18N, CDC DFRIARFIENERA. YIFE-R-THL>OD

Info fifo_O_h.full_wc

Inf fifo_1_d.full QW RY — — . N —_
o foraw - RMERDCIROTVBIZSHICINSD Register HMERNICIRDT
ri fo--a- el WL E [ E-YIENERITI DUENDDET
Info ﬂfojljdﬁfﬁr_wc‘
Info fifo_1 d.rd_level
RAM (2)
(] | D)
Transcripted ~ Ed Message Viewer 8 | Clocks B Resets &2 I 0 CDC Setup Checks &4 IE] CDC Checks B3
X |.../demo_top.v [dema_top]
N\

R [ @ CDC Setup Checks 97 %R
MACNICA
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CDC Report

File Edit | View CDC Setup Checks Window Help

Source
Message Viewer

Project : d Objects
- & Pm]e@ Flow Navigator
B A Directives
A HDM Developer
- .‘Eel;rE Details
4 Ci@ Design
g S Module
C|DCkAHE Schematic
% (R::Ja Trace Path
cDC Anz#%  Find in Design
H RUGS  Clock/Reset Color
“ C[ﬂl Resels
@® Clocks
Flow Navig(® SDC Clock Relationship
= CDC Resulis
" d Logs & Reporis
Type Generate Report
BiDead-ejgy Transcript

LR =

Text Viewer (cdc.rpt)

Find: | Type search text here <Cur+E=

b. R—hHENENOIOYY- R o

Ctrl+Shift+P

T
Info
Info
Info
Info
Info

Info
Lot

® View = Log & Reports = cdc

U<t M prapscoc
\LEE}RL/_C cderpt ZHEE T,

203
N [ =/ \Y V4 ~ . i . .
>(,r/((_IEb<_:=IE|JDé_Cbn_Cb\ ggg Section 10 : Port Domain Information
= —l= 282 Port Direction  Constraints Clock Domain Type
5b\\ 3F|ﬂ,ﬁﬂtbf§aéﬂf 20g { :
= — A00 mac_clkin input Clock Group_mac_clk_in zer
L\éh\%ﬁﬁﬁ?ga—é(t_(i\ CDC 301 core clk_in input Clock {{Group_core_clk_in}} User
o = 202 epu_clk_in input Clock Group_cpu_clk_in User
|/7I—\_ I\ CdCI’pt %ﬁ&ﬁfxbijo 303 rst input Regeat core_clk mac_clk cpu_clk ] Questa CDC
304 clr input Reset [ core clk mac_clk} Questa CDC
205 din input | coreclk ] Questa COC
EIRSIETY™ input [ coreclk] QDuesta CDC
AT e 1 input { core_clk} Questa CDOC
402 cpu_addr input { cpuclk ] Questa CDC
309 es input { cpuclk ] Questa CDC
310 cpu_data input [ cpuclk] Questa CDC
311 int_done_in input [ cpuclk] Questa CDC
312 hdrin input [ coreclk } Duesta CDC
313 scan_mode input [ <undefs | Quests CDC
314 scan_clk input Clock Group_scan_clk Uzer
215 full cutput { core clk } Questa COC
a16 full 1 cutput { coreclk } Duesta CDC
317 pass output { mac.clk] QDuesta CDC
312 pass_wald output [ mac_clk} Questa CDC
319 erc 16 cutput [ mac_clk! Duesta CDC
320 rx_pavload_en output I mac_ clk } Questa CDC
321 remasked data output { mac_clk} Questa CDC
477 momask_en output [ mac_clk ] Questa CDC
323 mpass cutput { mac_clk } Duesta CDC
324 recheck output [ mac clk ] Questa CDC
325

MACNICA

c. <undef> RXAIHEINDHTENTLBRIOVIR— N RRZIMHEBHAHDF T,
ARF1—BNIT7ILTlE BEIC SDC HEETEB CHFICHDFRADTRIEHFT .
MXF1—NJTIVT(E, scan_clk R—BFDY <undef> 20Y7 - RAASICRDE T,
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Analyzing Clocks




Clocks #0

Clock Groups Signal Expression Register Bits | Latch Bits |Power Domain |SDC Name
=i lotal Clock Groups (1)
Bl Specified (4 )
B 0 0
®© scan_clk
Group_mac_clk_in (1) 0 0
C] mac_clk_in mac_clk_in
Group_core_clk_in(1) 0 0
C] core_clk_in core_clk_in
Group_cpu_clk_in(1) 0 0
C] cpu_clk_in cpu_clk_in
B Inferred ( 3)
Primary Port (0)
Black Box (0)
Undriven (0)
= Gated Mux (3)
B mac_clk (1) 148 0
= B (scan_mode ? scan_clk: mac_clk_in)
=NC)
C]
BQO
C]
(C)
) core_clk (1) 119 0
S-S core_clk (scan_mode ? scan_clk : core_clk_in)
20 fifo_1_d.wr_clk
(C] fifo_1_d.u0.Wclk
B0 fifo_ 0 _hwr_clk
© fifo_0_h.u0.Wclk

cpu_clk(1)

b cpu_clk (scan_mode ? scan
Gated Combo (0)
Ignored (0)
Transcript @ | Ed Message Viewer ClocksE2 | Resets 3 0 CDC Setup

MACNICA

FHALRWIOVIN R ESNESE
HOVINE SN TURWVES. Inferred (GEE) OATTUDTFIUAREINET,

IOV 3%

(& ZDIOVI %S DHENDDET .

EITIdE THLOOIOVINBEMITAREEINE T, Y0vIZ2TH1>- LS
A—M5 L=\ IU. J0vIH% — b MUX, 23T vy Z2{6EN 20> R—% > Ml
BUIRWVBRD, 75> - 9097V - Rz RILET

ZORIT(E. SDC TERELTWLS Port DFIFIDHNGHERIESNTVET
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Exporting
Constraints




Exporting Constraints

File Edit View Directives Window Help

Lo A HE L SvovEIIGD MO
(~ Directives HADK

Type Filter Text (Press Enter) E B .
= = e Ty o \ , < .

® Directive 7O DSITIOAR—bPHE  |2ruapmee

Name Options Used IStatus /

T“ g i g- = netlist clock  cpu_clk_in -period 50 New l)

u netlist clock care clic in _noriad New
@ netlist clock |<? Add Directive... New
@ netlist consté ;1: Egit Directive... New
& cdc scheme New

IE Group Directives

X Delete Directive...
< Delete All Directives...

‘Flilow vomr i Show User Directives T ‘; :
9 Show FPGA Directives | dudrblchbo
& Clocks

Show All Directives

Clock Groups |8- Collapse All Exp
= Total Clock G
=1 Specified |
T | Copy
& corm View Source
&l cpL -
= Inferred ( Vi Hetp
Prima
Black Import... 1

Undriven (U )
o aatad Muv .0\

[ ]
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Running CDC
Analysis




Run CDC Analysis

' Flow Navigator Status-Severity-Check TX Signal RX Signal ID TX Clock RX Clock TX Module RX Module Mess
- B 2] Uninspected (20)
Project : CDC = @@ Violation (6)
B Combinational logic before synchronizer (2)
= . err_thrs check_en_rl combo_logic... cpu_clk mac_clk demo_top demo_top
= ﬁ' Project Setup pass_en[1] check_en rl  combo_logic... cpu_clk mac_clk demo_top demo_top
= E I Multiple-bit signal across clock domain boundary (1)

|§ Add Sources crc_seed[7:1] crc_l.crc_16 multi_bits_76... cpu_clk mac_clk demo_top crc_16_calc

Add Constraints = Single-bit signal does not have proper synchronizer (3)

. . init_done _en no_sync_2628 cpu_clk core_clk demo_top demo_top

i PTDJEEI SE“IHQS init_done tx_mask_valid no_sync_31547 cpu_clk core_clk demo_top demo_top

= . Design JﬁlﬂawSiS & Caiion ) init_done tn_state[0] no_sync_47305 cpu_clk core_clk demo_top demo_top
o =l aution

1 H : B DMUX synchronization (2)

. CDIT'ID”E DE‘_'SIQH fstp[7:1] crc_l.scramble dmux_30303  cpu_clk mac_clk demo_top crc_16_calc

I:I-[H Create Metlist _ tx_mask_d mask dmux_12402  core_ck mac_clk demo_top demo_top

. . B FIFO memory synchronization (2)
0 DESIQH Review fifo_0_h.u0.data fifo_0O_h.u0.o... fifo_memory_... core_clk mac_clk dpmem?2clk dpmem2clk
. ] : fifo_1_d.u0.data fifo_1_d.u0.o0... fifo_memory_... core_clk mac_clk dpmem2clk dpmem2clk
= Clock Analysis : —- —- - - - —
- B [ [El Evaluation (10)

lh Run Clock Anawsis Bl Multiple-bit signal synchronized by DFF synchronizer (4)

. fifo_O_h.op_gray fifo_0 _haop_s1 bus_two_dff ... mac_clk core_clk generic_fifo_... generic_fifo_...

@ Clock Review fifo_0_h.wp_... fifo_0_h.wp_sl bus_two_dff_... core_clk mac_clk generic_fifo_... generic_fifo_...

— - fifo_1 d.rp_gray fifo_1 d.rp_s1 bus_two_dff ... mac_clk core_clk generic_fifo_... generic_fifo_...
= CDC !ﬁ‘lﬂ El|‘_5|"5l5 fifo 1 dwp_... fifo_1 dwp_sl bus_two_dif ... core clk mac_clk generic_fifo_... generic_fifo_...
7 B Pulse Synchronization (1)
91.. EIE}"CCI?CA“&WSIS % t_en t_en_rl pulse_sync_1... core_clk mac_clk demo_top demo_top
eyview B Single-bit signal synchronized by DFF synchronizer (5)

“ init_done init_done_rl two_dff_5840 cpu_clk mac_clk demo_top demo_top
pass_en[0] pass_en0 rl  two_dff 81824 cpu clk mac_clk demo_top demo_top
t_eop t_eop_rl two_dff_54238 core_clk mac_clk demo_top demo_top
t_mask_valid t_mask_vali... two_dff 52495 core_clk mac_clk demo_top demo_top
t_sop t_sop_rl two_dff_11314 core_clk mac_clk demo_top demo_top

4 |

Transcript B3 | Ed Message Viewer B8 | Clocks B | Resets & ﬂ CDC Setup Checks 3 | EJ CDC Checks &3

ZNBDIALTD Crossing DEEIIRDERDTT

*Violations : >0 A HF—EBENKEL TLBNELLRVINSD CDC /X T Metastability AL E T

«Caution : FHAIEEFIELVTI N, Metastability (CRDB]EEMENSHDET .

CNB(EEMRS >0/ —THH. CDC JOMVUGER TBE, T—IDEKR. T—HDIFE. £Iz(d Metastability KA I B RIEEENHDET
*Evaluations : IEUV\EIRA#EIE T, Metastability (FF2DiSEEA. CDC JOMIUGER TBE. T—IDEKE(ET —IDIENFEE T B 5EMENHDFE T,
«Proven : EIRAFESENIELL. JORIAELVCENMETRENTVE T, UIchDT. Metastability . =718k, £2(d7 —IHHEERELEEA.

o
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Reviewing CDC
Analysis Results




CDC Checks

Status-Severity-Check TX Signal RX Signal D TX Clock RX Clock TX Module RX Module Message Reviewers
= 2] Uninspected (20)
= M Violation (6)
B Combinational logic before synchronizer (2)
err_thrs check en rl combo logic... cpu clk mac_clk demo top demo top

é Multiple-bit signal across clock domain boundary (1)
P crc_l.crc 16 mulii_bits_76... cpu_clk

----- crc_se :
B Single-hit signal does not have proper synchronizer (3) - N Set Staius... Schematic )| Path

— p_cu S EULC cpu_c Mark As »| Related Directjye All Paths

H ¥t e

@ rM essageJ S : C ﬁﬁF*Fl' 7 CpU_C"( _ . TX Si |

----- 05 cpu_clk Create Directive - [gi=t

RX Signal

=21 €] Caution (4)

U720\ Path & w5 petale,,——

= DMUX synchronization (2)

fsip[7:1] crc_l.scramble dmux 30303  cpu_clk /Hﬁ / Property Related Sync
tx_mask_d mask dmux_12402 .

= FIFO memory synchronization (2) Annotaw Xl Concise Reconvergence
5 fifo_0_h.uO.data fifo_0_h.u0.0... . core_clk = = ——— k dpmemZclk

.....

demo_top.v

// 2-DFF syncer for pass_en[0]
= combo_logic 46571

épass—e” heckenn BB BKKIKKODARQAHLEO S wQ + 8
) ® Module ZEIRUTHRIUWY D

—p
N Name: check_en Q . — _ ®
Net Type: scalar THEICAZ1—HMNENs3

Clock Group: cpu_clk check en rl
Reset Group: rst -P

X —{En Q—---- :

[l [ — | i

® Path (ci( > 5% B3 & %

reg pass_en@_ril, rx_pass;

always @ (posedge mac_clk)

El begin

pass_en@_rl1 == pass_en[@];
rx_pass <= pass_eno_ri;

N

ass_en
pass_ L end

SET—

// 2-DFF syncer for check_en

reg ' D

’ ’

Declaration

Instantiation

Instance Type Declaration always @ (posedge mac clk)

'|E§$|§73\‘55Eﬂ5 Add Directive Liberty Implementation 5| begin
KN Find Ctri+E Birens EREEKNERNF] <= check_en;
combo_logic_46571 E3 n ' drx_::l‘e::k <= ERECKNENNFL; @
L en
Violation @ Path (& [Messages |97 h5Schematic . (D) )

BICY-RCSvoTURNSERT TEE T,
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Debug the CDC path violations
o 1. IELUKARL, REUTWSIBERIENMT S

o 2. HlHZIBET S

: {gig stable #&r% Register (& cdc signal-stable >« L5« J TIEE T
a~ o

o FAAB]gEIREZET _EODHIFY :
- netlist constant : E&ET&
- cdc signal -gray_coded : L 1— RESETEE
- cdc signal -mutually_exclusive : #HE (CHHMEIRMES £ ERE
- ERATIEERT 4 LT+« TDTRIRVRANIDOWCE, AN R -UTJ7L>

A« 1 KR (Help = Command Reference) Z&B UL TLZEL,

e 3. 3>00FMT—HARELRHNNRIBE(ICIE. waiver ZEHT S
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Help Documentation

& fifo 0_h (1) generic_fifo_dc_gray Module 80 ll pass_eno ri < [t g
Wl fifo 1 d(1) generic_fifo_dc_gray Module 80 fy pa':%sbc: pasg Details...
- end . ——EXpr—¥
// 2-DFF syncer for Annotate Formal... ) @ Help %OU ‘ya
reg } Export Status (Waiver)... »
Group Columns...
KN ! 4] always @ (posedge n
Flow Navigator B8 | Design B a5 dov e . ?g Expand All 18
4 CDC Checks B=  Collapse All = ) _ o~ -
M | Filter: | Type here Status: PRI E | Severity: [El 2 Y . Y
b o y ‘—N—_’\ya ‘ ’_tﬁi ] ) ‘E’ ’ ’ ‘ ‘ ‘ @@7:17)1«%&5?} E’ SI EM EN S

: Multiple-bit signal across clock

a0 Single-hit signal does not hav

Status-Severity-Check | TX Signal |RX
=1 2] Uninspected (20)
= Violation (6)
B 1 Combinational logic before synchronizer (2)
: err_thrs che

crc_seed[7:1]

ot _dono

@ [Messagel ARG Li

L7zU) Path ZH2OUw 2

MACNICA

crc |

Questa® CDC User Guide

YV VY VY VY VYV VY

List of Figures

List of Tables

Revision History IS0-26262
Introduction

CDC Basics

CDC Analysis

CDC-FX Metastability Injection
Reference

Third-Party Information

Violation DaFHlzR Bz FESS

combo_logic

Combinational logic before synchronizer.

Default Severity: violation; Crossing: control signal or data bus; Promotion: cdc_glitch (default on);
FX: yes (default on).

combinational fogic
tx_data ! x_data
| ::) synchronizer
A [ A
L LIS : Dol
Tx Clock Domain 1 Rx Clock Domain

Static CDC analysis checks for combo logic in every CDC path that has a detected synchronizer.
Combinational logic in a synchronization path is a significant problem for synchronized signals, because
the data used to determine an acceptable failure rate on synchronization paths assumes a single
transition on a CDC signal during each clock period. But if combinational logic is placed on the path,
then this assumption is false because of glitch propagation. As a result, the error rate rises significantly.
To address this problem, you typically remove all combinational logic from the logic path.
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Creating and Applying Waivers

CDC ERZMHERIDEE(C. CDC 2290 M- ([FARETHHEHIF T DIZENDDET
N0 CDC JSZADBIINMT —RICIF, #IOYI#&ICH TS TENS Status ESDESR
Metastability B3 IEN RN EBIMESNEFNDIHZENHDFT .

ZDELS72 crossing (ClF waiver (58FR) ZAERRU T, fERZMAE X, BIERIRRIRE(C

IA—NATBIENTEFT,

'0 Create Directive 7 >

Comment |2021.11.10) |
Status | Waived v
Owner ALOCOMP

Reviewer mac_faro

Cancel

Set Status...
Mark As >
@ Message Viewer Show Details
M | Filter: Type here £+  Status: F| Show File i ]
Status-Severity-Type | Phase | Message Export Status (Waiver)...
= 2] Uninspected (17) Generate Report...
= € Ermor (1)
- B hdl-41 (1 Group Columns...
Warning (14) fg ExpandAl
= @ Info (2) B=  Collapse Al
B cdc-44 (1)
cdc Clock proces Copy » D' user
reset-4 (1) M Find.. Curl+F
% Export To Csv
4] Filter b

Transcript B3~ £ Message Viewer 3 | Clocks E3

Resets 6 CDC Setup Checks &
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SIEMENS OF1—bhUZI)IZRE<

v Questa CDC 2021.3 (C/QuestaCDC/QP201p_c10gx_s1/cdc.db)
File Edit View CDC Checks Window
DERS C H D &V Questa CDC Documentation

o Flow Navigator Command Reference
Project : CDC

Messages Reference
| About Questa CDC

2 & Project Setup

B | H QuestacdC

C (@ 774) | C/SIEMENS/QFT/V2021.3/win4/dac/index.html#infohub=gformalede_ih&tab=docs

SIEMENS

Choose Scope:

Rel

[ Add Sources @

EE5NTHE.
WU SEDHD T ENTEFT,

Information
Questa Design Solutions

Questa Formal Solutions

x |+

InfoHub™

Support for Questa Formal Technology 2021.3

Documents [ Support Center QuickLinks ]

Reference Manuals

Messages Reference

Questa CDC

Questa Lint
Questa Simulation Technology

My Document List

All Questa Formal Technology 2021.3

Open HTML || Open PDF

User Guides

Questa RDC User Guide
Quesia Signoff CDC User Guide
Quesia Verify User Guide

Documents

InfoHub Help | InfoHub Overview (movie) | Browser Seftings | Custom Tab

Open HTML || Open PDF
Tutorials
IOpen HTML || Open PDF I

Quick References

Questa Design Solutions Quickstart Guide for Linux (FDF)
Questa Design Solutions Quickstart Guide for Windows (FDF)

Open HTML | [ Open PDF

Application Notes

Questa RDC Flow (PDF)

Running Questa COC & Questa AutoCheck on FPGA Designs (PDF)
Setting up Questa CDC for Asynchronous FIFOs (FDF)

Using DesignWare with Questa CDC/Formal (FDF)

Using Questa CDC Modal Analysis on Highly Configurable Designs (FDF)

Questa CDC scope supports these products: all Ques

JCIRDC products

About InfoHub | Preferences | Send Feedback on Documentation

O x

R s -
| Type keywords here to search locally installed documentation based on scope. | |
Choose Search: (@) Local by Scope () Support Center Search Tips
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