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The UCF File

UCF = User Constraints File
Xilinx Constraints Editor GUI

Xilinx PERIOD, HIGH,
LOW, ns, ps,
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Review of Constraint Flow

NCF

Synthesis Constrain/ts/
File

DESIGN NGDBUILD
TRANSLATION U
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Timing Constrain

Offset In Period s Offset Out

»
>

A

From: To
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Overview
>

- PERIOD

- OFFSET IN
OFFSET OUT

. FROM:TO
- PAD PAD
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Period Estimation

Period

- Tclk= Tcko+Tnetl+Tlogic+tTnet2 — Tclk _skew
~ Tclk skew = Tcd2 — Tcdl

Tlogic

D Q|Tnetl Tnet2 |D Q
—//f Tsgt_up
Tcko

Tedl |_ Tcd2 |_

Airmnmmmnarmd Tivmartmenw A ee~tre~tis €C 10



Entering Period Constraint

el pPelriod O O
Double 0 See more
OPLC
0 3 dito oba 1 1 1 ~10f =
File Edit “iew Window Help
D|=(E| x| ==l 2|W
O > Clock Het Hame Period Pad to Setup Clock to Pad
- clk20 20 n= HIGH 50 %
U $ clk30 30 n= HIGH 50 9%
Fadto Pad... | I
Create the |
group W|th Global Ptz | Advanced Mizc
TNM _NET,
— . MET "clk20" THM_MET ="clk20"; il
then constrain TIMESPEC "TS_chk20" = PERIOD "clk20" 20 ns HIGH 50 %;
the group W|th MET "clk30" THM_MET ="zl 30"; LI
a PERIOD UGCF Conziraintz [read-write] [LCF Constraints [read-only] Source Conztraints [read-only) I
Constraint For Help, press F1 [ o
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TRCE clock skew

Tiopi = 0.825 SeM o .
Clkzo4l>lumcu<m net = net=0.639 _
0852 I\ clk20g —Q—
CLKO - S S
net= L~
0.860 clk20_90g net = 0.639
CLK90

TgiOo =

T ino =-4.197
dcmino 9 0.860

(0.825 + 0.798 + -4.197 + 0.860 + 0.860 + 0.639) -
(0.825 +0.798 +-4.197 + 0.852 + 0.860 + 0.639) =
.008 ns

Airmnmmmnarmsd Tivmatmenw A ee~tre~tis €T a0



Slack:

Clock
names and
time of
active edge.
Includes
Clock Phase

Web link to
graphical
picture of

delay type!
(In Timing
Analyzer)

Basic Period Report

Basic element

Jource:
Destination:
Fequirement:

Data Path Delay:
Clock 3kew:

Jource Clock:
Destination Clock:

Data Path: £f£f 0 to ££ 0O

type is listed Slack equation
{ [requirement - [(data path - clock skew))

ff O (FF)
ff 0O (FF) .
Z0.000ns Logic SVES

1.892Zn=s (Lewvels of Logic = 1
0.000ns

clk20g rising at 0.000ns
clk20g rising at 20.000ns

Only levels of

logic, not Clock to
Out and Setup

Delay type
Toko

net [(fanout=7)
Tilao

net [(fanout=1)
Tdxck

Delay(ns) Logical Resource(s)

514 ff O Data path
with Cross
Probing

001 N 147 1
370 ff 0O

““““““““““““““““““ Links to

1.892n=s (1.377n=s logic, 0.515ns route)
(7z.8% logic, 27.2% route) F|oorp|anner

or Synthesis
Tool
(In Timing
Analyzer)




Period Constraint with DCM

clk20

DCM

DCM

CLKIN
CLKO

CLK90

clk20 0

clk20 90

NET "clk20" TNM_NET = "clk20";
TIMESPEC "TS_clk20" = PERIOD "clk20" 20 ns HIGH 50 %;

Translate DCM

CLKO: TS_clk20_0=PERIOD clk20_0 TS_clk20*1.000000 HIGH 50.000000%

CLK90: TS_clk20_90=PERIOD clk20_90 TS_clk20*1.000000 PHASE +
5.000000 nS HIGH 50.000000%

Adirsmnimmmnarmed T ity At et r 1A AN AN A1 e . e — ANl




Clock Phase Period Example

ff_ 90

CLKO

o1

CLK90

black:

Jource:
Destination:
Fequirement :
Data Path Delawy:
Clock 3kew:
Jource Clock:

Desztination Clock:

11.578ns
ff 0Of (FF)
ff 20 (FF)
15.000ns
i.4Z2Zn=s (Lewvels
0.000n=




Hold Calculations

hold violation
Clock Skew

AirmimmrrmdAd TimAartimem At~ € a



Hold Calculations

Source Destination

DATA_IN DATA DATA QUT
CLK N C )

CLK ]
(at source FF) ! . !
CLK i T
(at destination FF) : :

DATA_IN DATAL X IDATA2

(at source input FF) '

0 2 4 6 8 10 12
|
|
!

DATA IiDAT/iAO D( iDATAli

(at source output FF)

| |

DATA [ I I I I
(at destination input FF) I:bAT|AO : X : DATA]- : : X

| | | | | |

DATA_OUT |
(at destination output FF) DATAO x DATAL x

!
|
|

—
|
|
|
|
!
|
|
|
|
|
!
|
|
|
|
|




Constraints Overview

- PERIOD

> -

OFFSET IN
OFFSET OUT

. FROM:TO
- PAD PAD

Airmnmmmnarmd Tivmatmenw A ee~tre~tis € 10



OFFSET Constraint

FPGA
PAD

PERIOD
HIGH/LOW

- ()
. TIMESPEC TS_clock = PERIOD clock 10 ns HIGH 50 %;

. TIMESPEC TS_clock = PERIOD clock 10 ns LOW 50 %;

OFFSET:
- OFFSET =N <delay> ns BEFORE <clk_group>;
- OFFSET = OUT <delay> ns AFTER <clk_group>;

dirmimmemeed T irmaimm o Amrmemtremim € 10



OFFSET IN Constraint

ADATA FLOP1 FLOP2 ELOP3
- D Q D Q D Q OUT1
CLKA | > |
>
BUFG
BUS [70] FLOP4 FLOPS5
- _‘ D Q D Q ouT2
>
CLKB

CDATA BUFG ‘




OFFSET IN AFTER Constraint

~ Tarrival = Tcko + Toutput + Tlogic
- NET Data_In OFFSET=IN Tarrival AFTER CLK

Toutput Tlogic
—F Q—‘—-—‘ o @
>JT >\lTset_up
[—V ck
Clk - ‘ FPGA

Tinput

Tarrival + Tinput + Tsetup < Tclk

Airmmmarmsedd TivmAartmem YAt remts € N1



OFFSET IN BEFORE Constraint

OFFSET_IN_BEFORE  OFFSET_IN_AFTER

- NET Data_In OFFSET=IN Tdelay BEFORE CLK
- Tdelay
Tdelay < Tperiod - Tarrival

Airmnmmmnrmd TivmAartmem A eetremts € NN



Entering Global OFFSET IN
Constraint

Enter setup

time

.;;«'Ir]Xilinx Constraintz Editor - [Global - clock_2dcm.ngd / design.uci~]
File Edit “iew Window Help

D|=|E| x| === 2|

N = Clock Het Hame Period Pad to Setup Clock to Pad
clk20 20 iz HIGH 50 % 12ns
Uesid clk30 30 ns HIGH S0 % 10 nz

Fadto Pad... | I

Generated :
Global Forts | Advanced Mizc
UCF
ConStraintS TIMESPEC "TS_chk30" = PERIOD "cll30" 30 ns HIGH 50 %; ;I
OFFSET =IM 12 nz BEFORE "clk20";
OFFSET =IM 10 nz BEFORE "clk30"; j
UGCF Conziraintz [read-write] [LCF Constraints [read-only] Source Conztraints [read-only] I
For Help, press F1 g




Entering Specific OFFSET IN
” Constraint

C Double clo 0
Uc U 0 3 dito H'D 1 1 oo desziq C C C ) C 10K =
DOuUDIE File Edit Wiew Window Help
0 Dl=E] x| ==l 2]
AN E
order o Port Hame Port Direction Location Pad {\ jetup Clock to Pad -
clk30 NPT [1ELY [, —
e data20 IMPLT 10 n= ( clk20 ) [,
data30 NPT [, d
1| | 3
POI‘tS Tab — Pad Groupz
to deflne [~ 10 Canfiguration Options Rleiins I | Elzeio Epe I
port Brabibit 10 Locai Fad to Setup... | Create
.ps rahibi acatians... . -
specific = Sekct Growp: | Clock to Pad... | Grekppe
timing instead of
[3lobal Ports Advanced I bizc | Creating
constraint fo
OFFSET =IM 12 ns BEFORE "clhk20";
Generated OFFSET = IN 10 ns BEFORE “clk30°; each net
UCF MET "data20" OFFSET =IM 10 ns BEFORE “chk20";

UCF Conztraintz [read-write] [UCF Constraints [read-only) Source Conztraintz [read-only)

constraints

For Help, prezs F1




OFFSET IN Report Example

3lack: 4.,534ns
Dource: sig O [(PAD)
Destination: £f£f 0 (FF)

Lestination Clock:

Clock

Fequirement: S.000ns
name Lata Path Delavy: Z.59850ns
. Clock Path Delavy: -0.481ns
and time
. Lata Path: sig 0 to ££f 0
Of aCtlve Delay type Delavins)
edge Tiopi 0.825
net [fanout=2) 1.350
Tilo 0.439
net [(fanout=1) 0.001
Tdxck 0.370
Total Z2.985n=
Clock Path: clk20 to ££ O
Delay type Delayins)
Tiopi 0.58Z5
net [fanout=1) 0.798
Tdomino -3.,197
net [(fanout=2) 0.560
Tgilo 0.589
net [(fanout=4) 0. 644
Total -0.481ns

Fe Y

i rmimmmrd T oivmmimmdt £ o o -

[Fequirement -

clki0g ri=ing at 0.000n=

[Lewvels of Logic =
[Lewvels of Logic =

[data path - clock path - clock arriwval))

Slack equation

2]
3]

Logical Besource(s)
=ig 0O

sig 0 ibuf
sig 0 o

N 147 i

N o147 i

Data Path Delay

[1.634n=s logic, 1.351ns route)
(54.7% logic, 45.3% route)

Logical Resource(s)
clk=0
IEUF
clkZ0 ibufg

olkz20 DLL

clk=0 0

olk20 BUFG, GCLEMIX
olkz20 BUFG

clk20g

Z2.302ns route)

CLEzZ0

Clock Path Delay

[—2.783ns logic,




OFFSET OUT Constraint

PAD

FFFFF

Airanmrmmarsdd Tivvatmme~nw YAt re~ts € D



OFFSET OUT BEFORE
Constraint

~ Tstable = Tlogic + Tinput + Tsetup
- NET Data_Out OFFSET=0UT Tstable BEFORE CLK

FPGA

Toutput Tlogic

—DJQ—‘\*.—. )

Tset |up
‘__»,> Tcko ‘
Clk !

Tcko + Toutput + Tstabl

Airmnmmmnarmd TivmAatmenw A eetremtis € N7



OFFSET OUT AFTER

Constraint
. OFFSET OUT BEFORE OFFSET OUT AFTER

- NET Data_Out OFFSET=0UT Toutput_delay BEFORE CLK
- Toutput_delay

Toutput_delay < Tperiod -
TStab | e Tout_delay_max Tstable

Airmnmmmnarmd Tivmatmenw O At~ € YO



Entering Global OFFSET
OUT Constraint

C 0 0
DAl C
0 = dito oba 1 d od deziq O =
File Edit Yiew Window Help
Dl=(E| x| =[=|=0|% 2|
Clock Het Hame Period Pad to Setup Clock to Pad
0 s clk20 20.000 n=z HIZH 50 % 12.000 n= 30000 ns
clk30 30.000 ns HIGH 50 % 10.000 n= 30000 ns
JesSiio
Padto Pad... | I
G enerated Global Portz | Advanced hizc
UCF
OFFSET =0UT 30.000 nz AFTER “'clk20";
Constraints OFFSET =0UT 30.000 nz AFTER "'clk30";
UGCF Conzstraintz [read-write] |UCF Constraints [read-only] Source Conztraints [read-only) I
For Help, press F1 i




Entering Specific OFFSET
OUT Constraint gmm

- O
- . - -
desio - . 0 D PaAd =
D)OUDIE File  Edit Wiew Window Help C
0 D& x| ==l 28
alge Port Hame Location Pad to Setup Clock ad -
order o datazl Foi, ]
B 0 ot [, 20 Nz [ clk20)
rst P, -
1 | » |_I
FPad Groups
POI‘tS Tab [~ 140 Configuration O ptions Slanlilane: I | BiEa iy I
tO dEfIne . . Fad to Setup
Prohibit [/0 Locations. .. et B -
port s =T | SEEEIEEr? I J Clock to Pad... Create
v roups
specific 9
tI_O : Pats | Advanced | Mis | instead of
iming -
creatin
OFFSET =0UT 30.000 nz AFTER "clk20"; . g
Generated AFFSET = OUT 30,000 s AFTER "ok30 constraint fo
MET "outl" OFFSET = 0OUT 20 ne AFTER "clk20"; eaCh net

UCF
constraints

UCF Conziraintz [read-write] Source Cohstraitts [read-only)

LICF Constraints [read-only)

Faor Help, prezs F1




OFFSET OUT Report

Slack: 21.714n=s (requirement - [(clock arrival + clock path + data path))
Source: clkzZO (PAD)
Destination: outl ([(PAD)
CIOCk SJource Clock: clkiZ0y rising at 0.000ns
Fequirement 30.000ns . Slack equatlon
name Iata Path Delay: 5.770n=s (Lewvels of Logic = 2)
. Clock Path Delay: -0.454n=s (Lewels of Logic = 3)
and time
f . Clock Path: clkZ0 to ££f O
0 aCtlve Delay type Delayins) Logical Resource(s)
edge Tiopi 0.825 clk20
B Clock Path Delay
net [(fanout=1) 0.795 clk20 ibufg
Tdomino -4.197 zlk20 DLL
net [(fanout=:2) 0.560 clk20 O
Tgilo 0.5389 olk20 BUFG.GCLEMUX
zlkz20 EBUFG
net [(fanout=4) 0.641 clk20g
Total -0.4584n= [(-2.783ns logic, 2.299ns route)
Iata Path: £f 0 to outl
Delay type Delayi(ns) Logical Resource (3]
Toka 0.5e83 £ff 0O
net [(fanout=g) 0.323 £f£f 0O
Tila 0.439 N &6 1
net [(fanout=1) 1.333 N 66 i Data Path Delay
Tioop 6.107 outl obuf
outl
Total 8.770ns (7.114ns logic, 1.656ns route)

(81.1% logic, 18.9% route)




Constraints Overview

- PERIOD

OFFSET IN
OFFSET OUT

Airmnmmmnarmsd TivmAartmenw O A ee~tremtis € O



PAD to PAD Constraint

FLOP3

D Q

/0 Pad
PAD PAD
FROM TO
ADATA FLOP1 FLOP2
D Q D Q
aw [T
BUS [7..0]BUFG ELOP“
D Qg
CLKB |_

CDATA BUFG
-

FLOPS

D Q

OUT1

. QuUT?2
L

= Unconstrained Data P
= Constrained Data Patl




FROM:TO Constraint

Syntax: TIMESPEC TS _name = FROM groupl TO group2 value;

TS name TS’
ASCII , A-Za-z,0-9
Groupl
Group?2
Value ns

ps MHz

Airsmnrmmarmsedd TivmAatimemd YAt resties T O



Entering a Pad to Pad
Constraint

.;;q'ﬁKilin:: Constraintz Editor - [Global - clock_2dcem.ngd / design.ucf]
File Edit Yiew Window Help

D& x| =[=10/0] 2%

Clock Het Hame Period Pad to Setup Clock to Pad
clk20 200000 ns HIGH 50 % 12.000 n= 30,000 ns
clk30 30,000 ns HIGH 50 % 10.000 n= 30,000 ns=

Pad to Pad
Timing

Padto Pad... | |15

G ene I‘ated Global Puaortz | Advanced bisc

UCF
: TFFSET = OLIT 30.000 ns AFTER "ozl
constraints OFFSET = 0T 30.000 ns AFTER el
MET "autl™ OFFSET = OUT 20 rs AFTER "clk20"
TIMESPEC "TS_P2P" = FROM "PADS" T0 "PADS" 15 ns:

UGCF Conzstraintz [read-write] |UCF Constraints [read-only] Source Conztraints [read-only) I

For Help, press F1 i




PAD to PAD Report

Timing constraint: T3 PZP = MAXDELAY FROM TIMEGRP "PADS™ TO TIMEGRP "PALDI™ 15 nZ

1 itew ahalyzed, 0 timing errors detected.
Maximwum delay iz 11.251ns=.

Slack equation

Slack: 3.749ns (requirement - data path)
Source: data (PAD)

Destination: outl [(PAD)
Regquirement : 15.000n=
Data Path Delavy: 11.251n= (Levels of Logic = 4)

Data Path: data to outl

Delay type Delay(nsa) Logical Resource(s2)
Tiopi 0.825 data
data ibuf
net [(fanout=2) 0.924 data o
Tilo 0.439 outl i andi 42 a
net [(fanout=1) 0.532 outl i and3 42
Tilo 0.439 N 66 i
net [(fanout=1) 1.925 I 66 1
Tiocop 6.107 outl obuf
outl
Total 11.251n= (7.810ns logic, 3.44941ns route)

[69.4% logic, 30.6% route)

nnnnnn R I L N SR e T



FROM:TO Examples

Using pre-defined groups:
- TIMESPEC TS_pad2pad = FROM PADS TO PADS 26 ns;
- TIMESPEC TS_pad2ff = FROM PADS TO FFS 6 ns;
- TIMESPEC TS_ff2ff = FROM FFS TO FFS 10 ns;
- TIMESPEC TS_ff2pad = FROM FFS TO PADS 6 ns;

TS pad2ff fr2ff
m TS ff2pad
CLK
_ T

TS pad2pad

Airmnmmmnarmd Tivmartmem A emtremts € D7
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Specifying Groups

(keywords)
TNM

NET

dirmimmmarmdA TirmAartimem o Aarmemtre~ais [ DN



Predefined Groups

- PADS: PAD

~ FFS: ( flip-flop)

- LATCHES: latche

- RAMS: RAM - (distributed) (Block)RAM
- BRAMS_PORTA: RAM A

- BRAMS_PORTB: RAM B

- MULTS:

- CPUS: Virtex-1l Pro CPU

- HSIOS: Virtex-Il Pro Gigabit Transceiver




Qualifiers and Predefined
Groups

Syntax: predefined_group (name_qualifier)

~ predefined_group (FFS,
LATCHES, PADS, or RAMS)

- name_qualifier  Primitive

Lk

Airmarmarmsed TivmAartmem At remtis  C oA



Qualifier Example

FFS(MY_MACRO/A?)

MY_MACRO
A3, and Ad 4

Airmnmmmnarmd Tivmatmemw O Armeetre~tis €C AN

Al, A2

T

D1
D2
D3

D4

CLK

MY¥~MACRO

m R4

—==tH Rl

...'....- Rl

1 R3

OuUT1

ouT2

OuT3

ouT4




Signal/Element Names

Instance net ?

UCF

Airmnmmmnarmd Tivmartmenw A ee~tre~tivs € oA



User Defined Groups

TNM
_ FFS,RAMS,LATCHES
PADS,BRAMS PORTA,BRAM_PORTB,CPUs,MGTs
- Net, Primitive,Macro Macro/Primitive  pin

NET | INST | PIN} “Object_name” TNM = “identifier”
Object name NET,INST PIN
Identifer




Why Use TNM?

- TIMESPEC TSmacro2data = FROM FFS(macro?) TO FFS(data*) 9 ns;
- TIMESPEC TSdata2pads = FROM FFS(data*) TO PADS(pad?) 16 ns;

- INST macro? TNM = macro_ffs;

- INST data* TNM = data_ffs;

- PAD pad? TNM = padgrp;

- TIMESPEC TSmacro2data = FROM macro_ffs TO data_ffs 9 ns;
- TIMESPEC TSdata2pads = FROM data_ffs TO padgrp 16 ns;

macro bus a* data ffs

_ TNM

Airmnmrmmarsdd Tivmvatmmen Y At remis €2



TNM versus TNM_NET

TNM Net Net
TNM
TNM PAD IBUF IBUFG
TNM_NET
IPAD NETA | NETB .
“1BUF
NETA

- NET NETB TNM = myowngroup; or
- NET NETA TNM_NET = myowngroup;

Airmnmrmmardd Tivvatmme~nw Y At~ € A



TNM NET

TNM_NET
_ Net Net
_ TNM Net
TNM PAD TNM
PAD

FFA

BUFG
PADCIk INICLK
o> P> '

FFB

i

- NET “PADCLK” TNM = “PADGRP”

dirmimmemeed T irmaimm o Amrmemtremim - A=



TNM on Macros

TNM Macro/Primitive
TNM
TNM Macro/Primitive Macro
Primitive TNM

_ Macro Primitive TNM

Airmnmmmnarmd Tivmatmew A eetre~tis € 20



P

TNM on Net

TNM
TNM
e, AINO 1BUF a0 TNM=FLOPS FFA OBUF
| | I, > | OPAD>
BUF | | v D1 FFB OBUF
BINO o OPAD
~.B0
| L
INV 02 FFC OBUF
>0 D Q e — 1)
o— |
CLK N 1BYUF CLK




TNM Examples

?
- NET PADCLK TNM = PADS padgroup; IPAD
- NET PADCLK TNM = FFS flopgroupl ;

~ NET INTCLK TNM = FFS flopgroup2; ~ FF1, FF2
~ NET PADCLK TNM_NET = FFS flopgroup3; ~ FF1,FF2

PADCLK . INTCLK
IPAD BLJFG

Airmnmmmnarmd Tivmatmenw A ectre~ats € N



TNM Examples

?
INST mymac TNM = FFS mymac_grpl; #FF1,FF2,FF3
INST mymac TNM = mymac_grp2; #FF1,FF1,FF3, Latchl




Combining Groups

TNM TIMEGRP
TIMEGRP newgroup = groupl group2 [group3...];

TIMEGRP newgroup = groupl [group2...] EXCEPT group3 [group4...];

TIMEGRP newgroup = [RISING | FALLING] group1;

Airmnmmmnarmsd Tivmatimmenw O A ee~tre~ts € N



TIMGRP Example

grpl g2
grpl=A, B R I R R
grp2=D, E, G, H - L ‘ |
grp3=C, F S St 5 Sl H
grpd=E, F, H, I o I o LR
!____g__rbg___________________' _____ aroa

TIMEGRP manyffs = grpl grp2 grp3 ;
TIMEGRP largeone = grp2 grp3 EXCEPT grp4;

dirmimmemeed T irmaimm o Amrmemtremim € O



Outline
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TPTHRU

TPTHRU?
TPTHRU
TNM
INET[INST|PIN] object_name TPTHRU =thru_pt1;
TIMESEPC
TIMESPEC TSidentifier = FROM groupl
THRU thru_ptl [THRU thru_pt2...] TO group2 value;
- groupl group2
- thru_ptl [thru_pt2]
~ thru_ptl [thru_pt2]

dirmimmemrd T irmaimm o Amrmemtreim € rCC



TPTHRU Example

INST FF1 TNM = start;
INST FF2 TNM = endpt;
- NET CRIT_NET TPTHRU = middle;
- TIMESPEC TSmypath = FROM start THRU middle TO endpt 10 ns;

——  CRIT NET

FF2

dirmimmmrd T irmaimm o Amrmemtremim € 0



TPSYNC

TPSYNC?

TPTHRU
INET|INST|PIN] object_name TPSYNC = sync_ptl,;
TIMESEPC
- TIMESPEC TSidentifier = FROM groupl TO sync_ptl value;

TPSYNC
LUT

dirmimmemeed T irmaimm o Amrmemtremim, € C—



TPSYNC Example

- INST FF1 TNM = start;
- NET CRIT_NET TPSYNC = new_endpt;
- TIMESPEC TSmy_sync = FROM start TO new_endpt 5 ns;

——  CRIT NET

—

[ LI 1| —

'FF1 = FF2

dirmimmemerd T irmaimm o Amrmemtremim € CO



Ignoring Selected Paths
(TIG)

TIG = Timing IGnore
Why use TIG?

. [NET|PIN] object_name TIG [=TSid1, TSid2...];
Ignores timing on all paths that contain object_name

TSid1, TSid2 are specific TIMESPEC identifiers to ignore
. All' other TIMESPECSs will be applied normally to these paths

TIG FROM:TO
- Example: TIMESPEC TS ignore = FROM groupl TO group2 TIG;




Ignore Path

TIG TIG

NET

TIMESPEC TS _IGNORE = FROM GROUP1 TO GROUP2
TIG ;

NET SLOW_NET TIG;
Why use TIG?

dirmimmemeedd T irmaimm o Amrmemtremim € N



TIG Example

NET NETC TIG;

- NETA NETB NETD

. These paths will NOT be ignored
TIMESPEC TS_TIG_A2E = FROM FFS(A) TO FFS(E) TIG;

— NETA

1A [ U |

—— NETB T ET
B N +E |

. NETC s £

1 C ~ 1k
—— NETD

dirvmimmemedd T irmaimm M Aarmemtremim € 1



MAXDELAY and MAXSKEW

Buffer net MAXDELAY MAXSKEW
_ Buffer
MAXDELAY : NET netname MAXDELAY = delay_time;
MAXSKEW : NET netname MAXSKEW = delay_time;
~ delay_time
~ delay_time ns

MAXSKEW 0

Airmnmmmnrmsd TivmAartmemw A ee~tre~tis € oo
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Timing Constraint Priority

Hi g hest Precedence TIG constraint (Timing IGnore)
FROM:THRU:TO constraints

Source and destination defined by user
Source or destination defined by user

Source and destination are pre-defined groups
FROM:TO constraints

Source and destination defined by user
Source or destination defined by user

Source and destination are pre-defined groups

OFFSET constraints
Specific data IOB
Time group of data IOBs
All data IOBs
[ ] PERIOD constraints
|

Lowest Precedence




Priority for Conflicting
TIMESPECs

MAXDELAY  MAXSKEW

FROM TO

. <constraint_definition> PRIORITY value;
- value ( 1 100)

: TIMESPEC TS_01 = FROM high TO low 8 ns PRIORITY 3;
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Priority Example

— 1+ |FF1 FF2 |~ ] FF3 FFal— ——

> > > >

- FF1,FF2, FF3 fastgroup

- FF2,FF3, FF4  slowgroup

- TIMESPEC ts_fast = FROM fastgroup TO fastgroup 3ns PRIORITY 2,

- TIMESPEC ts_slow = FROM slowgroup TO slowgroup 10ns PRIORITY 1;

FF2  FF3
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Priority Example

— |FF1

FF2  FF3

- PRIORITY

3ns

PRIORITY

FF2

—
0
/

FF3

FF4

10ns

: Constraints Guide Constraints Entry ~ Constraints Priority

TRCE —tsi
timing specification interaction report)
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Outline

Airmimmrmedd T oirmmar it At oo~ O ro N AL N et ™ o e o



Agenda

Constraints
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Constraining a Design

‘ . First:

Second: 1/0

Third:
- TIG
- Multi-cycle clocks
~ Unrelated clocks
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Using the Constraints Edltor

-qr‘Xﬂmx Constraintz Editor - [Global - clock_2dcm.ngd / global ucf~]
File Edit “iew “indow Help

- || x| =l==30] 2% o G
0 -
Period Pad to Setup Clock to Pad *
clk20 20.000 ns HIGH 50 % ns HIGH 50 % (12.000 ns 30.000 ns =
clk30 30.000 ns HIGH 50 % ns HIGH 50 % (10.000 ns 30.000 ns _ILI
1| | 3

Pad to Pad.. | [15.000 ns PAD to PAD

Timing

Global Forts | bAdvanced Mizc I

Generated

MET “clk20" THM_MET = "clk20";
MET "clk30" THM_MET = "clka0"; Constraints:
TIMESPEC "T5_ck20" = PERIOD "chk20" 20,000 ne HIGH 50 % ne HIGH 50 %;

TIMESPEC "T5_cik30" = PERIOD "chk30" 30,000 ne HIGH 50 % ne HIGH 50 %; PERIOD

COFFSET =IM 10.000 ne BEFORE "clk30"; OFFSET
COFFSET =0UT 30000 ne AFTER "clk30"; !

OFFSET = OUT 30,000 nis AFTER "clk20 PAD TO PAD

OFFSET =IM 12.000 ne BEFORE "clk20";
TIMESPEC"TS P2P" =FROM "PaD5" TO "PADS" 15.000 ns; LI

UGF Constraints [read-write] |UCF Constraints [read-only] I Source Conztraints [read-only) I

For Help, prezs F1 I_I_I— A
. The Global page will constrain the design
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Constraining a Design

—)

Airmnmmmnrmd TivmAartmenw Aty T ™m0

First:  Global constraints
Second: 1/O Details
Third:  Internal Details
- TIG

- Multi-cycle clocks
- Unrelated clocks




/O Timing With Internal
Clocks

FROM:TO
LUT  FF

INST DATA_OUT[*] TNM = DATA_OUT;
FROM:TO

TIMESPEC TS _DATA = FROM FFS TO
DATA OUT 3:
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Constraining DDR inputs

0 | 2.5 | h
CLK ] T >
Ty =
DATA_INX | X | X | X _O'

NET CLK TNM_NET = CLK_GRP;
TIMESPEC "TS_CLK" = PERIOD "CLK_GRP" 5 ns HIGH 50%;

INST DATA_IN[*] TNM = DATA_IN;
TIMEGRP FF_FALLING = FALLING CLK_GRP;

OFFSET IN = 1 BEFORE CLK;

TIMEGRP DATA_IN OFFSET IN =-1.5 BEFORE CLK TIMEGRP
FF_FALLING;




Constraining DDR outputs

2.5 |
|
—
3
NET CLK TNM_NET = CLK_GRP;

TIMESPEC "TS_CLK" = PERIOD "CLK_GRP" 5 ns HIGH 50%;

LK

1.25ns

ATA_OUT X

INST DATA_OUT[*] TNM = DATA_OUT;
TIMEGRP FF_FALLING = FALLING CLK_GRP;

OFFSET OUT =1.25 AFTER CLK;

TIMEGRP DATA_OUT OFFSET OUT = 3.75 AFTER CLK
TIMEGRP FF_FALLING;




Local Clock DDR outputs

CLK . i | i DATA_HI _._
> I | |
L3ns [T L i3 750s T :'7
ATAOUT _L AL L XL T X DATALO_O'

NET CLK MAXSKEW = 2ns;
NET CLK TNM = CLK_GRP;
TIMESPEC "TS_CLK" = PERIOD "CLK_GRP" 5 ns HIGH 50%;

INST DATA_OUT[*] TNM = DATA_OUT;
FROM:TO
TIMESPEC TS_DDR_OUT = FROM CLK_GRP TO DATA_OUT 1.25;




Constraining a Design

First:
Second: 1/0

Third:
- TIG
- Multi-cycle clocks
- Unrelated clocks
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CLKDV/CLKFX Cross Clock
Domains

NET CLK_O TNM = CLKO_GRP;

NET CLK_FX TNM = CLKFX_GRP;

TS_TIGO = TIMESPEC FROM CLKO_GRP TO CLKFX_GRP TIG;
TS_TIG1 = TIMESPEC FROM CLKFX_GRP TO CLKO_GRP TIG;




DCM Attribute
CLKIN DIVIDE BY 2

2.5ns

TS_clk = PERIOD TIMEGRP “clk” 2.5 ns HIGH 50;

. Translate CLKO 5.0ns
TS clk0 = PERIOD TIMEGRP “clk0” TS_clk*2 HIGH 50:
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Constraining BUFGMUX
Clock

CLKO = 100 Mhz Frequency = ???
CLK2X =200 Mhz ’
Frequency ?
_ PCF
Use the PRIORITY keyword
NET CLKO TNM NET = CLKO_GRP;
TIMESPEC "TS _CLKO" = PERIOD "CLKO_GRP" 10 ns;

NET CLK2X TNM NET = CLK2X_GRP;

TIMESPEC "TS_CLK2X" = PERIOD "CLK2X_GRP" TS_CLKO0/2
PRIORITY 1;
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Known Multi-Cycle Delays

FROM:TO

TIG
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Is the Design Fully
Constrained?

“ sanity”

trace -un
- Timing Analyzer: Report Unconstrained paths
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Where Can | Learn More?

www.xilinx-china.com “timing
constraints”

www.Xilinx-china.com
Constraints Guide
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How to get support

Xilinx
http://www.xilinx.com/cn/support/techsup/china.htm

Email

zte-support@xilinx.com china-support@xilinx.com

Xilinx FAE GSD
0755 25882622 ext 3005 hans.liu@xilinx.com
0755 25882622 ext 3007  gin.hu@xilinx.com
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