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AGENDA = LATTICE

« Constraints

° Setup and hold time concept.
* Frequency constraint.

° Input setup constraint.

* Clock to out constraint.

°* Max delay constraint.

* Multi cycle constraint.

* Block constraint.
« Coding style

 Methods of timing closure.
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SETUP AND HOLD TIME CONCEPT sEATTICE

Note: Two description:
1. Register need mini setup time and mini hold time.
2. Provide how many setup time and hold time for register.
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FREQUENCY CONSTRAINT HLATTICE

FF_S FF_D

Clock to out _
Data delay >Setup time [

CLK_c ( : )
Destination clock delay

i Period (1/Frequency) o

Source clock delay
CLK

CLK/CLK c ;
- 1 § » |

« Source clock delay(SCLKT) = 2ns. Calculate: Setup time and Hold time of FF_D.
* Clock to out(CTO) = 0.5 ns.
« Data delay(DT) = 8 ns. Setup time =T - Skew —(CTO+DT)
- Destination clock delay(DCLKT) = 4 ns =10-(-2) —(0.5+8) = 3.5 ns.
* Mini setup time(ST)(FF require) = 0.2 ns. _ _
- Clock period(T) = 10 ns. Hold time = T — Setup time
« Mini hold time(HT) = 0 ns. - ;;e(VTV; Sz‘ée_r"é;gTT)O*DT))
* Clock skew = SCLKT — DCLKT = -2ns. = 24(0.5+8) = 6.5 ns,
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TIMING WAVE

smLATTICE

CLK

FFS_CLK

FFS output data

First edge

Source clock Dst. clock
delay 2ns delay 4ns

Lattice timing training

Clock to out and Hold time

data delay 8.5ns

Setup time

Second edge

Clock
period 10ns
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CALCULATE FMAX #LATTICE

« Source clock delay(SCLKT) = 2ns. Calculate: Setup time and Hold time of FF_D.
* Clock to out(CTO) = 0.5 ns.

 Data delay(DT) = 8 ns. Setup time =T - Skew —(CTO+DT)

- Destination clock delay(DCLKT) = 4 ns =10-(-2) -(0.5+8) = 3.5 ns.

e Mini setup time(ST) = 0.2 ns. _ _

. Clock period(T) = 10 ns. Hold time = T — Setup time

« Mini hold time(HT) = 0 ns. - STl;gV; S('ée_r"é:(DCTT)mDT))

* Clock skew = SCLKT — DCLKT = -2ns. = 24(0.5+8) = 6.5 ns.

ST= T-Skew —(CTO+DT) Example:

T = ST + Skew + (CTO+DT)
= Mini setup time + Skew + Clock to out + Data delay. FMAX = 1/T = 1/6.7 = 149 MHz.

FMAX = 1/T.

0.2=T-2-(0.5+8)
T=0.2+(-2)+(0.5+8) =6.7ns
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ADD FREQUENCY CONSTRAINT #LATTICE

¢ Lattice Diamond - Spreadshest View nri PERIOD/FREQUENCY Preference (o S =) | 28
L Available Clock Het
= — = ) i~ — - ) wailable Clock Hets:
A-EB-Ha &2 By @GEBAS AG () PERIOD
= oo . — P — - "la LWVDS_7_to 1 _R¥_u/IVDS_ 71 _Rxf »
ZECABLE%CERGA=Us0s034 1n k150
File Li=t = | |;_|‘_h| Start Page | Second Type "La cll_150_90 |E|
4 [[H tcon_4k - - "la clk 75
- — Preference Mame () Homne = -
L LCMXO3L-6900C-0BG324C 'di M| el e -
4 Strategies = [EI BLOCK @ et ‘| < r
' 5 A ° =L—J| 4 rrequency @ Port T i
P Area 4 NET"LVDS|| “—
E;%’ I/ Assistant || me Frequer
% Quick o EE'E r:; Frequency: 150 MHz
=% Timing A _
Strategyl Tam 4 MNET"LVDS] Hold margin: 0 ns
- __ Frequer
4 [FH impl1 ~ ot PAR_AD]: 5
4 | Input Files K PAR_AQ [ 0 ] [ Cancel ] [ Help ] i
Jﬁ wfsrefxo3_ 71 rxfword_align_ctl_xo3.w o |4 4 BICT Moile 4 :
¥ Jsrefxo3 71 ra/bit alion ol xo3.y i - — _ — :
Fila == | Fro—* Hierarchy——-FPost Synthesiz Resow: | w ck Resource I Route Friority Cell Mapping I Global Preferences | [Tlmlng Preferences *| }|

Tcl Console g X

> pri project open "D:/diamond training/Demo/tcon 4k v28/par/tcon 4k.1df"

T F A i A e S S e Tl o e o ATe e e o e o Al- I arc

Click Spreadsheet > Click Timing preferences > Period/frequency >

After click OK button, the preference will be added in LPF file. Such as:

FREQUENCY NET "clk_150" 150.000000 MHz PAR_ADJ 5.000000 ;
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CHECK TRACE REPORT

= LATTICE

| 6% Start Fage | [©" tcon_dk 1pf

impll

i Reports @

=[]

Design Summary
> ¥ Map
> ¥ Place & Route
> ¥ Signal/Pad
> "% Bitstream/JEDEC
4 7 Analysis Reports
[Y Map Trace
4 # Place & Route Trace
Top

Timing summary

» setup

» Hold
> 9] IJO Timing Analysis

4 7 Tool Reports

m

B X

Timing summary ({(Setup and Heold) : |T

Timing errors: 20 (setup), 1 (heold)
Score: 17810 (setup), 386 (hold)
Cumulatiwve negative slack: 18196 (1781043E8&)

L I

« Timing errors report how many paths can’t meet timing constraint.
« Score is smaller, timing is better, if all timing meet, the score is zero.

Lattice timing training
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SETUP TIME REPORT

= LATTICE

L T T TR )

Pu et L

File  Edit

H-E-Ha BB &
PECEBEE% TEE

TOCEEE

View Project Design

Process Tools Window Help
M GERKQI i
@A s DB WME

Reports @ ‘

o
.

| I;|_—_'=| Start Fage |

EEE>

= E e

4 % Synthesize Design
% synplify Pro
% Translate Design

impll

»

Diesign Summary

 FREQUENCY NET "LVDS 7 to 1 BX u/LVD3 71 Rx/clkos™ 259.000000 (1 el
1l item scored, 1 timing error detected.

Warning: 134.789MHz is the maximum frequency for this preference.

¢ FREQUENCY NET "LVDS 7_to_l BX u/LVDS 71 Bx/clkop™ 74.000000 MHz (0 em
0 items scored, 0 timing errors detected.

4 % Map Design 4 [T Project
[ & MWap Trace ) ¥ Project Summary
m|m 2 Verilog Simulation File 4 [T Process Reports
[[] & VHDL Simulation File > ¥ Synplify Pro
4 % Place & Route Design > # Map
[ %{ Place & Route Trace I 4 g Place & Route
% /O Timing Analysis > ¥ signal/Pad
4 2 Export Files >_'@ Bitstream/JEDEC |
[[] & 18IS Model 4 7 Analysis Reports 3
m 2 Verilog Simulation File D Map Trace
[ 2 VHDL Simulation File [‘ # Place & Route Trace
2 Bitstream File op
= JEDEC File Timing summary

5.000000

o FREQUENCY NET "clk 150" 150.000000 MHz FAR ADJ (39 errors)

4096 items scored, 39 timing errors detected.
Warning: 133.511MHz is the maximum frequency for this preference.

> Hold
> ¥ /O Timing Analysis

« INFUI_SETUF PORT "test_in pin[7]" 5.000000 ns HOLD 5.000000 ns CLENET
1l item scored, 0 timing errors detected.

« CLOCK TO OUT BPORT "test out pin[4]" 5.000000 ns MIN 3.000000 ns CLENE?

1l item scored, 1 timing error detected.

¢ Timing Rule Check({0 errcrs)

a Hdtams ammvad A +amimne arvrars Aatracstad

Trace report is txt file, expanded-name is twr.
Red line mean timing can’t be meet.

Lattice timing training
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= LATTICE
SETUP TIME REPORT

Freference: FREQUENCY NET "clk_150™ 150.000000 MHz PAR ADJ 5.000000 ;
4098 items scored, 39 timing errors detected.

Error: The following path eXceeds requirements by 0.823n3

Logical Details: Cell type Pin type Cell/ASIC name (clock net +/-)
Source: FF 0 tcon sub u/hs cnt[6] (from clk 150 +)
Destination: FF Data in tcon 3ub u gckio (to clk_150 +)
Delay: 7.4687Tns  (26.8% logic, 73.2% route), 5 logic lewvels.

Constraint Details:

7.467n3 physical path delay tcon sub u/SLICE 280 to gck MGIOL exceeds
6.667ns delay constraint less
-0.098ns skew and

0.121ns DO SET requirement (totaling &.644n3) by 0.823ns

Skew = Source Clock Delay - Destination Clock Delay = 1.560 - 1.658 = -0.098ns.

6.667(T)-(-0.098)(skew)-0.121(Mini set time) = 6.644ns.(Be allowed max data delay)
7.467 — 6.664 = 0.823ns. (Exceed time)

Lattice timing training
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SETUP TIME REPORT s=LATTICE

Phy3sical Path Details:

Data path tcon_ sub u/5LICE 80 to gck MGIOL:

Hame Fanout Delay (ns) Site Eesource
REG_DEL - 0.387 R12C15D.CLK to R12C150.Q1 tecon sub u/SLICE 80 (from clk_150)
ROUTE g 1.614 R12C15D.Q1 to R12CE8D.C1 tcon _sub u/hs cnt[é]
CTOF DEL —— 0.408 R12C&D.C1 to R12CE8D.F1 SLICE 794
ROUTE 4 0.8357 R12CED.Fl to R12C12D.0D1 tcon sub u/N 24
CTOF DEL - 0.408 R12C12D.D1 to R12C12D.F1 SLICE_ 797
ROUTE 1 0.351 R12C12D.Fl to R12C12D.C0 tcon _sub u/N_43
CIOF DEL - 0.408 R12C12D.C0 to R12C12D.F0 SLICE_7497
ROUTE 1 0.843 R12Cl2D.F0 to R12CED.D0O tcon sub u/gckd i 3
CTOF DEL —— 0.408 R12C&D.D0 to R12CE8D.F0 SLICE 794
ROUTE 1 1.803 R12CE8D.F0 to IOL LZ24C.0P0S tcon sub u.N 433 i (te clk _150)

T.487 (26.8% logic, 73.2% route), 5 logic levels.

Data delay = Logic delay + Routing delay

Lattice timing training Lattice Semiconductor Confidential



SETUP TIME REPORT

= LATTICE

Clock Skew Details:

Jource Clock Path txpll u/FLLInst 0 to tcon sub u/SLICE 80:

Site
EFLL.CLECQCE to

Fanout
g05

Delay (n3)
1.560

1.560

Nams
EOUTE

(0.0% logic,

100.0% route),

BEeaource
R12C15D.CLKE clk_150

0 logic lewvels.

Destination Clock Path txpll u/FLLInst 0 to gck MGIOL:

Site
EFLL.CLECQE to

Fanout
[05

Delay (ns3)
1.65E

Name
EOUTE

(0.0% logic,

Warning: 133.511MH=z 1is

100.0% route),

BEeaourcse
I0L L24C.CLK clk 150

0 logic lewels.

the maximum frequency for this preference.

FMAX = 1/T =1/ 7.49 = 133.511MHz.

T = ST + Skew + (CTO+DT) = 0.121 + (-0.098) + 7.467 = 7.49ns.

Lattice timing training
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HOLD TIME REPORT = LATTICE

Freference: FREQUENCY NET "clk 150" 150.000000 MHz PAR ADJ 5.000000 ;
4088 items scored, 0 timing errors detected.

Pazsed: The following path meets requirements by 0.296ns3

Logical Details: Cell type Pin type Cell/ASTIC name ({clock net +/-)
Source: FF ¥ rd_addr[0] (from clk_150 +)
Destination: FDPWEEC Port linebuf w2 linebuf 0 0 2(A3IC) (to clk_150 +)
Delay: 0.422ns  ({31.5% logic, €8.5% route), 1 logic lewels.

Constraint Details:

0.422n3 physical path delay SLICE_0 to linebuf u2/linebuf 0 0 2 meets
0.072ns ADDE,_HLD and
0.000ns delay constraint less

-0.054ns skew requirement (totaling 0.l126&6ns) by 0.23%&6ns

Hold time = Skew + (CTO+DT).
CTO+DT = Mini hold time - Skew = 0.072 —(-0.054) = 0.126ns.(Be allowed mini data delay).

0.422 — 0.126 = 0.296ns.
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INPUT SETUP CONSTRAINT

= LATTICE

CLK/CLK ¢

FF

Input delay + input setup =T

Lattice timing training
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ADD INPUT SETUP CONSTRAINT

osx LATTICE

i, Letce amon: - prescshect Ve I W W
]
A-B-HIB BB @a -o_g B EEED

FEocEEe R s cEEG 209008y FRREHE @
File List | LtE‘ Start Page | [E=] Reports | E.E;,//Spreadsheet Tiew@ | E’f teon_top. v | E’f teon_dk lpf |
EE. i’at&gyl n | Pref| 5% INPUT_SETUP/CLOCK_TO_OUT Preference s . p— |9 o)
4 impl
! Input Fles - e Available Tnput Ports: Clock Ports/Hets:
Wi . fsrefxo3 71 rxfword_align_ctl_xa3w =] vaItEne aput feris. neR e e
: @ INFUT_SETUR
@ Jfsrefxo3 71 rx/bit_align_ctl xo3.v - T I R3_odd - l B rclk_in o
@ wfsrefxo3_T1_rxfbus_syncy ] e - I RO _even "la IWDS_7 to 1 RX quVD| |
@ Wfsrefxo3 71 rx/LVDS 7 to 1 RX xo3wv . Second Type i Rl_even — “la LWDS_7 to 1 R¥_ u;’LVD
¥ . /src/ip/X03_TIRX/X03_T1RX v ) R ¥ R2 even ) S unETe v f'";‘
Wi ./srcfipfoddrxfoddrxly Yout ] o ——F—=ven 1
@ @ Individual ports : — T relki Y
[srcftcon_subi K > testin_pin[7] 4 relk_in (X
Wi ./src/tcon_top.y . iy I testin_pin[o]
@ Jsrefipflinebuf/linebufy , f ] Tnput delay I test_in_pin[3]
Wi . fercfipfocpllfxplly I ] FLL ghese badk Bl toct in winldl X
]E] ~fsrc/pattern_genv = 7. pais Bt T test_in_pin[T] [ ]
| Synthesis Canstraint Files n [lss
- z
4 | LPF Constraint Files 4 Time: = 000000 ns
[ tcon_ak.lpf =
4} Debug Files M Hold time: 5.000000 a5 T
R tcon.rvl i » Clock offset: 0.000000
A untitled.rva [tcon.rvl] -
S_ il - From Cell  w| <Empty> [l ear
. Script Files
. Analysis Files | & [ Update ] [ Cancel l [ Help ]
4 | Programming Files I

File List | Frocess I Hierarchy——-Focst Map Resources |

| Port Azzizmments | Pin Azzigzmments | Clock Besource | Route Priority I Cell Mapping I Global Preferences | Timing Preferences l:

Click Spreadsheet > Click Timing preferences > input setup/clock to out >

INPUT_SETUP PORT "test_in_pin[7]" 5.000000 ns HOLD 5.000000 ns CLKPORT "rclk_in" ;

Lattice timing training
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SETUP TIME REPORT BLATTICE

Freference: INPUI_SETUP PORT "test_in pin[7]™ 5.000000 ns HOLD 5.000000 ns CLEPORT "rclk_in™ ; Setup Analysis.
1 item scored, 0 timing error3 detected.

Passed: The following path meets requirements by 5.373ns

Logical Details: Cell type Pin type Cell/ASIC name ({clocck net +/-)
Jource: Port Pad test_in pin[7]
Destination: FF Data in test_in reg Oio[7] (to rclk_in c +)

L327na (59.0% logic, 41.0% route), 1 logic lewels.

%]

Max Data Path Delay:

Min Clock Path Delay: .958n3 (36.7% logic, 63.3% route), 1 logic lewels.

o8]

Constraint Details:

.32Tna delay test_in pin([7] to SLICE_1037 less

.000ns offset test in pin[7] to rclk in (totaling -2.673n3) meets
.358ns delay rclk in to 3LICE 1037 less

.258na M_3ET requirement (totaling 2.700mns) by 5.373ns

Lo T L R R o8

Clock delay — Mini setup time = 2.958 — 0.258 = 2.7ns (Be allowed mini data delay).
Data delay - Offset = 2.327 — 5 = -2.673ns (Totaling data delay).
2.7 —(-2.673) = 5.373ns.
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HOLD TIME REPORT

= LATTICE

Freference: INPFUI_SETUF PCORT "test_in pin[7]" 5.000000 ns HOLD 5.000000 ns CLEFPCET
1l item scored, 0 timing errors detected.

Passed: The following path meets requirements by 4.436ns

Logical Details: Cell type Pin type Cell/AS5IC name (clock net +/-)
Source: Port Pad teat_in pin[7]
Destination: FF Data in test_in reg O0ic[7] (to rclk_in c +)
Min Data Path Delay: 0.8léns (58.6% logic, 41.4% route), 1 logic lewvels.
Max Clock Path Delay: 1.399ns  (38.1% logic, 61.9% route), 1 logic lewvels.

Conatraint Details:

0.21l&ns
5.000ns3
1.3989ns
-0.019ns

delay test _in pin[7] to S5LICE_1097 plus

hold offset test in pin[7] to rclk in (totaling 5.816n3) meets
delay rclk in to SLICE_ 1097 plus

M HLD requirement (totaling 1.380ns) by 4.436ns

"rclk_in™ ;

Data delay + Hold offset = 0.816 + 5 = 5.816ns.

5.816 — 1.38 = 4.436ns.

Clock delay + Mini hold time = 1.399 +(-0.019) = 1.38ns ( Be allowed mini data delay).

Lattice timing training
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CLOCK TO OUT

= LATTICE

—" Qo

OUTPUT

OUTPUT
>

CLOCK TO OUT CUTPUT_DELAY

< >t

y__

—

;
J

Clock to out + Output delay = T

Lattice timing training
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ADD CLOCK TO OUT CONSTRAINT s=LATTICE

i+ Lattice Diamond -

P-ErHa B ey ) @EEE E il EE =
YEOEBELEE S CEEGR=Us OB S Y A | < NPUT SETUP/CLOCK TO_OUT Preference L2 [

Process 5 X (;E = n :
4 't"__' Synthesize Design - | ee Awvailable Output Forts: ook Forte/Hets,
2 synplify P | &% || P THFUT SETUR
. ¥ ynplt r.o =) EER LT gv_off - B rclk_in ol
¥ Translato Design il ' - gv_on *L. LVDS_7_to_1_RX_u/LvD[ |
# S Map Design 7 Soamd Tpo m0 *L. LVDS_7_to_1_RX_u/LVD -
[ & Map Trace me | 4 Ep— ml [t 3

- . . . .
] : Verilog Simulation File T @ Individual 2 test_out_pin[7] Y relk i Y

. . . '@ lndiwi du: ports . relk 1n -
[[] & VHDL Simulation File test_out_pin[6] =

] . Al =
a % Place & Route Design || = Group toct out lafE] |E|
7| % Place & Route Tr - — =
,,". ace, . HE ra.ce — [] output delay test_out_pin[4] Clock Out Forts:
%L I/O Timing Analysis ki ——— -
[ 1 PLL ph: back
4 2 Export Files - = phaze bac T test_out pinl4] o hwdata0[5] =
[ & 18IS Model 4 lvdata0[4] 4
[[] & Verilog Simulation File _ hdata0[3]
[[] ¥ VHDL Simulation File A 7N Time: 5. 000000 A lwdatal[2] =
-, o . e p8&_ o
€ Bltstrear‘r File 5 14 Min time: 3. 000000 ns ¥ Filter :
V| & JEDEC File i = ; L]
File List | Frocess Hierarchy———Fost Map Rezources y =i EleclleEEEEEag 0. 100000 g Preferences 4
Dutput From Cell w | <Empty> Clear ]
Finish loading logical de=zign information [ Tpdate J [ Cancel ] [ Help ]

Loading physical design information

Loading design for application from file D:/diamond training/Demc/tcon 4k v2&/par/impll/tcon 4k _impll.ncd.
Design name: tcon_top

NCD wersion: 3.3

Vendnr: TATTTCE

Click Spreadsheet > Click Timing preferences > input setup/clock to out >

CLOCK_TO_OUT PORT "test_out_pin[4]* 5.000000 ns MIN 3.000000 ns CLKPORT "rclk_in";
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SETUP TIME REPORT #LATTICE

Freference: CLOCE_TO OUT PORT "tesat_out_pin[4]" 5.000000 ns MIN 3.000000 ns CLEPORT "rclk in™ ; 3etup Analysis.
1l item scored, 1 timing error detected.

-

Error: The following path exceeds regquirements by 2.229ns
Logical Details: Cell type Pin type Cell/ASIC name (clock net +/-)

Source: FF Q teat_out reg[4]5r3 (from rclk in c +)
Deatination: Bort Fad teat_out_pin[4]

Data Path Delay: 3.984n=s  (92.9% logic, 1.1% route), 2 logic lewels.
Clock Path Delay: 3.245n=  (34.6% logic, 65.4% route), 1 logic lewvels.

Conatraint Details:
J.245n3 delay rclk in to teat_out pin([4] MGIOL and
3.984ns delay test_out _pin[4] MEI0L to teat_out_pin[4] (totaling 7.229n3) exceeds

-

5.000ns offset rclk_in to test_out pin[4] by 2.229n3

Clock delay + Data delay = 3.245 + 3.984 = 7.229ns.
7.229 -5 =2.229ns.
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HOLD TIME REPORT #LATTICE

Freference: CLOCE_TO OUT PORT "teat_out_pin[4]™ 5.000000 n3 MIN 3.000000 ns CLEFCET "rclk in"™ ;
1l item scored, 1 timing error detected.

Errocr: The following path exceeds requirements by 0.443ns
Logical Details: Cell type Pin type Cell/ASIC name ({clock net +/-)

Source: FF Q test_out_reg[4]5r3 (from rclk in c +)
Destination: Port Fad test_out_pin[4]

Data Path Delay: 1.278ns  (99.1% logic, 0.9% route), 2 logic lewvels.
Clock Path Delay: 1.279ns ({36.5% logic, 63.5% route), 1 logic lewels.
Constraint Details:
1.279ns delay rclk in to test_out _pin(4] MGIOL and

1.278ns delay test_out pin[4] MGIOL to test_out_pin[4] (totaling 2.557n3) exceeds
3.000n3 hold offset rclk _in to test_out_pin[4] by 0.443ns

Clock delay + data delay = 1.279 + 1.278 = 2.557ns.
2.557 — 3 =-0.443ns.
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MAXDEL AY = LATTICE

Start point End point

h MAXDELAY

ol B !
g L
1 X‘
! |

N [}

1

t1 12

When a net is specified, the maximum delay constraint applies to all driver-to-load

connections on the net.
When a path is specified, the delay value is the constraint for the path including net

and component delays as defined by the path spec rules.

Lattice Semiconductor Confidential
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ADD MAXDELAY CONSTRAINT ZLATTICE

¢ Lattice Diamond - Spreadsheet View * = | B

= ST

A-B-HI B 02w Y D0 LqQaBEE DEED
FlecresrasEEGaR=0s 003 Y BEEEEH O

Frocess g X | (t_rj Start Fage | -‘aJ Spreadsheet View * 0] | r_/ toon_ 4k 1pf |

4 % Synthesize Design B
% Synplify Pro

-

% Translate Design

Preference Name Preference Value Preference Unit
=

'4' MAXDELAY Preference M

4 2 Map Design
[ & Map Trace
] & Verilog Simulation File
[ & VHDL Simulation File
4 2 Place & Route Design

4 CL

N
) || 2

| &

¢ [ B @

m

= Place & Route Trace [ ©® Time 3 000000 ns
2 I/O Timing Analysis K i
4 2 Export Files . WU
D : IBIS Model o MAJH ’ Update ] ’ Cancel ] [ Help
B2 Verilog Simulation File PRI
[[] 2 VHDL Simulation File || s TTITTE SPEs FUUUUUT ns
= Bitstream File CLKSKEWDIFF P

A
FAd

[¥] & JEDEC File >
| File Lizt | Process | Hierarchy——-Fost Symthesis Resources

y ents I Pin Assigoments I Clock Resource Route Friority Cell Mapping Global Preferences Timing freferenc

Output

[tvirinma 1rmanm 4 frmm11 nedr

Spreadsheet > Timing preferences > MAXDELAY >

MAXDELAY FROM PORT "A" TO PORT "C" 3.000000 ns ;
MAXDELAY NET "/dg_read_o_p01*" 0.550000 ns ;
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SETUP TIME REPORT

= LATTICE

Freference: MREDELALY

FRCM PCORT "a"™ TO PORT "C™ 3.000000 ns ;

l item scored, 1 timing error detected.

Error: The following path exceeds requirements by 4.991ns

Logical Details: Ce
Source: Fo
Deatination: Eo
Delay:

Conatraint Details:

7.991n=s phyaica

11 type Pin type Cell /ASIC name ({clock net +/-)
rt Pad A
rt Pad C

7.991ln=z  (65.4% logic, 34.6% route), 3 logic lewvels.

1l path delay & to € exceeds

3.000nz delay constraint by 4.991ns

FPhysical Path Details:
Data path &4 to C:
Hame Fanout Delay (n3) Site Beaource

FRDI_LEL -— 1.372 HE.PFAD to HE&.BADDI A
ROUTE 1 1.480 H&8.PADDT to R21C12C.C1 & ¢

CIOF DEL ——= 0.408 R21C12C.C1 to R21C12C.F1 3LICE 7449
ROUTE 1 1.273 R21C12C.F1 to O5.FRADDC C c

DOFAD DEL -— 3.448 U5.PADDO to US.BLD C

7.991 {65.4% logic, 34.6% route), 3 logic lewvels.

Warning: 7.991n3 i3 the maximum delay for this preference.

Lattice timing training
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HOLD TIME REPORT #LATTICE

Preference: CLOCE_TO OUT BORT "test_out pin[4]™ 5.000000 ns MIN 3.000000 ns CLEPORT "rclk_in"™ ;
1 item scored, 1 timing error detected.

Error: The following path exceeds requirements by 0.386ns

Logical Details: Cell type Pin type Cell/RSIC name (clock net +/-)
Source: FF Q test_out_regl[4] (from rclk_in c +)
Destination: Port Fad test_out_pin[4]

Data Path Delay: 1.3%99ns (87.0% logic, 13.0% route), 2 logic lewvels.
Clock Path Delay: 1.215ns (38.4% logic, 61.6% route), 1 logic levels.

Constraint Details:
1.215n3 delay rclk _in to SLICE_123 and
1.399ns delay SLICE_123 to test_out_pin[4] (totaling £.614ns) exceeds
3.000ns hold ocffset rclk_in to test_out_pin[4] by 0.386ns

Physical Path Details:

Clock path rclk in to SLICE 123:

Hame Fanout Delay (n3) Site Eesource
FADT CEL -— 0.4&87 V10.EAD to W10.PADDI rclk_in
ROUTE 38 0.748 V10.BADDI to R25C28C.CLK rclk_in c

1.215 {38.4% logic, 61.6% route), 1 logic lewvels.

Data path SLICE 123 to test_out_pin[4]:

Hame Fanout Delay (n3) Site Eesource
EEG_DEL -— 0.133 R25C28C.CLE to R25C28C.Q1 SLICE_123 (from rclk im c)
ROUTE 2 0.182 R25C2BC.QL to F11.FADDD test_cnti[l2]
DOFAD DEL -— 1.084 P11.BADDD to F11.FAD test_ocut_pin[4]

1.39% {87.0% logic, 13.0% route), 2 logic lewvels.

Warning: 2.6814ns is the maximum cocffset for this preference.
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MULTICYCLE =LATTICE

CE is multi cycle signal.

CLK > > — | Can use multicycle between source FF
and detestation FF.

CE

Foo FF
e ‘@37 Case 2:

> = . Data will be changed every CLK_S, and
oL CLK_S data will be changed every odd CLK_S.
CLK_D (CLK_S/2) can’t use multicycle.
Data will be changed every even CLK_S

Can use multicycle.

CLK S5 :
- default

CLK_D

Lattice timing training Lattice Semiconductor Confidential



= LATTICE

MULTICYCLE
SRC FF [ ; FF
CLK A
Case 3
CE
SRC FF [ > FF
CLK —
Case 4
CE

Even CE is multi cycle, can’t use multicycle constraint for case 3 and case 4.

Lattice timing training
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ADD MULTICYCLE CONSTRAINT

= LATTICE

LdLliLe wiamona = TEdUSTIeeL Vi

-

A-B-HIB way DD
#pereswscBEG

Process

EEED
EEEEE e

seEr

g X | ';_E Start Page

| |“_/ txpll. v

| g tocon_top. v

l(f Spreadsheet ¥Yiew @

E teon 4k 1pf |

4 % Synthesize Design

% Synplify Pro
%L Translate Design

4 % Map Design
& :3 Map Trace
B & Verilog Simulation File
] & VHDL Simulation File

4 % Place & Route Design
%L Place & Route Trace
% o Timing Analysis

4 2 Export Files
[ & 18IS Model
[ & Verilag Simulation File
[l & VHDL Simulation File
= Bitstream File
= JEDEC File

Preference Value Preference Unit

Preference Name,

4 PORT "tes| je MULTICYCLE Preference

=

Time
Hold Ti
Clock (
PLL PH
Input O
Src Sy
4 CLOCK_TO_Q|
4 PORT "tes||
Time
Min TimH
Clock (
PLL PH
Qutput
4 MULTICYCLE
4 FROM CLK]H|
Time §
4 FROM CEL|
Time 5
4 MAXDELAY
4 FROM POR||

CEELG2 BEeT B r]uc e

Type

@ General () Clock met to clock net () Slow/Fast path exception

MultiCycle

From: <path_elem> w | CELL

CLEWET <SHet> w | CLEWET clk 75 Clear

Ta: <path_slem> w | CELL

CLEWET <DNet> w | CLENWET cllk 150 Clear

,
testl_in reg OiolT] Clear

teztl_out_reg 0io[T] Claar

© Time O[¥_2.000000 |

A

Path type |UNKNOHN

1

ClkEnHet

[ wpdate || comesl || Halp |

Time Sp=

CLKSKEWDIFF

| File List | Process | Hierarchy———Fost Map Resources |

ants Fin Assizrments Clock Rezsource Route Pricrity Cell Mapping Global Freferences Timing Preferenc
£

Spreadsheet > Timing preferences > MULTICYCLE >
MULTICYCLE FROM CLKNET "clk_75" TO CLKNET "clk_150" 2.000000 X ;

MULTICYCLE FROM CELL "testl_in_reg_0io[7]" CLKNET "clk_75" TO CELL
"testl_out_reg_0io[7]" CLKNET "clk_150" 2.000000 X :

Lattice timing training
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SETUP TIME REPORT #LATTICE

Freference: MULTICYCLE FROM CLENET "clk 75" TO CLENET "eclk 150" 2.000000 X ;
7 items scored, 0 timing errors detected.

Passed: The following path meets requirements by 11.161ns

Logical Details: Cell type Pin type Cell/RASIC name (clock net +/-)
Source: FF Q testl_in req 0Oic[l] (from clk 75 +)
Destinations: FF Data in testl out reg Oioc[l] {to clk 150 +)
Delay: 2.151n=s  ({17.1% logic, E2.9% route), 1 logic lewels.

Constraint Details:

2.1531ns physical path delay SLICE 5% to testl_out pin[l] MGIOL meets
13.334n3 delay constraint less
-0.0%%n3 skew and

0.000ns feedback compensation and

0.121ns DO 3ET requirement (totaling 13.312ns) by 11.161lns

2T — Skew — Mini setup time = 13.334 — (-0.099) + 0.121 = 13.312ns(Be allowed max data
delay).

13.312 - 2.151 = 11.161ns.

Lattice timing training
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BLOCK CONSTRAINT #LATTICE

® The following preference command blocks timing analysis on a net named n1:
- BLOCK NET n1;

® The following preference command blocks timing analysis on all asynchronous set/reset
paths, through an asynchronous set/reset pin on a design component.

- BLOCK RESETPATHS;

® The following preference command blocks the path between two ports:
- BLOCK PATH FROM PORT "LOCAL_CMDOQ" TO PORT "RAM_RD";

® The following preference blocks specific inter clock domains between clock nets. All
maximum frequency (fMAX) paths from clknet_1 to clknet_2 will be blocked from timing
analysis.

- BLOCK PATH FROM CLKNET "clknet_1 " TO CLKNET "clknet_2 ";

® The following preference blocks all paths involving data transfer between registers that
are clocked by different clock nets—even when those clock nets are related.

- BLOCK INTERCLOCKDOMAIN PATHS ;

Lattice timing training Lattice Semiconductor Confidential



= LATTICE
CODING STYLE

1. The top level should only contain instantiation statements to call all major
blocks.

2. Keep related logic together in the same block.
Separate Logic with Different Optimization Goals.

> W

The tri-state statement for all bidirectional ports should be written at the
top-level module.

Maintain sub-blocks by registering all outputs.

Use case statement instead of If Else statement if it’s possible.

Avoiding use Latches.

Memory and DSP with output register.

© o N O O

Pipelining long combination logic.
10. For cross clock Domain signal, double register or use FIFO.

Lattice timing training Lattice Semiconductor Confidential



METHOD 1 OF TIMING CLOSURE

= LATTICE

# Lattice Diamond - Reports

A-B-Ha B ¥ D
YECEEEESTCHE

File List
¥ Find: D Fext o

== == a =1

Strategies - Strategyl
* rategies rateqy r

DSl

4 | Input Files

wfsrefxa3_T1 rxfword_align_ctl_xo3
fsrefxo3_T1 rx/bit_align_ctl_xo3.v
wfsrefxa3_T1 rx/bus_syncw

Eal

b
b
@ Wferefxod_T1_rx/IVDS_7 to_1_RX_xd
Wi . srcfip/X03_F1RX/X03_T1RX.v

M .fsrefipfoddrxdfoddrxly

Jﬁ fsroftcon_sub.y

M ./sreftcon_top.v

@ fsrcfipflinebufflinebufy

M . srefipfepllfbeplla
h * T P Y .
File List | Process I Hierarchy—-Fost Map Reso

Output
X Find: D Fext 9

Starting: "prj_run Synthesziz -impl imp
Nothing i= executed for the "Synthesis

Description:

Process
4 7 Synthesize Design

Synplify Pro
LSE

ranslate Design

Map Design

Map Trace

Place & Route Design
Place & Route Trace
IO Timing Analysis
iming Simulation
Bitstream

Diszplay catalog: |&11 Y] [ Tefanlt
=

Marme Type Value e
Allow Duplicate Modules T/F False
Area T/F False |
Arrange VHDL Files T/F True
Clock Conversion T/F True 3
Command Line Options Text
Default Enum Encading List Default
Disable IO Insertion T/F False —
Export Diamond Settings to Synplify Pro GUI  List Mo
FSM Compiler T/F True
Fanout Guide Num 1000
Force GSR List False
Frequency (MHz) Num 30 |
Number of Critical Paths Num il

0K ] [ Cancel Apply

Close area priority and set suitable frequency.




METHOD 2 OF TIMING CLOSURE

= LATTICE

+ Strategies - Strategyl
rategies - Strategyl " =

Dezeription:

Process

4 [ Synthesize Design
Synplify Pro

LSE

ranslate Design

Map Design
Map Trace
lace 8 Route Design

10 Timing Analysis

iming Simulation
-| Bitstream

Place & Route Trace

Display catalog: [All Y] [ Default
Name Type Value i
lgnore Preterence krrors 1/F Irue
Multi-Tasking Node List File
NCD Guide File File
Path-based Placement List Off
Placement Effort Level [1-5] Num 5
Placement Iterations [0-100] Num 10 —
Placement Save Best Run [1-100] MNum 1
Placement Sort Best Run List Worst Slack
Remove previous design directory T/F True
Routing Delay Reduction Passes [0-100] Num 0 =
Routing Passes [1-1000] Num 6
Bk & [2) nr+' b [n c] [N 0.
Routing method List MER I
Run Placement Only T/F False
Stop Once Timing is Met T/F False =

Specifies the cost table to use (from 1-100) to begin the FAR run.

0K ][ ] ][ Apply ][ Help

Using Multiple Placement Iterations.
Try to use Routing method: NBR or CDR.

Lattice timing training
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METHOD 3 OF TIMING CLOSURE =LATTICE

« Strategies - Strategyl - (X
-

Description:

Process
“ _n:;izﬁ:yl:;i:gn Display catalog: [ALL '] [ Default ]
LSE Name Type Value
Translate Design Command Line Options Text
« [ Man Desion ust _goth
= | Map Trace . Ignore Preference Errors T/F True
4 Place & Route Design
5| Place & Route Trac Infer GSR 7 True
] 10 Timing Analysis NCD Guide File File
Timing Simulation Overmap device if design does not fit T/F False
Bitstream Pack Logic Block Util. [blank or 0 to 100] Num 0
Register Retiming T/F False
Report Signal Cross Reference T/F False
Report Symbaol Cross Reference T/F False
Data path tcon_sub u/SLICE 80 to tp MGIOL:
Hame Fanout Delay (ns) Site Eesource
REG_DEL -— 0.387 R15C1ED.CLK to R15C180.01 teon _sub u/SLICE 80 (from clk_150)
ROUTE 9 2.182 R15C1ED.Q1 to R18C17C.El teoon_sub_u/ha_cnt[6]
CIOF_LEL -— 0.408 R1BC17C.EB1 to R18C17C.F1 SLICE_737
ROUTE 3 1.183 R1BC17C.F1 to R17C1E8E.00 tcon_sub u/H 23
CIOF_LEL -—= 0.408 R17C1EE.DO to R17C18BE.F0 SLICE_231
ROUTE 1 0.588 R17C1E8B.FO to R1I7C174.C0 tcon_sub u/H_ 47
CIOF_LEL -—= 0.408 B17C17A.C0 to R17C1l7A.F0 SLICE 731
ROUTE 1 [ 216t RI7CI7A.F0 to IOL L23A.0POS |tcon sub u.N_ 9 i (to clk 150)

7.992 {19.9% logic, 280.1% route), 4 logic lewvels.

Using or not I/O register to improve /O timing.
output [15:0] q /* synthesis syn_useioff = 1%/,

Lattice timi Lattice Semicon Confidential



METHOD 4 OF TIMING CLOSURE

= LATTICE

+ Strategies - Strategyl

Description:

Process
4 [ Synthesize Design

Synplify Prao

Translate Design

Map Design

Map Trace

Place & Route Design
Place & Route Trac:
10 Timing Analysis
Timing Simulation
Bitstream

. [l =
. SymplifyPro |
Display catalog: [All v][ Default ]
Name Type Value i
Allow Duplicate Modules T/F False
Area T/F False
Arrange VHDL Files T/F True
Clock Conversion T/F True
Command Line Options Text £
Default Enum Enceding List Default
Disable 10 Insertion T/F False
Export Diamond Settings to Synplify Pro GUI  List No
FSM Campiler T/F True
Fanout Guide Num 1000 T
Force GSR List False
Frequency (MHz) Num
Number of Critical Paths Num
MNumber of Start/End Points MNum
Qutput Netlist Format List MNane
Pinelining and Retiminag List Pinelining Onhe o
Controls fanout during synthesisz. When the specified fanout limit iz achieved,
logic will be duplicated
Apply

* Strategies - Strategyl

Dezecription:

Process

4 [ Synthesize Design
Synplify Pro
LSE

Translate Design

Map Design

Map Trace

Place & Route Design
Place & Route Trac
O Timing Analysis

Timing Simulation
Bitstream

LSE

Displey catalog [AlL * ][ Defauit |
Name Type Value il
Disable Distributed RAM T/F False
EBR Utilization Num 100
FSM Encoding Style List Auto T
Fix Gated Clocks T/F True
Force GSR List Auto
Hardware Evaluation List Enable =
Intermediate File Dump T/F False
Loop Limit Num 1950
MUX Style List Auto
Macro Search Path Dir m

Memary Initial Value File S... Dir

Number of Critical Paths Num 3

Optimization Goal List Balanced

Propagate Constants T/F True

RAM Stule List Autor i

Specifies the maximum fanout setting. LSE will make surs that sny net in the design
iz not exceeding this limit Default is 1000 fanouts

Apply

iInput [31: O] data_ in /* synthesis syn_maxfan= 100 */;
reg [31:0] data_out /* synthesis syn_maxfan=10 */,

Lattice timing trainin




METHOD 5 OF TIMING CLOSURE =LATTICE

# Strategies - Strategyl - e - el + Strategies - Strategyl . T e -e ng
Description: Deseription
Process PiceEss LSE
“ 5 Synthesize Design Display cataloe: (M1 ) [ Deat | N # I Synthesize Design Display cataleg: A1 v | [ mefaue |
Synplify Pro . (| Synplify Pro
e Name Type value i LSE Name Type Value S
Translate Design Disable 10 Insertion T/F False Translate Design Memory Initial Value hile search Path - Lir
4 Map Design Export Diamond Settings to Synplify Pro GUI  List No 4 Map Design Number of Critical Paths Num 3
. ol Ma;;;aze Desi FSM Compiler T/F True Map Trace S — o —-- Balanced
ac;l &URZ es-:—gn Fanout Guide Num 1000 1B 4 Place & Route Design | | propagate Constants T/F True
ace ute Trac E . | [ Place & Route Trace | oang crl List Aut
10 Timing Analysis | | Foree GSR List False . . Style is uto k
g y 10 Timing Analysis | .
Timing Simulation Frequency (MHz) Num Timing Simulation ROM Style List Auto
Bitstream Mumber of Critical Paths Num Bitstream Remove Duplicate Registers T/F True
MNumber of Start/End Points MNum Remove LOC Properties List Off
Output Netlist Format List MNone 3 Resalve Mixed Drivers T/F False F
Pipelining and Retiming List Pipelining Only Resource Sharing
| Push Tristates T/F True | Target Frequency (MHz) Num 200
Resolve Mixed Drivers T(F False Use Carry Chain T/F True =
Resource Sharing T/F L Use 10 Insertion T/F True
| Update Compile Point Timing Data T/F Fals Use IO Registers List True
il Use Clock Period for Unconstrained I[jO T/F False : Use LPF Created from SDC in Project  T/F True
l Lse | PE Created from SOC in Proiect T/E True i | VHDL 2008 T/F False B
| fihen (B 55 st do Brm @awil), @o emifiesds todl wes sesmen s ! When this is st to True (default), the synthesis tosl uses resowrce sharing
techniques to optimize area. |
techniques to optimize area.
g L C < m »
Aeply [ ok | cemeel || serly |[ Help

module sub_module
(
input [7:0] inA, input [7:0] inB,
input clk, input sell, input sel2,
input rst, output [15:0] outB
)/*synthesis syn_sharing = 0%/;

Lattice timing trainin



METHOD 6 OF TIMING CLOSURE

= LATTICE

Name
EEG _LEL
ROUTE
CIOF_DEL
ROUTE
CTOF_LEL
ROUTE
CIOF_LEL
ROUTE
CIOF_DEL
ROUTE

Fanout Delay (ns) Site

- 0.3a87 R11C13Aa.CLK to R11C13A.
4 1.307 R11C13A.01 to R11C13D.

-— 0.408 R11C13D.D0 to R11C13D.
1 1.840 R11C13D.F0 to R11C13D.

-— 0.408 R11C13D.Bl1 to R11C13D.
1 0.501 R11C13D.F1 to R11C12E.

-— 0.408 R11C12B.DO to R11C12E.
1 1.550 R11C12B.FO to R14C12R.

- 0.408 R14C122.C1 to R14C12A.
4 1.22 R14C12R.F1 to [Rl?tlSj.

2.417 {23.7% logic, 76€.3% route),

ol
Do
Fo
Bl
Fl
Do
Fo
c1
F1

Resource

IVDS_ 7 to 1 BX u/bit aln ctl inst/SLICE_ 808 (from rx sclk)
IVD3 7 to 1 BX u/bit aln ctl inst/cur stable rxclk word[1]
LVD5_7_to_1 BX u/bit_aln ctl_inat/SLICE_T78
IVDS 7 to 1 BX u/bit aln ctl inst/r ml e 1
I¥DS 7 to_ 1 BX u/kit_aln ctl inst/3SLICE_TE6
IVDS 7 to 1 BX u/bit_aln ctl_inst/r ml e 1
SLICE_&04&

IVDS 7 to 1 BX u/kit _aln ctl inst/r N 3 mux
SLICE 7&7

1

CE

INDS 7 to 1 BX u/bit aln ctl inst/unl dphase cntld 10 i (to rx_sclkl

2 logic lewvels.

reg [7:0] Dout /* synthesis syn_useenables = 0%/,

Lattice timing training
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METHOD 7 OF TIMING CLOSURE #LATTICE

Name Fanocut Delay (ns) Site Rescurce

REG DEL  --- 0.243 R81C10C.CLK to RELCLOC.QL U _top/module A/submodule E/SLICE_Z

tfrom sys_clk)

ROUTE 3 0.516 R31C10C.01 to RE1C1ZD.DO U_top/module Afsubmodule B/

col _count_4

CTOF DEL  --- 0.147 RE1C12D.D0  to RELCLZD.FO U top/module ASsubmodule Bf

SLICE 25670

ROUTE 1 0.255 R81C12ZD.F0 to REB1C1ZD.C1 U_top/module ASsubmodule B/

m27 & a 10 1

CTOF_DEL 0.147 RE1C12D.C1 to RB1C1ZD.F1 U _top/module A/SLICE 25670

ROUTE 1 0,562 RB1C12ZD.F1 Lo RB1C14A.A1 U top/module A/m27 = 10 1

CTOF DEL - == 0,147 RE1C140 . A1 to RRI1C14A.F1 U top/module A/SLICE 9269
I-F‘.DT_TTE =] 2.602 EB1C14A.F1 to R57C43C.D1 W 150822 I

CTOF DEL === 0.147 R57C432C.01 Lo BE5TC43C.F1 SLICE 23827
[RD:TTE 1 1.9489 RETC49C.F1 ta R75C25C. M1 U top module A dout % 0 1 "II
S
&.715 [12.4% logic, B7.68% rouke), 5 logic levels.
(% Create UGROUP . = |2 [
UGROVE name caer: [N

module moduleA(CLK, A, B, Y) — L -
[* synthesis UGROUP=“MODULE_A” */,

i [ Anchor 7 Row: (2 - 25) Colunn: (1 - 400
| Height: 01 - 241 Width: (1 - 400
. I ) BB 24 40
Maybe you need move the PGROUP from *.prffile. peitite festen et T

2 tcon_sub_u = S
tcon_sub_ufGND L
2 tcon_sub_u/VCC

: tcon_sub_u/bdatal_eve[0]
tocon_sub_ufbdata0_eve[1] I
2 £ tcon_sub_u/bdatal_eve[2]

: tcon_sub_u/bdatal_ewve[3] <
tcon_sub_ufbdata0_eveld]
2 £ tcon_sub_u/bdatal_eve[5] -
< [ | r <

T tecon_sub u

Lattice timing training



METHOD 8 OF TIMING CLOSURE = LATTICE

Hame Fancut Delay (ns) Site Resource

REG DEL --- 0,243 RE1C141C.CLE to R51C141C.Q0 SLICE 1% {from CLE <)
ROUTE 12 0.780 REI1C1I41C.00 bEo E51C143A_ A0 tmpl O

CTOF_DEL === 0.147 E51C1438 . 80 Co R51C142A.F0 B 1 CRV_ram C/5LICE_3
ROUTE 1 2,725 ET7SC1430 . FO0 to R75C142C.ElL B 1 4

C1lTOFCO _DE 0.277 RT75C142C.B1 Eo E75C12z2C . FCO SLICE 3

ROUTE 1 0.000 RTBEC142C.FCO Lo RE75C143A.FCI ¥ 1 cry 4

FCITOFlL DE --- 0,177 RTECL43A.FCI Lo R75C143A.F1 SLICE 4

ROUTE 1 0.811 R75C143A.F1 to IOL R52A.QOPOSA ¥ 1 & {(to CLE o)

5.1401017.9% logic, B3.1% route), 4 logic lewvels.

reg [7:0] A dl, A d2, A d3, A dd4 /* synthesis swvn srlstyle = "“registera” */;
reg [7:0] B _d1, B 42, B_d3, B_d4 /* synthesis syn_srlatyle
always @iposedge CLE)

"registers™ %/

begin
.i'-"l_.'_:ll o= L:
B d1 == B;

A d2 <= A dl;
B d2 <= B dl;
A d3 <= A_dz;
B d3 <= B d2;
.i'-"l_.'_:l4 o= P!._I:D;
B da == B_d3;
end

Using Register instead of memory shift

Lattice timing training Lattice Semiconductor Confidential



METHOD 9 OF TIMING CLOSURE

You can also LOCATE a given UGROUP at a particular site. The specified site can be a slice
site or an EBR site. If you use a slice site, the slice name must end with the letter D.

Example, LOCATE register “de_pre2” to R10C8D:
UGROUP "de_pre2" BLKNAME tcon_sub _u/de_ pre2_389;
LOCATE UGROUP "de_pre2" SITE "R10C8D" ;

s LATTICE

00 R
. . e . ¥ I d e [+ [o
etlist ¥Wiew = NCD Yiew | / tcon_sub. v E] — % Create UGROUP [ [
s Q<A B MHEB| 2
parameter GOE_END = 12'd4le00; ] Hetlist ¥iew * | & woo o eBDUE mene de prez Color
Group Type/Name LiTs: EEGs: EBES
re w3 rEl n Define Port Group
g -k y Define Cell Group .
reqg v3_pred: Define ASIC Group =
-UGroup V] Anchor Eow: (2 - 25) Colunn: (1 - 40)
reg hs_prel: [ @ Site 10 8
T
reg ha_pred: Height: (& - 18) Fidtho (1 - 33)
reqg de_prel: Box 2 [
[reg de_pred ;I Available Instances: Selected Instances:
wire vS_PCS_: SEAI02 ut 5 £ tcon_sub_u/de pre2 389
wWire w3_neg: £E GSRINST
. - 2% VDS 7 to 1 R¥ u
wWire ha_poa: % VDS 7 to_1 RX u/LVDS 71 Rx 5
wire ha neg: Port Azsigments | Fin Assigmll| |- LVDS_7_to 1 RX u/LVDS_71 Rx/FF 0
. - £ LVDS_7_to_L_R¥_u/LVDS_71 Ry/FF_1
wWire de_pos3: £ LVDS_7 to_1 RX_u/LVDS 71 Ry/FF 2 <
wire de neg: Case Semsitive i LVDS_?_tn_l_RX_quVDS_?l_R:q’FF_taa
_ co o o oo s -
G <4
[ 0K ] ‘ Cancel | ‘ Help
R10CED0 R10Ca0
RAOC3C Ri0Cac
R10C:28 R1DZ38
R1DC54

Site R10C8A, Comp
=tcon_sub_u/SLICE_691=

Lattice timing training
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METHOD 10 OF TIMING CLOSURE s=LATTICE

Modify source code!
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