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Agenda

» Basic concept of objects in Vivado

» How to use five most important Tcl commands in design

— get_cells, get_nets, get_ports, get_pins, get_clocks

& XILINX » ALL PROGRAMMABLE.



Objects in Vivado: cell, port, net and pin

C4re
L

L

package pin
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Basic Commands get_*

Command -hierarchical -regexp -nocase -filter -of objects
get_cells WV WV WV WV WV
get_nets J J J J J
get_pins v v v J J
get_ports X J J J J
get_clocks X WV WV WV Vi

» -hierarchical €= -hier
> -of objects €2 -of

> -filter: using properties to filter

1) String Comparison 2.) Multiple filter expressions 3.) Boolean type properties

equal

not equal

match

not match |!

® ®© 0 6

AND (&&), OR (||)

get_ports -filter {DIRECTION == IN && NAME !~ "*RESET*"}
-filter {IS_PRIMITIVE && !IS_LOC_FIXED}

get_cells -hier {*State* *reg*}

get_cells €2 get_cells *
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-of _objects

’_'\
—

IOBank

-
o

(_\
) —

r_\
S

IOBank

o

) —

o
o
+

port

site

TP: timing path
Ppin: Package pin
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Object Relationships in Vivado Design Suite

whDataForInput IBUF inst

wbDa taFor Input [ > 1M~ 0

IO bank

Package Pin

whDataForInputReg reg

i el
[BUF

reset IBUF inst B

rosct| > [P0

=

L
IBUF

FDRE

validForEgressFifo reg[0] i 1

Example:

10 0
LUTI

get_cells -of [get_nets -of [get_pins -of [get_cells wbDataForinput_IBUF _inst] -filter {DIRECTION==0UT}]]
wbDataForinputReg_reg validForEgressFifo_reg[o] i_1 wbDataForlnput_IBUF_inst
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-of _objects Examples

reset [>

1~|:("lkD

Trrn wuy

demuxState i CE
)
St [0 4A
L () l
Sethe 1l RTL_REG SYNC
< |RTL_MUX

» Get the pins of this blue cell

get pins -of [get cells demuxState reg]

demuxState _reg/C demuxState reg/CE demuxState reg/RST
demuxState_reg/Q demuxState_reg/D

> Get cell by the given pin D
get cells -of [get pins demuxState reg/D]

demuxState_reg

» Get cell connecting to the given net wbClk

get cells -of [get nets wbClk]
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-of _objects Examples

n'.\‘t'll >
demuxState reg fifoSelect i 0

z
sbCTK [ +
- ®D Ql

demuxState i i
. A}
S w0 [0 4
Sr4"bi RTI. REG SYNC
%

> Get nets connecting to the given cell

<TRT1_MUX

get_nets -of [get _cells demuxState_reg]
[;bClk demuxStatel out reset demuxState demuxState@ out

> Get net connecting to the given pin D

get_nets -of [get_pins demuxState_reg/D]

demuxState@® out

> Get clocks connecting to the given pin C

get clocks -of [get pins demuxState reg/C]
wbC1lk
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-of _objects Examples

TR My

L
RT1._REG_SYNC

> Get ports connecting to the given clock wbClk

get ports -of [get clocks wbClk]
wbC1k

> Get cells connecting to the given net

get cells -of [get nets demuxState® out]

demuxState reg demuxState i
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Questions

| demuxState reg

RST
whC 1k demuxState i -

s=1"v0 10 —CE =
s=I'nl1 11 L )]
' RTL _MUX RTL_REG SYNC

> What's the answer?

get cells -of [get nets demuxState@ out]

> If we want to get the cell demuxState_reg by the net demuxStateo_out, what's the
tcl command?

get cells -of \
[get _pins -of [get nets demuxState@ out] -filter "DIRECTION==IN"]
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-hierarchical Explanations

#the principle of -hierarchical

set result §}

foreach hcell [list " A BA/a1 A/a2 B/b1 B/b2] §
current_instance $hcell ;# Move scope to shcell
set result [concat sresult [get_cells <pattern>]]
current_instance ;# Return scope to design top-
level

§

» match the specified name pattern at each level of the design hierarchy, and not against the full

hierarchical name of an object

» The specified search pattern must not include the hierarchical separator otherwise no object will

be returned

» When -hierarchical is used with -regexp, the specified search string is matched against the full

hierarchical name

get cells {A* B*}

A B

get cells -hier

{A* B*}

A A/Al A/A2 B B/Bl B/B2

get cells B/*

B/Bl B/B2
get cells -hier B/*
No cells matched ‘B/*'

get cells -hier

-regexp B/.*

B/Bl B/B2

get cells -hier

—filter {NAME=~*B*}

B B/B1 B/B2

get cells -hier

—-regexp .*B.*

B B/Bl1 B/B2

& XILINX » ALL PROGRAMMABLE.




/O Port Properties for Scalar Ports

I/0 Port Properties

& > %5

4

© = $LF @ b

M- reset

o
-2} TAME

g

reset

DIRECTION

|1n

TOSTANDARD

|Lvcmos18

DRIVE
PULLDOWIT
PULLUP
KEEPER
IN_TERM
DIFF_TERM
IEUF_LOW_PW¥R
OFFCHIP_TERM
IS LOC_FIXED
Loc

l12

J
J
)

HONE

NONE

I0B_X1Y59

PACKAGE PIN

[ HD

SETUP_SLACK
HOLD_SLACK
LOGIC_VALUE
IOBANK

Y1

needs

needs t

cixing

o

oo a0

<]

timing update®®x

needs timing updateX%x

-
v

UNCONNECTED

General Il’ropgr_ti_es_ Configure |Power l

» NAME: It is consistent with that
described in source code

DIRECTION: IN OUT or INOUT
PACKAGE_PIN: ports pin location
IOBANK: ports bank location
UNCONNECTED: 1 or O

vV V V V

4 A

get ports
get ports
get ports
get ports
get ports

-filter {DIRECTION==IN}
-filter {IOSTANDARD==LVCOMS18}
~filter {UNCONNECTED==1}
-filter {PACKAGE_PIN==""}
-filter {IOBANK==34}

N_

J
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/O Port Properties for Bus Ports

I/0 Port Properties T

papry—— > NAME, BUS_NAME
<7 whOutputData[31] |

- - ' > BUS WIDTH

o I -

7 NAME wbOutputData[31]

z s = ] > BUS_DIRECTION

-

TOSTANDARD |Lvcwos1s ]

| TEIVE 12 ]

| s |sLow ]

@ PULLDOWN . [
PULLUP E get _ports -filter {BUS_NAME != ""}
KEEPER &

TI_TERM | orE ]
DIFF_TERM
IBUF_LOW_PWR A
OFFCHIP_TERM FP_VTT_50
I5_LOC_FIXED
Loc I0B_XOYe7
PACKAGE_PIN K22
D
SETUP_SLACK needs timing update®&®x
HOLD_SLACK needs timing updatexs=
LOGIC_VALUE needs timing update®=x
BUS_INAME wbQutputData
BUS_START 31
BUS_STOP 0
BUS_WIDTH 32 )
BUS_DIRECTION (our
TOEATK 14
UNCONNECTED ]
General Configure ‘ Power ]
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/O Bank and Package Pin Properties

Properties -0 ax

| = [05]5

RLI/O Bank: 16 (High Range)

TAME 16

BANK TYPE BT_HIGH RANGE
IS_SLAVE [E]
DCI_CASCADE

IS_MASTER

MASTER_EBANK

INTERNAL VREF 1]
VCCOSENSEMODE

x4+ wilHA

eral Port Summary |Package Pins | 4 » B

get_iobanks

get_iobanks -of [get_ports reset]
get_package_pins -of [get_ports bftClk
get_package_pins -of [get_iobanks 34]

Package Pin Properties

& > [Eh

R L12

CLASS
TTAME L12
IS_BONDED

PIN_FUNC vP0

BUFIO0_2_REGION TR
PIN_FUNC_COUNT 1
TRACE_LEN o
HAS_TRACE_LEN

IS CLK CAPABLE
IS_GENERAL_PURPOSE

IS GLOBAL CLK
IS_LOW_CAP

IS_VREF

IS_VRN

IS_VRP

BANK o
TS DIFFERENIIAL
DIFF_PATR_PIN ¥i1
IS_MASTER

a4+ ItHAP

General Properti es

get_package pins
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Example:

Get I10s having "Data" string in their names:

get ports *data*

Get input ports with 10 standards LVCOMS18:

get _ports -filter {DIRECTION==IN && IOSTANDARD==LVCMOS18}

set myinport [all inputs]
set myport [filter $myinport {IOSTANDARD==LVCM0S18}]

Get IO bank where H4 is located:

get iobanks -of objects [get package pins H4]
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Working with Cells

» current_instance: Set the current instance in the design hierarchy to the
specified instance cell or to the top module

» get_cells: Gets a list of cell objects in the current design that match a
specified search pattern

Properties e Sl il » REF_NAME:
& 1. In verilog:
[E trhansformLoop[O]. ct A module counter
6§  CLASS o=11 2. In VHDL
: FILE NAME C:/Tcl_Puzzle_ Book/work/bft. edf . i
o5 I5_BLACKBOX — entlty counter is
:; IS_PRIMITIVE = > NAME:
IS_SEQUENTIAL [l Instantiation name with hierarchy
+ REF ITAME coreTransform 43
[4| LINE_mmEBER 7,017 ( \
@ TTAME arndi/transformloop(0]. ct

I geF_cells -quiet -hierarchical\
PARENT == -filter {REF_NAME =~ FD*} *rd_*

get cells -quiet -filter\
{REF_NAME =~ FD*}\
egressLoop[@].egressFifo/buffer fifo/*

General |Properties | Statistics |Power |Nets [Cell Pinid b @ | \ J
If the cell in the top level, PARENT will be empty.
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Properties of FDCE and LUT

ik
SFSC SR

lﬁslll’mmm

« »> Bk

(il xOutRe gregi 17_10

; FILE_NAME C:/Tcl_Puzzle_Book/work/bft. edf CD\ i '.-e 3 5 - s
== IS_BLACKBOX O] = FILE_ITAME C:/Tcl_Puzzle_Book/work/bft. edf
| 1s_PRINITIVE @ aia || 5 ELACRROR Ll
g : (= s 7 o | _zs_prmrrove [
| REr_nwE FOCE %| "Is_sEQuENTIAL (]
|4 LINE_MmMEER 49,323 | rer_nane LUTZ
@ NAME egressLoop[0]. egressFifo/buffer fifo/infer f£i... l‘ LINE_NUMBER 299
PRIMITIVE_GROUP FLOP_LATCHE @ TTAME arndi/transformloop[0]. ct/x0utReg reg i 17_ 0O
PRIMITIVE_LEVEL !im PRIMITIVE GROUP LUT
PRIMITIVE_SUBGROUP fiop PRIMITIVE_LEVEL : LEAF
PRIMITIVE_COUNT 1

PRIMITIVE_SUBGROUP others

PRIMITIVE_TYPE FLC'P_L.-!.?C}-Z._f:.»oD. FDCE : PRIMITIVE_COUNT 1

PARENT egressLooplOl. egressFifo/buffer fifo PRIMITIVE_TYPE LUT. others. LUT2

STATUS UNPLACED ‘ ~
e PARENT arndi/transforamloop[0]. ct
— = STATUS UNPLACED

keep Fes = 25

IS_CLR_INVERTED 1’ b0

IS_C_INVERTED 1 b0

General Power Illets lCell Pins |ROM values

General PIOEE Power lKets |Ce11 Pins
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Examples

Get cells in arnd1

get cells arndl/*

current_instance -quiet [get cells arndl];
set hbl cells [get cells *]
current_instance -quiet

Get black box and primitive cells in top level

set all _top_level blocks [get_cells *]

set hierb_list [filter -quiet $all_top_level blocks {IS_BLACKBOX == © & IS PRIMITIVE == 0}]
set primitive_list [filter -quiet $all_top_level blocks {IS_BLACKBOX == © & & IS _PRIMITIVE == 1}]
set blackb_list [filter -quiet $all top_level blocks {IS_BLACKBOX == 1 &% IS_PRIMITIVE == @}

Get all sequential cells from entire design and report its REF_NAME

set list seq cells [get cells -hierarchical -filter {IS _SEQUENTIAL == 1} *]
set 1list seq_type [get property REF_NAME $list seq cells]

Get property and change it

get property INIT [get cells A/B/data_reg]
Set_property INIT 1’°b0 [get cells A/B/data_reg]
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Working with Nets

» get_nets : Gets a list of nets in the current design that match a specified
search pattern

— -segments: Get all the segments of a hierarchical net, across all levels of the
hierarchy

— -boundary_type: Gets the net segment at the level of a specified hierarchical pin.
Values: upper, lower and both. Default: upper

Net Properties oo Bl )X
A B 1« »BlR]
I p_5_out
Alwe we e
Q —— we .B‘/ D Q| cLass net
we i_pil‘ 1 Z HAME_ egressLoop[1]. egressFifo/buffer_fifo/p 5_out
- .|  MARK_DEBUG &
=|  IS_ROUTE_FIZED Wl
> Only Blwe IS Obtall"IEd + PAREMT e e2ressloopli]. ezvessFifo/buffer_fifo/p_ 5. out
14| prn_coum 2
get_nets B/we @| FLAT_PIN coumt 2
) TIPE SIGHAL
> A/we we B/we are all obtained e
get nets _Segment B/we PARENT _CELL egressLoop[1]. egressFifo/buffer fifo
- 4T3 A S
> Get net'we’ : REUSE_STATUS
get_nets -boundary_type upper \
-of [get_pins B/we_i_pin]
> Set property General |Properties | Connectivity |Power |Aliases |Cell Pins [Nod 4 b B

set_property MARK_DEBUG true [get_net {control addr‘}{v XILINX 3 ALL PROGRAMMABLE
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Working with Pins

» get_pins: Gets a list of pin objects in the current design that match a
specified search pattern

— -leaf: Include leaf pins, from primitive or black box cells, for the objects specified
with the -of_object argument

Cell Pin Properties o I [V B
i_clk_gen - "@]M
- < LOCKED
Q |
uo EX: TAME i_:‘_‘r:_zer*:‘ L'C“:::j:_aél'\'iir{st LOCKED
cas|  DIRECTION ouT
,—gg IS_LEAF F
rst_IBUF inst MMCM i; IS_TIVERTED B
- - IS_CLOCK
I I\O reset reset RST 4| 1s_EmsLe
L @ 15_RESET
IS_SETRESET
IS_PRESET
IS_CLEAR |
set mynet [get_nets i_clk_gen/U@/reset] SETUP_SLACK needs timing updatesss
. . HOLD_SLACK needs timing update®#
set mypina [get_pins -leaf -of $mynet] LOGIC_VALUE needs timing updatesss
. . 1D
Set myplnb [get_plns _O-F $mynet] PARENT _CELL i_clk gen/U0/=mcm adv_inst
{3 : . : » REF_PIN_NAME LOCEED
puts “Leaf pins: $mypina o
putS “Pins: $mypinb General Llio_perties ‘

Leaf pins: i_clk_gen/U@/mmcm_adv_inst/RST rst_IBUF_inst/O
Pins: i clk gen/U@/mmcm_adv_inst/RST i clk gen/U@/reset
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Working with Schematic Viewer

» get_selected_objects: Gets the objects currently selected in the Vivado
IDE

» select_objects: Selects the specified object in the appropriate open views
in the GUI mode

» unselect_objects: Unselects the specified object or objects that were
previously selected by the select_objects command

i simdatactrl i simdatactrl

["—m Schematic Options a &« ° @3 b0 B ” B 23 b0
S [Display PropertiesJ Colors ‘ et T 18 W10
* FO=51] 11 SL=18.61] 11
ot U] 2F Shi 0=53| - ’ Sh=18. 8%+, SL=18. 07
Q it/ o raddr i reg[S]I =12 0L raddr i reg[Sﬁl‘ —12 L
\ Inst Equation ] F0-53 14 SL=18.99) 1
S| s1ack 0101} o i Sl== |0 Ny
0=54|1, e SL=18. 287 4
"Q" | [Fanout & F0=21fp = L8 8o
"% |Bus Value (— 3 Q FO=530-53115 i : 2 Q SIS | o
LQ Cell Name D LUT6 (B LUT6
D Bundle Nets Fo=11]p / sle== o "
i = Split into multiple pages
| 22 FDRE FDRE
~ -
simdatactrl simdatactrl
> Before select objects, you should unselect the previous one firstly After
unselect_objects -quiet [get_selected_objects] report_timing_summary,
slack can be shown

select_objects [get_cells i_simdatactrl]
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Working with Clocks

report_clock_interaction

Report on inter clock timing paths and unclocked registers

report_clock_networks

Report clock networks

report_clock_utilization

Report information about clock nets in design

report_clocks

Report clocks

get_clocks

Get a list of clocks in the current design

all_clocks

Get a list of all clocks in the current design

get_generated_clocks

Get a list of generated clocks in the current design

create_clock

Create a clock object

create_generated_clock

Create a generated clock object

> net: clock net

> pin: clock pin

//get_clocks {*clock *ck *Clk}
get clocks -include generated clocks wbClk
report _property -all [get clocks wbClk]
get clocks -of [get pins {i_firctrl/raddrcoe i reg[3]/C}]
get clocks -of [get nets i firctrl/CLK]
\\§et_clocks -filter {PERIOD<20.0}

~

J
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Summary

> Five Tcl commands are widely used in
— Timing constraints
— Timing analysis
— Debugging
» They can be used under
— Elaborated design
— Synthesized design

— Implemented design
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