FPGA Lecture
for LUPO and GTO
Vol. 1

2010, 31 August (revised 2013, 19 November)
H. Baba




Contents

» Basic feature of FPGA

» Basic usage for LUPO
° New project
o Read and Write
» Basic behavioral VHDL simulation

» Download firmware




What is FPGA ?

» Field Programmable Gate Array
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About LUPO

» NIM signals are
converted to
LVTTL
o NIM->LVTTL->FPGA
o FPGA->LVTTL->NIM

» LVDS ports are
direct connection

o Because of this I0B
is 2.5V, this port
can be accept 2.5V
|O.signals
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New Project for LUPO

» Device and Design flow

-~ oelect the device and dezien flow for the project

Property MName Walue
Product Categary | &l
Family | SpartansE
Device | ¥iZ3SR00E
Package | Par20g
Speed -4
|
Top-Level Source Tvpe [|HDL
Synthezis Tool | H5T OWHDL erilog)
Simulator |I5im OYHDL Verilog)
Preferred Language |WHDL
Property Specification in Project File | Stare all values
Maral Compile Crder ]
WHOL Source Analysiz Standard ||‘-.-‘HDL-EIB

Enable Messaee Filtering O




Design property for GTO

Project Settines

Property Name Value
Top-Level Source Type HDL -
]
Evaluation Development Board Mone Specified -
Product Category All -
Family Spartan3A and Spartan3AN -
Device HCISZ00A -
Fackage VQ100 -
Speed 4 N
]
Synthesis Tool XST (VHDL/ Verilog) -
Simulator ISim (VHDL/Verilog) -
Preferred Language VYHDL -
Property Specification in Project File Store all values -
Manual Compile Order
YHDL Source Analysis Standard YHDL-93 -
]
Enable Message Filtering

0] 4 | Cancel I HE|E




The definition of 10 (LUPO)

» LED :LED
» A . CAMAC/VME address entity HOGE is

port |

» CLOCK : 50MHz clock LED : out 3?:_:2:—:::_'-.-'?.:?2_:_ (7 downto 0);

o

- LVDS CLEn : in
» INIT : CAMAC Z/C, VME Init? T DGR (15 downte 0)
—— LVDSp ! im {15 downto Q)
» |P :NIM Input 0-3 - LVDSn : ou (15 downto 0} ;

VDSp {15 downto Q)

> 1PO: IPO to GCLK 2 L in

TD LOGIC VECTOR (7 deownte 0):
CLOCK : in STD LOGIC:
» OP :NIM Output 0-3 INIT : in STD _LOGIC
—  IPD : in STD LOGIC:
. - 1P : in S5TD LOGIC VECTOR (3 downto 0);:
g LVDSH/LVDSp : LVDS 10 0-15 -  UDI : in STD LOGIC VECTOR (3 downto 0);:
° LVDS_CLKn/p : LVDSO to GCLK T e s oo i B, R e

» RD :Data Read o ; out STD _LOGIC VECTOR (3 dawnta 0);

: out 5TD LOGIC VECTCR (31 downto 0);

. WR : in STD LOGIC VECTOR (31 downto 0):
» WR : Data Write RD STRE  : in STD LOGIC:

WR_STEE : in STD LOGIC):;

» RD_STRB : Read strobe end HOGE:
» WR_STRB : Write strobe




Copy the Constraint file (UCF)

» vlupo.ucf
» gto.ucf

» Write constraints
for 10 and others

ss= Sililine Doures Fllos..

The following allows you to see the status of the source files being added to the project,
and allows vou to specify the Dezien Wiew aszociation for zources which are

successfully added t%eﬁj{t.

' File Mame , 7 Association Lib ary |
1 |® wlupo.u IImpIementatiDn Ewnrk
J
S ==

Association = should be Implementat

Addine files to project: [NESRERERERREHEERERRASRIT of 1 files 0 errars)

| ok || Gancel || Hep ].:5

on




Without CAMAC/VME Buses (LUPO)

» This is enough
Edit vlupo.ucf by “Edit Constraints(Text)”

NET "CLOCE"™ LOC = "B177" | IOSTANDARD = LVTTL :
entity HOGE is MET "IP[0]" LOC = "B202" | IOSTANDARD = LVTTL :
port | WNET "IP[1]" LOC = "B203" | IOSTANDARD = LVTTL :
LED : out S5TD LOGIC VECTOR (7 downto 0): NET "IP[2]" LOC = "B204" | IOSTANDARD = LVTTL :
CLOCE : in STD LOGIC: WNET "IP[3]" LOC = "B205" | IOSTANDARD = LVTTL :
IF : in STD LOGIC VECTOR (3 downto 0): MET "IRQ" LOC = "Pg4" | IOSTANDARD = LVCHMOS2S

oF : out STD LOGIC VECTOR (3 downto 0}): MET "LED[O]"™ LOC = "P18%" | IOSTANDARD = LVTTL :

end HOGE: MET "LED[1]"™ LOC = "P190" | IOSTANDARD = LVTTL :
MET "LED[2]" LOC = "p192" | IOSTANDARD = LVTTL :

MET "LED[2]" LOC = "P193" | IOSTANDARD = LVTTL :

MET "LED[4]" LOC = "P19&" | IOSTANDARD = LVTTL :

NET "LED[5]"™ LOC = "P197" | IOSTANDARD = LVITL :

MET "LED[&]" LOC = "p193" | IOSTANDARD = LVTTL :

MET "LED[7]" LOC = "B20O" | IOSTANDARD = LVTTL :

. . : MET "CP[O]"™ LOC = "Pg3" | IQSTANDARD = LVCMOSZ5

NETs written in UCF are must be written NET "OF 1 % oG = "peon | TOSTANDARD = LveMOS2s -

in ”entity" aIso HET "op'zz " LOC = "PgEL™ | IQSTANDARRD = LVCMOS2ZS

MET "CP[3]" LOC = "P&0" | IQSTANDARD = LVCMOSZ5

NET "CLOCE"™ THM NET = CLOCK:
TIMESPEC "T5 CLOCE" = PERICD "CLOCK"™ 20 nz HIGH 50 3%»




Simple case (LUPO)

» Like this

architecture Behavioral of HOGE is=

signal a, b, c : =td logicy
architecture Behavioral of HOGE i=s begin
begin a <= IP(0) and IEB(1):
b <= IP{2) or IP(3):
OP (0} <= IP(0) and IPF(1): c <= a and not by
OP(1) <= IP(2) or IP(3):
OP(2) <= IP(0) and not IB(1): OP(0) <= as;
QP (3) <= CLOCHK: OB (1) == b
LED(3 downto 0) <= IP(3 downto 0): CE(2) <= c;
LED(7 downto 4) <= (others =» '1'); CE(3) <= CLOCE;

LED (3 downto 0) <= IP(3 downto 0);
LED (7 downto 4) <= [(others => "1");

If Synthesize -> Implement Design are passed, it will work




To make the synchronous circuit

» When you use “if, else”, you should put values into all
signals explicitly
o Check Warning

process (IF(0), IF(1))

begin
if(IF(0) = '1'} themn
d <= '0';
e <= '1"';
elsif (IF(1) = '1l'} themn
d <= '1';
e <= '0';
In this case, created - elae Should write
- d <= '0"';
circuit will be - e <= '0'; values in “else”
. . end if; .- .
asynchronous circuit end process; explicitly

i"i Fzt¥37 - Found 1-bit latch for zignal <d». Latches may be generated from incomplete caze or if statements. We do not
recommend the uze of latches in FPGA/GPLD designs, as they may lead to timine problems.

wzt




This type works well, usually

» By using “event process”, DFF will be used, and values
are kept as you had expected

gignal d, e @ =2td logic := '0';
kegin

process (CLOCK)
kegin

if (CLOCK'event and CLOCE='1l') then
if(IP(D) = '1'}) then
d <= "1"';
g <= "1"';
el=e
d <= '0";
—_ = .-:_':
end if;
end if;

end process;

Values are changed at the Clock timing




Basically, all lines run in parallel

OF (0) <= d;
OF (1) <= e;
OB (2) <= '0';
OB (3) <= '0';

process (CLOCE)

begin
if (CLOCE'event and CLOCE='1l') then
if(IP(0)y = "1') then
d <= "1"';
e <= d;
else
d <= "0";
e <= d;
end if;
end if;

end process;

&
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i
!
|
|
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Be careful about the loop circuit

» As this schematic, you can make the “Latch
circuit”, but...

) oT

a <= IP(0) or a:

_nDD00A

wet Ay #2170 - Unit HOGE : the following zignaliz! farm a combinatorial loop:

» Warnings of Combinational loop

o |t will not work, depending on the pulse width, line
delay; jitter and so on




Expressly using FF is safe

COMEPCHWENT FDCE
generic (INIT : bit := "1'}:

» “event” in the process statement oRT (

o) : OUT =td 1o

makes DFF, basically T

L

CLE : IN =td logic:

» As a circuit component, if you use END COMPONENTS
FDCE(=DFF), it will work as you signal = @ sta logic:
expected

| S S ¥

—-—a <= IP({0) or a:
FDCEINST: FDCE
generic map |
INIT => '0")
BCORT MRE |
o) == a




Accessing VME/CAMAC buses (Read for LUPO)

» Latch data during RD_STRB ="1’

VME D$*([Data Strobe) I{xfl
VME WRITE* KOO0/ — AORCCRCOCKN
VME DTACK*(Data Ack.] /

. ey
A[7.0] KXRRRN PRRARAAIA
RD_STRB / \ !
RD[31..0] KOOCO00000 | GOGOOGOCA00000NK

J ke

ojmim) 100ns(max) ofmin)




Accessing VME/CAMAC buses (for LUPO)

» Data are read from WD at the transition timing of
WE_STRB’1’ to 0’

VME DS*[Data Strobe) Y J
VME WRITE* Y0000, ( \ /X0
VME DTACK* (Data Ack.] 1,/ \.;

R \
AL7-0 R | XXX
WR_STRB |/ \I\‘/
WD[31..0] JOOCOUOCO0 ey

u[min]—»—l—l«— o{min}

Ml




Example of data readout (LUPO)

process (WR_STRE)
begin

» By using when statement, VME i (¥_STRS event and WE_STRE="0") chen
Address (CAMAC AF) is selected vl <
end if;

» During RD_STRB=‘1’, data must be mod process;
IatChed on RD process (INIT, RD STRS, WR_STRS)

begin
if (INIT = '1') then
o RD <= Va|; RD <= (others => 'Z');

set <= '0';

» Other cases, RD is unconnected SR T e
case A is
O RD <= (Others => IZ’); when x"00" =» RD <= wval;
when others => RD <= (others => '0'});
end case;

RD <= (octhers => 'Z');:
case A is=s

| elsif (WR STRB = ‘1’) then

when x"00" =» =set <= '1';
when others => set <= '0';
end case;
else
ED <= (others => "2');
set <= set;
end if;
end process;




Example of data write (LUPO)

process (WE_STRE)

begin
1. Set a flag at WR_STRB=11’ if (WR_STRB'event and WR_STRB='0') then
(a7 if(set = "1") then
o set<="11"; val <= WR;
end if;

2. At WR_STRB’event and WR_STRB=0’ snd i
timing, if flag is 1, set values S

process (INIT, RD STRS, WR_STRE)

o val <= WR, I::Eg':r__ |
if (INIT = '"1'}) then
3. When WR_STRB=‘0’, value of set shold e ey
elsif (RD STRB = '1'") then

be kept set <= "0°"';
case A 1is
© Set <= Setl when x"00" =» RD <= wal;
when others =» RD <= (others => "0");:
=yl s s

ED <= (others => '2°
case A 1s
when x"00" =» set <= "1';
when others => set <= '0';
gnd _case:

| elsif (WR STRB = ‘1’) then

set is connected to
CE (clock enable)

of DFF WR
set

WR_STRB

Val else
ED <= (others => "2"):
set <= set;

end_ifs:
end process;




Make a scaler (counter)

» By using event, make a

synchronous circuit e Lo in emn toerc

o cnt<=cnt+1 . scmm;? fen smn Tomic vEcToR (3 dewmte 0))
» When data readout, data irchitecture Behavioral of SCRWORK ie

must be latched at the signal cnt : std logic vector(3 downto 0) i= "0000";

RD_STRB, otherwise you get ===
invalid values, sometimes B

process (rst, c)

o If cnt value is changed during ) enen
readout, it is bad B heieaipdi L

o There are skew (- 20ps) R e
between all bits =nd processs

end Behavioral;




Latching the value of Scaler (Counter)

» Prepare the vector for
readout

elsif(c'event and c="1"') then
cnt <= cnt + 1;
if(f = '0") then
ig <= cnt + 1;
else
ig <= 1iqg:
end 1f;
end 1f;

It is not “iq <= cnt;”
If you this, you get value
ofcnt-1

entity SCEWORE is
Port ( ¢ : in STD LOGIC:
f : in 3TD LOGIC;
rst : in STD LOGIC;
g : out STD LOGIC VECTOR (31 downto 0));
end SCREWOREK:

architecture Behavioral of SCEWCORE is

signal cnt : =std logic vector (31l downto 0) = x"000000007;
signal ig : std logic wvector (31 downto 0) = x"00000000M;
begin

g <= 1idg;

process(rast, c)
begin
if(rst = '1'") then
cnt <= (others =» '0'");
ig <= (others => '0'):
elzif(c'event and c='1') then
cnt <= cnt + 1;

if(f = '0") then
ig <= cnt + 1:
else
ig <= idqg:
end if;
end if;

end process;

end Behavioral;



Declare usuful libraries

» library IEEE; ise Tiiz.oro mosic iee.aii
b use IEEE.STD_LOGIC_]- 164.ALL; E:: IEEE:STD:LDGlc:UNSIGl}IED.;!LL:
» use IEEE.STD_LOGIC_ARITH.ALL;

» use IEEE.STD_LOGIC_UNSIGNED.ALL;

o cnt<=cnt + 1 requires ARITH

/ If you simulate with built in libraries such \
as FDCE, you have to uncomment like this

—— Uncomment the following library declaration if instantiating
—— any Xilinx primitives in thi=s code.

library UNISIM;

use UNISIM.VComponents.all;




Do simulati

on

» Create the Test Bench

View: (%) Eﬂ}lmplementatiun O Simulat

ierarchy

=] WLUPODAGMaster
£ xc3zhlle-4pgz08

iy OPREG - Behavioral {OPREGvh
= iglerts VLUPODAGDMaster - Behavin
"yl divl0mmap - DIVIDER - Beh
div10kmap - DIWIDER - Beh
divlkmap - DIWIDER - Beha
STREBMAP - DIVIM - Behaw
FwaLPWID - FUAL - Behavi

i
i
i
i
) FWALINTDL - FVAL - Beha
i
i
i
i
i

P
&
)

FWALINTEC - FWAL - Beha
FWALTRGACT - FVAL - Bel
SCRMAPD - SCALER - Beha
SCRMAPT - SCALER - Beha
SCRMAPZ - SCALER - Beha

ﬂ rle.d Sunrea S

Select Source Type

Select zource tvpe, file name and its location.

MM File

&% ChipScope Definition and Connection File
EJ Implementation Conztraints File

[ IP (CORE Generator & fArchitecture Wizard)

Schematic

lzer Document

Werilog Module

Werilog Test Fixture

WHDL Module

WHOL Library
WHOL Package

:Embedded Processar

Eile name:

Location:

S DACEF PG AY¥LUPOY¥Project¥VLLPOD AL Master E]

Add to project




Set initial values

—-Inputs

2ignal clk : =td logic = '0';

2ignal start : =td logic = '0'; .

2ignal lewvel : =td logic = '0';: Implementat|0n
—— 2ignal width : =std logic wvector(l5 downto 0) := (others => '0"): . .

2ignal width : =td logic vector (15 downto O0) = =x"000a": S|mU|at|On

- ovtputs Switch

2ignal g : =td logicy

—— Clock period definitions
—— constant clk period : time := 10 ns;
constant clk pericd @ time := 20 ns;

Desien +08 %
Wiew: (O {F Implementation (5 8 Simulation
Behavioral

Hierarchy

- . YLUPODAGQMazter
- £ xc3shile—4pg208

I}} iy WLUPODAQMaster - Behavioral (LUPODACM
= [y opregtest - behavior {opregtestyvhd)
< [hg uut - OPREG - Behavioral (OPREGvhd)

H & B W & 6=

a2 AR |5l S lul | 1X 1A




Write like this

» clock part are generated automatically
» wait for 100ns; means 100ns passing

A Bo
% 87
Ba -— S5timulu=s process
Bo stim proc! process
a0 bkegin
o1 —-— hold reset =state for 100 n=.
o9z wait for 100 ns=;
O ©| 93
t} U [Freamesss R 94 wait for clk period*10;
o5
Procezses: opregtest - behavior | =1 —— insert stimunlus here
Eiﬂ' ISim Simulator a7 start «= '1'; wait for 500 ns;
t} Behavioral Check Svritax o8 start <= '0'; wait for 50 ns;
[ Simulate Behavioral Modsl 23 start <= 'l1'; walt for 100 ns;
100 start <= '0'; wait for 300 ns=;
101 level <= '1'; wait for 200 ns=:
102 start <= '1'; wait for 50 ns=;
103 start <= '0'; wait for 350 ns=;
EINY) v TLIaL—Sav Btk
105
106 wait;
107 end process;
aand




ISIm

Expand

Run 1 step

L3 p s g6
2.000000 us

I B HOO %

T
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Download firmware to LUPO/GTO

» Generate Programming File
° bit file is generated

» Configure Target Device
o Launch iMPACT
o Make file for the flash memory from bit file
° Load into FPGA

b Lizluuue G PAGT
Pleaze select an action from the list below

() Configure devices using Boundary-Scan (JTHG)

nnect to a cable and identify Boundary—Scan chain

aWF

First step, PROM = Flash Memory file




Setting of PROM file

GTO case, it is xcf02s 3
1 50 Fils Furumtizr X

Siep I Select Storage Target Y 2 Add Storage Device{s) Step J Enter Data
Storage Device Type : Choose xcf04s and Add Flatiorm Flazh ieneral File Detai Yalue
¥ilinx Flash/PROM

QI Checdksum Fill

. . FF
=) Non-Yolatile FPGA De".‘bitsj woilds [4 Ml Value
Spartan3AN )
=~ SPI Flash [ Add Storage Device I ’Herm:nme Storage Device Output File Name | viupodockmanager|
Configure Single FPGA Output File ]
Configure MultiBoot FPGA xcflds [4 M] Location O/Project/VLUPOClockGenerator
=)+ BPI Flash
Configure Single FPGA .
Configure MultiBoot FPGA Flazh/PROM Filz Property Yalue
Configure from Paralleled PROMs E E File Farmat MCS D
Generic Parallel PROM
Add Mon-Configuration Data Files |Mo D
Choose Xilinx Flash/PROM
and press

[] Auto Select PROM

De scription:
In this step, you will enter information to assist in setting up and generating a PROM fila for the targeted storage device and mode.

» Checksum Fill Walue: When data iz insufficient to fill the entive memory of s PROM, the value specified here iz used to calculate the chechksum ofthe unused portions.

» Dutput File Mame: This allows you to specify the base name ofthe file to which your PROM data will be written

» Dutput File Location: This allows you to specify the directoryin which the file named abowe will be created

» File Format: PROM filas can be generated in any number ofindustry standard formats. Depending on the PROM file format your PROM programmer uses, you output o MCS, HEX, UFP,
1SC or BIM file. MCS iz the most popular, S0 is used when targeting programming flows that utilize IEEE Std 1532, Third Party socket-based programmers usually accept any of the listed I;I

RE

ok H Canoel ” Help ]




enerate PROM file

f 5 E Ll PAGIT LSl = [P0 File Fursiizres Wiline Flsnd 2l

B9 Boundary Scan

[=] SvstemAGE
=

Create PROM File (PROM File Farmare

i File Edit  Miew Operations Output Debug  Window  Help - || X
NEC IR )
iMPACT Flows <08 X

(:0000_0000

xcflds

xc3s500e

vlupoclockeenerator.bit viupociockgenerat...

By the wizard
1. [add a device ?] -> Yes

m
,,,,,,,,,,,,,,,,, i 7 v e

MPACT Frocesses o0& x| 3 2. Select bit file

fvailable Operations are: g =
By double click, file (***.mcs)

0x0007_FFFF
@ PROM File Farmatter: Xilinx Flazh/PROM B |
=— ———————/—— cEO%
Jp INFO: iMPACT: 501 - '1': Added Device xc3s500e successfully.

Ldd one device.454b9

4 E Conzole o Errorz “A Warnings‘
L

g

[PROM File Generation | |Target Hilinx PROM | | 2270208 Bits used | [File: viupoclock manager in Location: G¥Documents and Settings¥haba¥bly Documents¥Physics¥DACYF PG A¥LUPO¥Project | |




Download firmware

~
T8 ISE IMPACT (P.49d) - [Boundary Scan] [E= e
@ File Edit View Operations Output Debug Window Help |;||i||i|
DR XEbXx=nmx: 2o mmse
iMPACT Flows 08 x
£ 59 Boundary Scan EFIEE

~fYasergtebt ||

- £} gscrgtol0.mcs o T
[E] SystemACE

[£] Create PROM File (PROM File For--

= @ WebTalk Data xcisZila xcfl2s
gscrgto.bit gscrgto10.mcs

iMPACT Processes

Available Operations are:

vty | For Flash ROM
o> Verfy For FPGA, o )
= S Check cleared by non-volatile

ooy file)
o power cycle (mcs

= Get Device ID
=) Get Device Checks|

T (blt fl |e) G PROM File Formatter: Xilinx Flash/PROM

Cohzole 53 Device Programming Properties - Davice 2 Programming Proparties |
Writing file "C:\Users\baba\Documents\FPGA\GTO\Project\GSCRGTC10\gscratoll. g | gatezary
'2': Loading file 'C:/Users/baba/Documents/FPGR/GIC/Project/GSCRGICL0/ gscrat & Boundary-Scan
done.  Device 1 [ FPGA xc35200a ) Property Name alue
P T ~ Device 2 ( PROM xcf02s ) Verify
Gonsole ré Errars | —B Warhings Erase The Entire Device
|Conﬁg|.|rati0n | Platform Cable U Read Protect

PROM/CoolRunner-II Usercode (8 Hex Digits)

Load FPGA option is useful, FPGA e
will be reconfigured when Flash

Il I ] +

ROM is updated

I QK I [ GCancel I l Bpply ] [ Help




Ex. mistake case, conv_std logic vector

» Converting to the numerical value of 5000000 to the
24bits vector

» conv_std logic_vector(5000000, 24)
° Good

» conv_std logic_vector(24, 5000000)

o Converting the numerical value of 24 to the 5000000bits
vector

o Synthesize take so long time




“downto” and “to”

» signal a : std_logic_vector(3 downto 0) := “3210”
o Using vector, downto is usual
o Writing initial value with “bit”, it is common that the most right position
is O-th bit
» type ARINT is array(3 downto 0) of integer;
o constant b : ARINT :=(0,1,2,3);
o |t will be b(0)=3, b(1)=2, b(2)=1,b(3)=0
» type ARINT is array(0 to 3) of integer;
o constant b : ARINT :=(0,1,2,3);
> b(0)=0, b(1)=1, b(2)=2,b(3)=3
o Depending on custom,,, when array, to is easier to understand




If you find a warning of black box

» attribute box_type : string;
» attribute box_type of FDCE : component is “black_box”;
» Warning will be solved

COMPCHENT FLDCE

generic (INIT : bit := '1');
BCORT (

0 : OUT =td logic:

c : IN =std logic;

CE : IN =td logic;

CLE : IN =td logic;

o : IN =td logic):

END CCHPCONENT;

attribute box type : string;
attribute box type of FDCE : component is "black box";

» Or, you don’t need to declare COMPONENT that are defined
in Xilinx Library, simply uncomment these lines

—— Unecomment the following library declaration if instantiating
—— any Xilinx primitives in thi=s code.

library UNISIM;

hse UNISIM.VComponent=s.all;



Using LVDS

» IBUFDS Input » OBUFDS  Output

1B OB

component IRUFDS component CBUFDS

port | port |
0 : ocut STD LOGIC: I :in STD LOGIC:
I : in STD LOGIC: O : out STD LOGIC:

OB : out 5TD LOGIC);

IB : in 5TD LOGIC); d
- end component;

end component;

LVDSIN MLPgene : for i im 0 teo 15 generate LVDS0UT MAPgene : for i im 0 to 15 generate
L?DSIN:HEP : IEUFDS LVDSOUT MAFP : OBUFDS
port map | port map |
O =» LVDSio (i)}, I =>» LVDSio(i),
I =>» LVDSp(i)., o =» LVDSp(i).,
IE => LVDSn(i}): OB => LVDSn(i)):
end generate; end generate;

° For input case, write DIFF_TERM =
TRUE

° Term|nat0r |S InSta”ed signal LWD5io : std logic wvector (15 downto 0):

IN5T "LVDSn*" DIFF TERM
IN5T "LVDSp*" DIFF TERM =

"TRUE";
"TRUE";




GCLK and BUFG

» Inputs assigned to GCLK can be » With larger circuit, please
used as a Clock (having small check “Place & Route Report”
Skew and Delay) ° In case of Local (hot BUFGMUX)

> 1PO and LVDSClockp/n and Skew is large, the wiring
tuning with PlanAhead is

» By connecting BUFG, other necessary

inputs are also can be used as a

Clock (it will be the Clock of I Ei?E*ff;f'j____I___i‘ffffiff___ii?fffi:'i'*ff?fEEfE_fi‘fﬁfi‘f’_fi‘_?ifi’fii’_i

< | | |
h 1 1 K e T SRR ———— S +
many Ot er CIrCUIt Components) | divlikmap/ig | BUFGHUJ{_XZYCll Ho | 32 ] 0.017 | 0.185
. L. . e T e e e Fmmmm Fomm——m Fom e +
(o] T BUFGMUX X2¥1| W 48 0.043 0.165
Basically, it is automatically o =g | suRGD xevil No | 8| 0083 !
| CLCOCE BUFGF | BUFGMUX X2¥Y11| HNo | 180 | 0.086 | 0.203
connected at the Place & Route ! = PURSE. | BoFeMx el me e Lo 1o
. . . | diviOkmap/ig | BUFGMUX X1¥0| No l 32 | 0.019 | 0.164
o Following declaration is I N e 4o e Ao +
| IP_l_IEUF | EUFGHUX_XJ.YJ.l | Ho | 32 | 0.01f | 0. 1led
H e T e e e Fmmmm Fomm——m Fom e +
necessary In UCF | rawtrg | BUFGMUX X3Y8| No l 33 | 0.033 | 0.09
e T e e e Fmmmm Fomm——m Fom e +
N, _ e | IF 3 IBUF | BUFGMUX X0YE| No | 32 ] 0.021 | 0.113
HNET © ._-_;__-:" CLDC:(_DEDICFLTED_RDUTE = FALSE: e T oo Ty P o +
| diviOmmap/ig | BUFGMUX_X3Y4| No l 32 | 0.013 | 0.0
e o o o B +
| IP 0 IBUF | BUFGMUX X1¥10| No l 32 | 0.01: |  0.1ls¢
et e L Fomm Fomm——— Fom— Fomm +
| wrstrbg | EUFGHUJ{_XSYS | Ho | TE | 0.063 | 0.1
e T e e e Fmmmm Fomm——m Fom e +
| Inst_TRG\"ETD/ql | Local] | 5| 0.000 | 1.744
- - +—— - = +
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