EE3810 — Lecture 23

Advanced Features
of Xilinx
FPGAS
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Digital Clock Manager

+ The Spartan 3 has 8 internal global clock
buses, and 4 Digital Clock Managers.

+ The Digital Clock Managers allow:
= multiplying or dividing an external clock

= eliminating clock skew
= phase shifting
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The DCM Has Four Main Blocks

Delay Lock Loop

a Uses feedback to deskew
clock.

Digital Freq Synth
= Generates clocks

Phase Shifter

= Adjusts phase relationships
of output clocks

Status Logic

PSINCDEC

CLEFEB

FFFFF

CLKD

w CLKA0

CLE27]

|
Al cliax

CCCCC
KKKKKKKK

LOCKED

DDDDDDDDDD



Delay Locked Loop

¢ CLKIN Isused as a
reference signal.

¢+ CLKFB is a feedback 1=
signal from the end of e L |[ e
the clock distribution r U
network. } —

¢ Clock skew 1Is oo ——— |2
compensated by
correcting phase
differences.
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Example Clock Feedback

___________________________

¢ CLKO (Or CLKZX) iS i BUFG FZ?K::] e i
I \—[}-—H:Lmr\ %F%g; ' :

used as a reference | et |
signal. |

+ A correction 1s applied
to the other clocks.

¢ The clock netwotk may
extend off-chip.

(c) Off-Chip with CLKO Feedback



Digital Frequency Synthesizer
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Xilinx Architecture Wizard

Eh  Architecture Wizard

| Manat

¢ From the start menue
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Architecture Wizard

¢ The initial screen

prompts for a file S

name. E— S
¢ Enter a file name and | ] e |

select the part type
you’re targeting.




Creating a Single DCM

* For this example, we’ll S

Architecture Wizards for spartan3d

Invoke a single DCM

i Cascading in Series with Two DCMs
i Clock Forwanding / Board Deskew

for our design. | e

+ Select the appropriate
configuration in the
Wizard.




Options In Wizard

¢ In this example we’ll
enable the DFS to
provide a divide by 16
clock and we’ll use
both clock multiplier
phases.

— Input Clock Fregu Phase Shift
Ea— Twe ONE 3]
Value: Iﬂ -255t0 255
0.000ns 0.000 Degrees
uuuuuuuuu rce Feedback Source
* Bdemal " Intemal " Exemal em;
& Snge || & Singe
" Differential € Differertial
Divide By Value —Feedba alue
[1s = FX O
75 -

nnnnnn




Multipliers and Dividers

* To generate a clock,
the input may be
= multiplied by 1-32
= divided by 1-32

+ For this example | want

to create a /5 MHz
clock from a 50MHz

clock.
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—Inputs for Jitter Calculations
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—Generated Output

Period Jitter

Jitter Type
Frequency (MHz) (unit interval)

Period Jitter
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Jitter With Moise




Wizard Output Files

¢ The Wizard creates
three files:

= .vhd - contains the
component definitions
for the clock manager.

= . Xaw — contains
architecture wizard
settings

= .Ucf — user constraints
file.
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Add the .XAW File

¢ Adding the .xaw file to
the design is done
through the “add
source” menu.

+ The .xaw file can also
be created from within
project managetr.

Sources for: | Synthesis/Implementation j

- 5] DCM_Example
E| £4 xc3s200-4f 256
=- .ﬁﬁi:]cn:l-:l"ﬂanager Behavioral (DCM_Example. ".-'|‘|I:|}

i gen_ 1Z - ||-:|- |-||.|-._,
E Cloclk Manager ucf {ClockManager.ucf)

E¢ Sources | P Snapshots [ Libraries




VHDL Source

entity ClockManager is

Port ( clk _50mhz : in std _logic;
clk_75mhz : out std _logic;
clk_75mhz_180 : out std_logic);

end ClockManager;

architecture Behavioral of ClockManager 1is

component clkgen_75mhz

port ( CLKIN_IN > in
RST_IN in
CLKFX_OuT - out
CLKFX180_0OuUT - out
CLKIN_IBUFG_OUT : out
LOCKED_OUT : out
end component;
begin
gen_75mhz: clkgen_75mhz
port map( CLKIN_IN =>
RST_IN =>
CLKFX_OUT =>
CLKFX180_0uT =>
CLKIN_IBUFG_OUT =>
LOCKED_OUT =>

end Behavioral;

std _logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic );

clk _50mhz,
0",
clk_75mhz,
clk_75mhz_180,
open,

open );



DCM Output

75.02MHz




Xilinx FPGA Organization

DCM 10B
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|O Buffer Detalls
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Example 10 Buffer Configurations

Table 7: Single-Ended 110 Standards [(Values in Volts)

Table &: Differential VO Standards

Voo Board
Signal . TEIrminatir.:n Voo [Volts) Vrer for
.;l-:}sst::?r:j ;,:.I:em DuFtE:lts- |n';c.'f15 ;‘ngﬁz?"r? Jﬁ,l'i-,:g:le Signal Standard For For Inputs
— s o — (IO TANDARD) Outputs Inputs [Valis)

GTLP Mote 2 | Mote 2 1 1.5 ILED; Z é‘u LVDS_25) 3; - .
HSTL_| 15 - 075 0.75 = :
HSTLII 15 - 0.0 15 BLWDS_23 2.3 - -
HSTL_I_1E 15 - 0.9 0.9 LWDSEXT_23 2.3 - -
HSTL_IL_18 18 - 0.3 0.8 LVPECL_25 2.5 - -
HSTL_lI_18 1.8 - 1.1 1.8 RSOS5_25 25 - -
LVCMOS12 12 1.2 . - DIFF_HSTL_I_12 1.8 - -
LVCMOE15 1.5 1.5 = = DIFF_SSTLZ_| 15 _ _
LVCMOS18 18 1.8 - -
LVCMOS25 2.5 25 - -
[VCMOS33 3.3 33 - -
LVTTL 33 33 - -
PCI33_3 3.0 30 - -
SSTL1E_| 18 - 0.3 0.9
SSTL18_II 18 - 0.0 0.9
SSTLZ2_ 25 - 125 125
SSTL2_I 25 - 125 125




Logic Block Organization

Left-Hand SLICEM Right-Hand SLICEL
iLagiz or Distributed FAK iLaglz Cnly)
or Shif QEQ sl

I T I
Swich | | cou 1 [ Interconnect
Matrix || f | CIK | ta Meighbors
SLICE '
| LR < - -
| SHIFTOUT 1 :
| SHIFTIN |
: : i SLICE ﬂ I -
xova | I
l |
CIM ' ST T_ DA, MO

Figure 2: Arrangement of Slices within the CLB



Inside a Logic Block

Cemman Logic
A
0
FaL -
__| I
HoR=
. =/ X
T
y g Fanx
e ETS
b et
b,
e - YT
. ]
B 2 BRI
Battom Partian

D: —— Lagt Fusetans

——  Diswbted AAM and T G
il Feguster Functioss

DML B G411



(ALY -

T timm

e

Logic Block Closeup
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FPGA Configuration

2% SALTuUED

e,
¥png Bane 4 |
| FOCELE  WSTOiNT A

i

18y XOFzal 259 2.5
T 1
] s, 1.2
Yeon ] Wy Erari 4 ]‘
YoomT Wiy — Yoomm  FCoMT
[l (0] DT
Spartan-3
FFQA
Flatiorm
Flach PROM 1.5 Kacisr
W —
XCFoxs - 1 —
or L] -I'|..'|1 '. W2
ECFaaF -
CE DXHE
OERESET =T B
oF PROG_B
SGRD
T

— &IiT B

Spartan-3
FPGA

Glave
Wl

b
"y

OCHE

| PRSI _E

=]
1— E‘

CEDE_T3_fHIR0s




	EE3810 – Lecture 23
	FPGA Clock Distribution
	Digital Clock Manager
	The DCM Has Four Main Blocks
	Delay Locked Loop
	Example Clock Feedback
	Digital Frequency Synthesizer
	Xilinx Architecture Wizard
	Architecture Wizard
	Creating a Single DCM
	Options in Wizard
	Multipliers and Dividers
	Wizard Output Files
	Add the .XAW File
	VHDL Source
	DCM Output
	Xilinx FPGA Organization
	IO Buffer Details
	Example IO Buffer Configurations
	Logic Block Organization
	Inside a Logic Block
	Logic Block Closeup
	FPGA Configuration

