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Agenda

Hva skal vi gjgre | INF34307
— VDHL simulering/syntese

— Place & Route til FPGA

— Prgve ut design i ekte hardware

Hvorfor VHDL eller andre HDL (Hardware Description
Language)?

Gjennomgang av dokumentasjon for labkort
Spartan-3 FPGA oppbygning
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Hvorfor HDL?

aeqb <= "1" when a=b else ‘0’

e Syntese til design I

| Equations Netlist

l l
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Hvorfor HDL?

« Teknologiuavhengig kode
« Forskjellig abstrakssjonsniva

Netlist: Boolean equations:
Ul: xor2 port map(a(0), b(0), x(0)); aeqb <= (a(0) xor b(0))
U2: xor2 port map(a(l), b(1), x(1)); nor (a(l) xor b(1));

U3: nor2 port map(x(0), x(1), aegb);

Concurrents statements: Sequential statements:

aeqb <= ”1” when a=b else 07; ifT a=b then
aegb <= 717;
else
aeqb <= ’07;
end if;
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. Portabilitet

 VHDL/Verilog er standardisert under IEEE (Institute of Electrical and Electronics
Engineers)

VHDL - IEEE 1076
Verilog - IEEE 1364

Hvorfor HDL?

One design
VHDL code
l Any synthesis tool
Compiler A Compiler B Compiler C
l Any vendor/device
PLD CPLD FPGA
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Hvorfor HDL?

Enkelt vedlikehold/utvidelse av design

COUNT : inout std_logic _vector(3 downto 0); -- Telleverdi
COUNTER :
process (RESET,CLK)
begin
iIT(RESET = "1%) then
COUNT <= (others => "0%);
elsift rising_edge(CLK) then
COUNT <= COUNT + 1;
end i1f;
end process COUNTER;
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Hvorfor HDL?

* Enkelt vedlikehold/utvidelse av design

COUNT

- inout std logic vector(3 downto 0); -- Telleverdi
@—!' o— LUT3_6C DG LUT4 6CCC FDC e
[RESET> Lar j
i = ]_’7 T
LUTZ 6 FDC Lo
|
DwG ‘ FDC 4@?
L =
I
T

INF3430



* Enkelt vedlikehold/utvidelse av design

Hvorfor HDL?

COUNT : 1nout std_logic_vector(7 downto 0); -- Telleverdi
i e A e A e = i R B = R
G L ur JILg] LU LU LT _ —“Bﬁ
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gy E
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Spartan-3 labkort

Starter-Board
wor Gww €

-
- Ew s

AGED 21

A DIGILENT

:
- faan DINE
iy digllantino. oo

A & Y 'ﬂ ot 43
o
(@G

Coerlen 200

-
-
i

Ly

_f,LEEHLQv

-

INF3430


http://www.digilentinc.com/Products/Detail.cfm?Prod=S3BOARD&Nav1=Products&Nav2=Programmable
http://www.digilentinc.com/Products/Detail.cfm?Prod=S3BOARD&Nav1=Products&Nav2=Programmable

Spartan-3 labkort
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Spartan-3 labkort

Digilent Low-Cost
Paralel Port b JTAG | inoiiced
Cabla
L
1
Paralled Cable I@I Lows-Const JTAG
KMutiPro Deasklop Tool Dwwrload Cabde
JTAG Connedion Connasor
| 1
2 Al Expansion
XILINX cpamtaN:3 || ' Hebour ﬁ
KCFOZS 76bll | e
Configuration A2 Expansion
PROM — ek
I3 Fatorm Flash Bl Ex -,,Lh.?ﬁ
Option Jumpers e I Hg‘jﬁf
FiKx 16 Conl i
10ons SRAaM |~ = . Dﬁp‘?ﬂaﬁ“ ?
ZSx 16 G:] PROGRAM
nsSRAM |~ x_ XILINX Push Button
B-color - XC35200 Caonfiquralion
NGA Port Spartan-3 Mada Salect
7 FPGA Jumpars
[6) RS-232 Port R5-232
Saral Port ™7 Drbvar ALy
@ N Cacillabor Socked
P52 Por B —— - 50 MHZ
COscillator
38} 4 Character
=5 | LELY
Seamen o 4 Push But nﬁ
@:'i Slicks Swilchis |-
- BLEDs @
vooo
Power On {28) 13V 25¢ 129
LED Requlator Requlator Rafulator

2 VDG, 28 SUpply

Tk AC Wall Adapter
100-2407 AC Input | =

INF3430



Spartan-3 labkort
SRAM
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Spartan-3 labkort
Sjusegmenter
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Styring av sjusegmentene

_.,
CGED
«
CGED
(on
o

Q_I

Disp3 Disp2 Disp1 Disp0
~ )]
a —n_ (] (] D L]
; IR
b (] (] (] L]
o —j—
b3
VCC
AN
o ‘Il 3| | | |
. ¢ D AN2 | | |
) .
g ANi(i=0,1,2,3) AN1 | | |
o Dec —|4—~ ANO T ] |
Dec

{ Disp3 X Disp0 X Displ X Disp2 X Disp3 X Disp0 )

INF3430



Spartan-3 labkort
Push buttons, Switches, LEDs
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Spartan-3 labkort
VGA port
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Spartan-3 labkort
PS2 port (tastatur/mus)
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Spartan-3 labkort
RS-232 port (serie port)
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Spartan-3 labkort
50MHz klokke
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Spartan-3 labkort.
Ekstra klokke
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Spartan-3 labkort.
Konfigurasjonsmode jumpere
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Spartan-3 labkort.
Platform Flash minne
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Spartan-3 labkort.
JTAG programming/debug ports
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Spartan-3 labkort.
Power supplies (5V og 3.3V)
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Spartan-3 labkort
Power supplies (2.5V og 1.2V)
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Spartan-3 labkort.
Expansion connectors
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Spartan3-Arkitektur

DCM I0B

/
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Spartan3-Arkitektur

Input/Output-block
— Opptil 24 1/0O standarder
— 7 high performance differensial

CLB-Configurable Logic Blocks
— SRAM basert LUT (Look-up table)
Block RAM

— Dual-port 18kbit i hver

Hardware multipliers
— Beregner produkt av to 18bits inputs
— Viktig for DSP anvendelser

DCM-Digital clock manager
— Faseforskyvning, klokkemultiplikasjon/divisjon
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Spartan-3 |/O-block
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Spartan-3 1/O banker

Bank 0 Bank 1 One of eight
I/0 Banks

Veeco

% RRer (1%)
VERN
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Bank 5 Bank 4

Bank 7
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Bank &
Bank 2

WD Ol

e Samme I/O standard innenfor samme bank

 Viktig & veere obs pa bank-grenser ved blanding av 1/0
standarder

INF3430



Spartan-3 Pinneplassering ft256

Top View
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Spartan-3 CLB
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Spartan-3 CLB
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Spartan-3 Block RAM

Write Read(3)
(4)Read Write
i Spartan-3 @
S Dual Port nq‘:'j
Block RAM
Write Write
Read | ] l Read
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Spartan-3 Block RAM

e Anvendelser

— FIFO First In-First Out buffere
« Viktig i datakommunikasjon for a lage kaer

— Tilpasning av forskjellige bussbredder
— Tilpasning av forskjellige klokkedomener

— Kan brukes som programminne for innebygde prosessorer (jfr.
Microblaze)

— Mellomlager mot eksternt lager (SDRAM)
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Spartan-3 Block RAM

Table 10: Port Aspect Ratios for Port A or B

No. of Block RAM
DI/DO Bus Width DIP/DOP Total Data Path ADDR Bus Addressable Capacity
(w - p bits) Bus Width (p bits) Width (w bits) Width (r bits) Locations (n) (bits)
1 0 1 14 16,284 16,384
2 0 2 13 8,192 16,384
4 0 4 12 4,096 16,384
8 1 9 11 2,048 18,432
16 2 18 10 1,024 18,432
32 4 36 9 512 18,432
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Spartan-3 Block RAM

Table 8: Number of RAM Blocks by Device

Total Number
Total Number Addressable of

Device of RAM Blocks | Locations (bits) | Columns

XC3S50

XC35400 16 294,912 2
XC351000 24 442,368 2
XC351500 32 589,824 2
XC352000 40 737,280 2
XC354000 96 1,769,472 4
XC3S85000 104 1,916,928 4
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Spartan-3 Block RAM
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Spartan-3 Multiplikatorer
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Spartan-3 DCM
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Figure 13: DCM Functional Blocks and Associated Signals
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Spartan-3 DCM
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Figure 14: Simplified Functional Diagram of DLL
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