vad kan man géra med NEXYS3

Bussar och I/O

samt

Prog + spanningsmatning

mha USB

Adept USB2
Corfig & data

Cdlular RAM
16MByte

Paralld PCM
Honvolatile

Mermony
16MByte

SPI PCM (x4}
Honvolatile

Memony
16MByte

* 1041 0
Ethemnet PHY

* #-bit VGA

Nexys3

23

27 XILINX®
Spartan-6

XC65LX16
CSG324C

4 _ USB HID Host
Mouze/Keyboard

e 2, USB-UART

l—— Clock 100MHz

22 Basic 170
LEDs, Bins, Swts

4 High-Speed

Exparsion

32 PmodPort
Expansion

*

Expansions-

kort 4
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Buttons

BTNU

Slide
Switches

Basic I/O

| — L

D9

Al
ca

B8

-

———0
Slr—e—w— T10

S —o—— T9

SV r—o—a— 4/

SWW3Iro—ww— B

SWATaAMv—NB

o
SWET—o—awm— IR

SYVB —o—am— WE

SWT r—o—am— T5

ulE Lon 4
V16 Lo
u1g 02 LEDs
R
Mi1 Dt tl
I
P11 _@g__¢%m_
711 0w
aw
N16 ‘ann
MN15 —w—
P18 | AN2
P17 w1
i o O |
T 4 }
L s
] [ o
T cH Display
U8 —werg
W14 —wesg
N4
(14w
W13 —wepm

~ Spartans

## 7 segment

Net
Net
Net
Net
Net
Net
Net
Net

Net
Net
Net
Net

"seg<0>"
"seg<l>"
"seg<2>"
"seg<3>"
"seg<4>"
"seg<5>"
"seg<6>"
"seg<7>"

"an<0>"
"an<l>"
"an<2>"
"an<3>"

display

LOC = T17 | IOSTANDARD = LVCMOS33;
LOC = T18 | IOSTANDARD = LVCMOS33;
LOC = Ul17 | IOSTANDARD = LVCMOS33;
LOC = Ul8 | IOSTANDARD = LVCMOS33;
LOC = M14 | IOSTANDARD = LVCMOS33;
LOC = N14 | IOSTANDARD = LVCMOS33;
LOC = L14 | IOSTANDARD = LVCMOS33;
LOC = M13 | IOSTANDARD = LVCMOS33;
Loc N16 | IOSTANDARD = LVCMOS33;
Loc N15 | IOSTANDARD = LVCMOS33;
Loc P18 | IOSTANDARD = LVCMOS33;
LOC = P17 | IOSTANDARD = LVCMOS33;

M aS te r . u Cf(User Constraints File)

T VHDL-koden

seg <=

an <=

”10110000”
”1110";

’

#Bank =
#Bank =
#Bank =
#Bank =
#Bank =
#Bank =
#Bank =
#Bank =

#Bank = 1
#Bank = 1,
#Bank = 1
#Bank = 1

, pin
; pin
, pin
; pin
, pin
; pin
, pin
; pin

pin
pin
pin
pin

name =
name =
name =
name =
name =
name =
name =
name =

name =
name =
name =
name =

I0 L51P M1DQ12,
IO_L5IN_M1DQ13,
10 L52P M1DQ14,
IO_L52N_M1DQ15,
I0_L53P, Sch name =
I0_L53N_VREF, Sch
I0_L61P, Sch name =
IO_L61IN, Sch name =
I0_L50N_M1UDQSN, Sch
10 L50P M1UDQS,
I0_L49N_M1DQ11,
10 L49P M1DQ10,

siffran 3
langst till vanster

name

Sch name =
Sch name =
Sch name =

= CA
= CB
= CC
= CD

= ANO
AN1
AN2
AN3
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I manualen finns siffror
for 640*480-bild

VGA port

Pin1Red Pin% GND
Pin2 Grn  Pinf Red GND

O Pin3 Blus  Pin7: Gm GND
Pin13 HS  Pin& Bl GND
Pin 14 WS Pin 10 Sync GMD

Komplexitet:
* Tvaraknare +
lite avkodning

2KGQ
—— uy BEDD D/A-omvandlare
|, w7 REDL KD /
RED2 5100

— N7

— Pg
s k VGA-motor VGA F—— Th GRML TR
. I —— Ve
Controller
* Avancerad GPU — 2 Anslut till
som kan ' U VGA-kontakt
— g HSYNC Tene
programmeras | rERT
Spartan 6 HD-DB15
RGB L0 - OO0
HSYNC || 1
VSYNC  —

LCD 480%*272

Resistive touchscreen
Gransnitt: se datablad!
Styrs pa ung. samma satt
som en bildskarm, dvs med
synksignaler
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PC-Tangentbord

Ansluts via USB
* Kommunicerar med PS/2
Tangentkombinationer
kan anvandas
Avkodas med tillstandsmaskin

PC-Tangentbord

ESC F1|[F2 |[ F3 || F4 F5 |[ F6 |[ F7 | F8 Fo |[F10][F11 ][ F12 1
76 05 || 06 || 04 || oC 03 || 0B || 83 || 0A 01 || 09 || 78 || 07 E0 75
~ 1 2@ 3# |48 |[5%]| 62| 7&]|[ 8% ][ 9C]|[ 0) ][ -_|[=+|(BackSpace —
OE || 16 || 1E || 26 || 25 || 2E || 36 || 3D || 3E || 46 || 45 || 4E || 55 ||« 66 E0 74

TAB w E Y u o P \| —
oD 1D || 24 || 2D || 2Cc || 35 || 3C 44 || 4D || 54 || 5B 5D E0 6B

N l

58 1C || 1B || 23 || 2B 3 || 3B || 42 c || 52 || « 5A £072
Shift z X c v B M ,<|[>.][72 o Shift
12 1Z || 22 || 21 || 2Aa || 32 || 31 || 3A || 41 || 49 || 4A 59

EI S PR

PS/2 Keyboard Scan Codes

~

Idle

: — k A= 1C (make)

FUTHUHUH U men 20 make
Idle 3 = FO,

£ [san0]1/2(3[45(6]7|Psw S A 3 FOLLC (breal
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Pmod

WCC GND 8 =ignals

JD1:
JozZ

Jo3

BankZ  —— Pin6\¥ « T 1 {P|n1
o S CICCIE
m [
8
Bankd <= > Pmod Connectors - front
i view as loaded on PCE
PmodB
Pmod Pinouts
ek 4 JA T2 JBT: K2 JE1 HE
L JA2: W12 JBZ K1 JC2: L7
JAZ N0 JB3 L4 JC3 KB
PmodC Jeai P11 JB4 L3 Jea 63

5 JAT M0 JBT 43 JCT 1
Bankl” JAg: N9 JBE J1 JCAE T
JAg: U1 JBS K3 JCo g

JAD:

Spartan 6 L~

PmodD W11 JBE10: KS JCI0:F2

JD4
JO7
JO8

Jo9:

JDio:

G
F10
F11

E11

D12
c12
Fi12
LE12

10
o
Nagra Pmods
///> HEX%angentbord‘\\\ BT2
* 16 tangenter, O-F ¢ Blatandsmodul
* Saknar inbyggd kontroller, ¢ UART-kommunikation
behover “scannas”
drivrutin finns
11
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Nagra Pmods

*  Monokrom
» Text / grafik 128*32

* Controller

k SPI

OLED\

*  Two axis joystick
* Controller

/ \.sm

12

Nagra Pmods

N

* Monohdgtalare (Piezo)
* Bit banging

* Stereo”hogtalare”
e IS (seriellt)

J

13
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Tva satt att koppla in 1/O-kretsar

A

10_cs

mem_cs Avk.

read
write

T
ks

Memory-mapped 1/0
* P& den yttre databussen

* 1/0-registren som minnesceller
* Vanliga instruktioner (LDA,STA)
* Adressavkodning maste fixas mm

1/0-mapped 1/0 \
* Direkt pa interna databussen

* 1/0O-registren som interna register

* Speciella instruktioner,

* Som kan vénta pa att nagonting hant
(fordelen med mikroprog. dator) )

14

Exempel pa enheter:
CPU
Minne

I/0 med DMA

Parallella och seriella bussar

I/O - parallellport, UART, ...

Buss = gemensamma ledningar
for kommunikation mellan enheter.
Endast en éverféring at gangen.
Sandare/Mottagare = som det |3ter

Master/Slave = Master kan starta
en Overforing

Arbitrering = skiljedom,
behovs for flera masters

On chip -> multiplexer
Off chip -> tristate

Dum <-> Smart

Seriell <-> parallell

15
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Nagra varianter

Multimaster-buss,
dubbelriktad databuss, tristate,
endast ett “samtal” &t gdngen
(Jfr OR-datorn, mprog styr trafiken p& bussen)

Trafik-
polis

Korskoppling, crossbar
enkelriktade databussar

Punkt till punkt

] I

16

Kommunikation R S 2 3 2

mellan

datorer U ART

Universal Asynchronuous Receiver/Transmitter

tx rx
cpU1 “ cPu2
T & [ LLLLIIIT]

[ UART UART
CTRL CTRL

clk1 L ck2

gnd

» Seriell
* Punkt till punkt
 Problem 1: UART1 och UART2 har inte samma klocka
=> synkronisering nédvandig
e Problem 2: hur vet CPU2 att ett tecken kommit in?
hur vet CPU1 att ett tecken har sants?
=> handskakning nédvandig

20



UART Var klocka = 100 MHz

10 0 0 001|012
start data stopp

Synkronisering: UART <-> UART
bithastighet: 115200 bit/s
1 bit = 868 CK, 1 tecken = 8680 CK, da CLK=100MHz
bada sidor har en raknare, som raknare 16 ggr / bit
S : skifta ut var 16:e CK
M: védnta pa startbit, starta raknare,
skifta in mitt i bitarna

Handskakning: UART <-> CPU
flaggor (=bitar i kontrollregister)
rxfull = tecken har kommitin!  1: nar tecknet kommit in
0: nar CPU:n last tecknet
txempty = tecken har sants! 1: nar tecknet sants
0: nar CPU:n skrivit tecken

21
[“C = Inter-inte grated-circuit
e Seriell buss
¢ Philips
¢ Konsumentelektronik
¢ Kommunikation inom ett kretskort
e 2 tradar, ganska lag hastighet, billigt
* Finns i PC: las av CPU temp, flaktvarvtal, minnestyp, ...
e Upp till 127 enheter
+V
10 kohm @ ﬁ Serial data = SDA
l T T T Serial clock = SCL
M;:\t/zr/ Master Slave
22
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I2C - Inter-Integrated-Circuit

Figure 81. Typical Data Transmission

| Addr ME8 AddrLEE RW ACK Caia MEB Cata LSE ACK |
E=
BCL
| | 1 2 ] 9 1 2 7 ] o | |
STAAT SLARW Catn Byta sToe
master slave slave
slave address slave address slave address
12¢ S 12C 12C
CTRL . CTRL CTRL
data register data register data register

—7

+

10 kohm
SDA

scL
23
I°S Inter-IC Sound .
* Seriell buss
« Philips
» Stereo, multiplexad hoger/vanster-kanal
* Tvdkomplementskodat data med oberoende ordlangd
* TexCD-ljud44.1 kHzx 16 x 2 => 1.4112 MHz SCK
SCK
WS )
sSD %MSB* & T%
WORD n-1 ‘ WORD n ‘ WORD n+1
RIGHT CHANNEL LEFT CHANNEL RIGHT CHANNEL
24
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SPI

Serial Peripheral
Interface — SPI

The Serial Peripheral Interface (SPI) allows high-speed synchronous data transfer
between the ATmegald and peripheral devices or between several AVR devices. The
ATmegal6 SPI incudes the following features:
Full-duplex, Three-wire Synchronous Data Transfer
Master or Slave Operation

LSB First or MSB First Data Transfer

Seven Programmable Bit Rates

End of Transmission Interrupt Flag

Write Collision Flag Protection

‘Wake-up from ldle Mode

Double Speed (CK/2) Master SPI Mode

f .= 8/4 MHz

Figure 66. SP| Master-slave Interconnection
MsE MASTER LSE MSE SLAVE LsB

LWMIS0  MISO
’—{ 8 BIT SHIFT REGISTER H 8 BIT SHIFT REGISTER }4-‘
1

:
]
MOSI_ MoSt] > ) A

= )

SHIFT
SPI wl w1 SCK SCKE ENABLE
CLOGK GENERATOR [—##T— 55
> :
: :
25
Ethernet PHY ?
Inne i FPGA:n 100 Mbit/s
seriellt
Ethernet Ethernet
MAC
D imame s

H
i

T2 —— TXD2 T
. T ——— T¥D3 Link/Status
Media Access Control ” e INTAITXERITADA LEDs (2)
-+ THEN
"bygger paket av nibbles” 15 THCLK
Pl - RxDO
Nibble = halv byte, dvs 4 bitar . ~—mot Bty e
M3 - RxD3
M1 e RAXERFRNDL
Ll e ROV
4 e ANCLK

26
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1)

Original signal
data data+
Klocka = >3 data-

+5

— e L —

>

USB = Universal Serial Bus

Original signal

-

Klocka

USB har bara dataledning

2)
Full Speed — upp till 12 Mbit/s
| Hi-Speed — upp till 480 Mbit/s
;%\_Jjﬁl—L Superspeed - upp till 5Gbit/s
| Driginal signal 0: upp
l 1: ner
JHHEH 3
Manchester code
Kommunikationen ar paketbaserad

1'j | Exempel:

O T Driginal signal 0: behdll | Sync DeI\I/Dice | Data | CRC |

e 1: &ndra o

) L_Jl_ bitstuffing Det finns manga sorters paket!

RZI coding
27
e 1host
host Root hub e upp till 127 devices
¢ Host kontrollerar all trafik
* Inga avbrott
* Each device sees all traffic from host
* Adevice does not see traffic
from other devices
hub ) e Adriver does not know topology
minne of the network
device
kamera
device
28
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Enkel(?), parallell, asynkron buss

Wishbone: Open-Source-buss for FPGA, ASIC
on-chip bus, dubbla databussar

= s/ N/
stb | ! 1 ! ! i
we we - /I: E E\ l I
dat_o ; ] :
M - S dat_o(32) :'X ¥ X
dat_i R
ack dat_i (32) X J:)L
ack | /_'\ ; /—¥
Bus request  cyc _E/ : E\ i/ ; E\
39
cye arbiter
; Ay
4['3?;
2
0 =0
' adr

D,

— adr([31:0], dat o[31:0], stb, cyc, we, ..
«—— dat_1[31:0], ack, ..

40
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HEX-tangentbord
Scannas

VGA-monitor
Synksignaler
PC-tangentbord

Sammanfattning

In-enheter Ut-enheter

PS/2

LCD med touch
Synksignaler

OLED-display
SPI

Blétandsrﬁodul
Joystick UART
SPI :

Monohogtalare Stereo”hogtalare”

Bit banging 12S
45
Grupp bildad Kravspec Designskiss
Klar fredag 1600 Vad ska ni bygga? Hur ska ni bygga den?
6 7 8 9 10 11
| PIPE-LAB UART-LAB | VGA-LAB ] |
! \ ! l ! vecka
Fo: idag Graﬁk vunu
+proj VHDL2
VHDL3+
UART-lab
46

2020-02-05

14



