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What is Bluetooth?

Bluetooth is a wireless technology standard for exchanging data
over short distances from fixed and mobile devices and for
building personal area networks.
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Who uses Bluetooth?

Ericsson
Intel
Lenovo
Microsoft
Motorola
Nokia
Toshiba
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Who uses Bluetooth?

Bluetooth Product Directory

Audio and Visual (27866) Medical (721)

Automotive (2090) Phone (2387)

Gaming (1046) Mobile Phone Accessory (12105)
Handheld (1907} Office Equipment (360)

Headset (3722) Personal Computer (2603)
Home Environment (5323) Unique Products (5129)

Input Devices (3487) All Products (50920)
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Specification
of the Bluetooth System

"/

€3 Bluetooth™
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13.2.2 Pseudo-random noise sequence generation

To generate the pseudo-random noise sequence we use the primitive polyno-
mial XDy = 1+D+D*+D4+ D5 The LFSR and its starting state are shown in
Figure 13.3 on page 146. The PN sequence generated (including the extra ter-
minating zero) becomes (hexadecimal notation) 83848096EECCE4FC. The
LFSR output starts with the left-most bit of this PN sequence. This comesponds
to (D) of the previous section. Thus, using the reciprocal xIY) as overlay
gives the 64 bit sequence

P = 3F2A33DDE9B121C1, EQ 13

1. x{D} mod DY) denctes the rest when (D) is divided by D).

Bhaetoodh Addrescing 12 February 2001 1£5
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BLUETOOTH SPECIFICATION Version 1.1 page 146 of 1084
Baseband Specificabon B E-lllEtﬂlﬂthw

where the lefi-most bit is gireré are two initial zeros in the binary repre-
sentation of the hexadecimal digit 3), and p,; = 1 is the right-most bit_

]

Figure 132 LFSR and the slaring sfale to generafe p'(IF)

o= —=i
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clk
reset Bluetooth PN Out
Bluetooth
PN Code
Generator
read

Bluetooth FIFO Out[6..0]

readdata[15..0]

write

writedata[15..0]

Bluetooth PN Code Generator Block Diagram
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Bluetooth Code Generator Peripheral
Features

6 bit Fibonacci Linear Feedback Shift Register

Fixed 6 bit Register Contents for Pseudorandom (PN) Sequence
Single Channel Serial Bluetooth Code Output

Global Output Enable for Bluetooth Code Channel

Local Output Enable for Bluetooth Code Channel

Global Enable for Bluetooth Code Channel

Local Enable for Bluetooth Code Channel
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Bluetooth Code Generator Peripheral

Features
5 bit Address and 16 bit Microprocessor Interface

— 4 bit Control and Status Register
» Local Enable
» Local Output Enable

— 5 bit Bluetooth PN Readback

— Global Enable

— Global Output Enable

N\
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Bluetooth Code Generator Peripheral
Features

e 7 bit Output for FIFO Interface

— 6 bit PN Sequence 0O Registers
— 1 bit Gold Code Output
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Product Implementation

Mobile DDR SDRAM Peripheral

User LED PIO Peripheral

On Chip Memory

Bluetooth PN Code Peripheral

_ Avalon Switch
Nios Il Processor )
Fabric

Push Button PIO Peripheral

Custom Peripheral #1

Custom Peripheral #2

10/100 Interface Peripheral

INRRARAN

Example Bluetooth PN Code Peripheral System
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N
5 GTKWave - Chiphone\octave\aurelitdesignsivhdl\bluetooth\bluetooth_top_th.ved E‘@@
File Edit Search Time Markers “iew Help |
D lnaded successfully. 2 T Page | Fatch - Disc -~ Shif _ Maxiraum Time
[37] facilities found. || —| | 4| ]| 4] From:{0 sec 5us
[FO072] regions faund. P E Y Y S To: ’5%7 Cur;egntn'sl'lme
Signals Waves
Time 1 s == W TS a3 122, j
reset ={| |[]
clie = AR R
address[#:0]=!| |[mo LTI T o
write =" || |
writedata[15:0] =] | [sue [T Feaee
read ={| || | |
readdata[15:0] = || fme [T T A T T T IO T T T T TTT T Booca
bluetooth_fifo_out_O[5:0]=| |[= [ T T O T O T T T T T T T T T T T
bluetooth_out =] : g S S s |
uut.csr_0[3:0]= | [
uut.c0.enable_output = | |
uut.e0.output_enable =" |||
uut.c0.s_enable ={| || |
uut.cO.s_reset =( N

[

| [

]

—— Sl 1] 1] e I

Bluetooth PN

—mml — N 1} W =

—

Code Peripheral
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Altera FPGAs

Altera BeMicro Development Kit
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Product Implementation

Armow BeMicro SDK ‘

104100
Ethusamst

o User LEDS

e e > zose |
MAX I
US|
: Blaster .
n
Cyclone IV FPGA ‘—.‘E.'h}e oo
fm
) Micro-S0 Card
50 MHz Socket
Te'rpemure Il.-'-:ﬂﬁelhibl:ﬂ Eluh:raa.
SORAM

Proprietary Confidential
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Altera FPGAs

W HPS Ethemet
B FPGA USB 2.0 OTG 10/100/1000 Line Mic Line
B System Port Port 24-bit DAC In In Out
JTAG USB Blaster i USB-UART |
Header Port Port

USB-UART Controfler:
12V DC Power Supply
Connector

Altera USB Blaster |l
Controller Chip

Power ON/OFF Switch

USB OTG Controller
(ULP1)

TSE PHY

LTC Connactor

HPS DDR2 1GB

CLKSEL Jumper
128x64 Dots LCD

G-Sensor

LCD Backlight Jumper

stem HPS UserKeys HPS User FPGA User
Resat Keys LEDs LEDs

Figure 2-1 Development Board (top view)

Altera SoCKIT Development Kit

3/17/2014 Proprietary Confidential

Bottom Side Components:

*QSPI Flash 128MB

*Micro SD Card Socket

'FPGA Configuration Mode Switch

JTAG Switch

Altera 28-nm Cyclone V FPGA
with ARM Cortex-A2

BOOTSEL Jumper

- Temperature

Clock Circuit for
FPGA and HPS
IR Rec=iver

HSMC \

16
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Implementation

USB Micro-B Leiies

e Cyclone@V

‘t‘SKG'vR.
SoC

SDRAM x32 1024 MB

- FPGA HPS

3/17/2014

DDR3

: ;EDT Y ¥ ¥
E{ ﬂsnd;ﬂsmm xﬂﬂ ﬂ ﬂ
TTTITIT

Altera SoCKIT Development Kit
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5CSXFC6DEF31 G, TSE U Emernet

g % — g USE 20 0TG

DRAM x32 1024 MB
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Altera FPGAs
,O'

........
Ly 210 llll |”“”\)

“0)

Altera Arria V GX Development Kit
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N
<o =n LCD oy <o =n
? Port A Port B
Mini-uss | | MVRAX KT A | 4.4 A A.|=4.4
20 USB Blaster™ Il 2| = 'é © @ gl = E [
& USB Interface 1 51 213 o *1 51 818
[&] d > > < d <
Yy v Y Y Y L\ Y
JTAG Chain PO S 1152MB
—_—
< ®| x72DDR3
x18USB interface -—2 07[%;1!?4 30I oA ] < W-\RD P DDR3
- OR x64 soft
SMAs | _ xcvRxt - TX/RX =
6G ¥ 22 ) il x8 XCVR Chip 10 Chip l ?
o Arna?zVv cotits o s AmaiV | .
- > 30 LVDS Chip to Chip -1 i
PHY 5AGXB3H4F40 - - e 5AGXB3H4F40 - Switches
FPGA PP Buttons Bullseye | _ xcvRx FP.GA x16
SFP+  |gXCVRX! o Device A T Switches 6G - > Device B > LED
16 SMAs | _ xcvRxl
o= LED 10G - Ll
A A i A i
@« [+ 4 =
: 1€
Y v YV v ¢ "y
Oscillators PCI > _ Oscillators
50M. 100M, EXPRESS | ([MAXII|| 1-Gb SO0M, 100M, FMC
programmable x8 Edge CPLD FLASH programmable
Altera Arria V Development Kit
Proprietary Confidential
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