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Experiment No-1

1.1 Objectives To Study the architecture of SOC Broadc@8B85 applicatiorboard of
Raspberry Pi.

1.2 Hardware requirement Raspberry Pi board (Broadcom BCM 283&odel B.
1.3 Introduction:

Ultra-low-cost creditcardsizedsingleboard Linux computerRaspberry Pideveloped by
Raspberry foundatio(UK), is a small, powerful and lightweight ARM (Broadcom 2835)
baseddevelopment board or@mputer whichs able to perform operations similaradC.

The powerful graphics capabilities and HDMdeo output make it ideal for multimedia
applications suclas media centres and narrowcasting solutigvigh access to the internet,
through Ethernet or Wi (with a USB dongle), and a high definition output, the Raspberry
Pi is an incredibly versatile piece of computing Kihe Raspberry Pi is based on a Bloam
BCM2835 chipthat is based on ARMv6t does not feature a builh hard disk or soligtate
drive, instead relying on &D cardfor booting and londerm storage.

This singleboard computer is inexpensive yet comes packed with ethernet, USB, a high
powered graphics engine, digital 1/0O ports and enough CPU power to accomplish your
projects.[1.2]

The Foundation provides Debian and Arch Linux ARMtributionsfor download. Tod are
available forPythonas the main programming language.[1.1]

TheRaspberry Pi Model Bfigure 1.1)featureq4]:

1 The Broadcom BCM2835 ARM1lu¢ed inmostsmafp hones) 700Mhz 6
Chipdb Processor (Similar performance to

1 Integrated Videocore 4 Graphics Processing Unit (GPU) capable of playing Full

1080p High Definition BlueRay Quality Video (Roughly equivalent graphical

processig power of an Xbox 1).

512Mb SDRAM

The free, versatile, and highly developer friendly Debian GNU/Linux Operating

System

2 x USB Ports

HDMI Video Output

RCA Video Output

3.5mm Audio Output Jack

10/100Mb Ethernet Port for Internet Access

5V Micro USB Powelnput Jack

SD, MMC, SDIO Flash Memory Card Slot
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http://uk.rs-online.com/web/p/secure-digital-cards/7961693/
http://thepihut.com/products/raspberry-pi-type-b-single-board-computer

T 26-pin 2.54mm Header Expansion Slot (Which allow for peripherals and expansion
boards)

GPIO HEADERS RCA VIDEO OUT
e AUDIO OUT
DSI DISPLAY
CONNECTOR
SD CARD SLOT

(BACK OF BOARD)

MICRO USB POWER BROADCOM CSI CONNECTOR
(5V 1A DC) BCM2835 CAMERA
ARM11 700MHZ
ETHERNET OUT
HDMI OUT ONLY ON 256M8 MODELS

Figure 1.1: Ragberry pi (top view)
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Figure 1.2: Scratch view of raspberry pi




Table 1.1: Hardware Specification & Discription:

Mark

A

Name

The Processor

The Secure
Digital Card slot

The USB port

Ethernet port

HDMI connector

Status LEDs

Analog Audio out

Composite videc
out

Memory
(SDRAM)
Supportable
Operating
Systems

Discription

This chip is a 32 bit, 700 MHz System on Chip, wh
is built on the ARM11 architecture(ARMv
instruction set).

SoGBroadcom BCM2835

SD/MMC / SDIO card slot (3.3V card powe
support only)

Model B has 2 Nos. USB 2.0 ports. Model A ha
only one current limited USB port.

Model B has standard RJ45 connector and Modt
does not.

The HDMI port providesdigital video and audic
output hence TV can be connectéd. different video
resolutions are supported.

ACT Green Light when the SD card i
accessed (marked OK ¢
earlier boards).

PWR Red Hooked upto 3.3V power

FDX Green ON if network adapter i
full duplex.

LNX Green Network activity light.

100 Yellow On if the network
connection is 100Mbps

This is a standard 3.5mm mini analog au
jack,intented to drive high impedence load(li
amplified speakers).

This is a standard RGAype jack that provides NTS
or PAL video signals.

512 MB in Model B and 256 MB in Model A
Arch Linux ARM, Debian

GNUY/Linux, Gentog FedoraFreeBSD NetBSD Plan
9, Raspbian OSRISC OS Slackware Linux




1.4 BLOCK DIAGRAM:

BCM2835 Block Diagram
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Figure 1.3. Block diagram of Broadcom SO
1.4.1 DETAILED DESCRIPTION OF COMPONENTS:

1) System Timer: The System Timer peripheral provides fourt82timer channels and
a single 64bit free running counter. Each channel has an output compare register,
which is compared against the 32 least significant bits of the free running counter
values.

2) The Processor At the heart of the Raspberry Pi is the same procegsowould
have found in the iPhone 3G and the Kindle 2, so you can think of the capabilities of
the Raspberry Pi as comparable to those powerful little devices. This chip is a 32 bit,
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700 MHz System on a Chip, which is built on the ARM11 architecture. ARM chips
come in a variety of architectures with differeatresconfigured to provide different
capabilities at different price points. The Model B has 512MB of RAM and the
Model A has256 MB. (The first batch of Model Bs had only 256MB of RAM.)

3) Interrupt controller: The interrupt controller can be programmed to interrupt the
processor when any of the status bits are set. The GPIO peripheral has three dedicatec
interrupt lines. Each @GP bank can generate an independent interrupt. The third line
generates a single interrupt whenever any bit is set.

4) General Purpose Input/Output (GPIO): 3.3 volt logic via 26 pin headeNQT 5
volt or short tolerant) Pins can be configured toirqaut/output. General Purpose
Input/Output (GPIO) is a generic pin on a chip whose behavior can be controlled by
the user at run time. True GPIO (General Purpose Input Output) pins that you can use
to turn LEDs on and off etc. 12C interface pins that aljmw to connect hardware
modules with just two control pins. SPI interface with SPI devices, a similar concept
to 12C but uses a different standard.

5) PCM / 12S Audio: The PCM audio interface is an APB peripheral providing input
and output of telephony drigh quality serial audio streams. It supports many classic
PCM formats including 12S. The PCM audio interface has 4 interface signals;
PCM_CLK - bit clock. PCM_FS- frame sync signal. PCM_DIN serial data input.
PCM_DOUT- serial data output. PCM is argé format with a single bit data_in and
out.

6) DMA Controller: The BCM2835 DMA Controller provides a total of 16 DMA
channels. Each channel operates independently from the others and is internally
arbitrated onto one of the 3 system busses

7) UART: The BCMAB35 device has two UARTS. On mini UART and PL0O11 UART.
The PLO11 UART is a Universal Asynchronous Receiver/Transmitter. This is the
ARM UART (PL011) implementation. The UART performs set@bparallel
conversion on data characters received from an exteenigpheral device or modem,
and paralleto-serial conversion on data characters received from the Advanced
Peripheral Bus (APB).

8) Pulse Width Modulator: PWM controller incorporates the following features:

A Two i nde p e-steans, clocked a fixed freqbency.

A Btieams configured individually to output eitt®VM or a seriatied version of
a 32-bit word.

A PWM outputs have variable input and o

A S ea modd donfigured to load data to and/or read ttata a FIFO storage
block, thatcan store up to eight 33t words.

A Both modes clocked by clk_pwm which i
clock manager.

9) CPU
T ARM 1176JZFS (armv6k) 700MHz
1 RISC Architecture and low power draw

)

ut



1 Not compatiblewith traditional PC software
10) MEMORY

1 RAM:- 512MB (Model B rev.2), 256 MB (Model A, Model B rev.1)

1 SD Card:- At least 4GBSD card is neede@nd it should be a Class 4 card. Class
4 cards are capable of transferring at least 4MB/sec. Some of the easipreR'y
Pi boards had problems with Class 6 or higher cards, which are capable of faster
speeds but are less stalflme can also use micro SD card using adageithere
is no hard drive on the Pi; everything is stored on an SD @apdotective cases
needed athe solder joints on the SD socket may fail if the SD card is accidentally
bent.

11) Two USB 2.0 ports in RPi:Dual USB sockets on RPi model B, single on model A.lt
can be expandable via regular or powered hubs. On the Model B there are twbQJSB
ports, but only one on the Model A. Some of the early Raspberry Pi boards were limited
in the amount of current that they could provide. Some USB devices can draw up 500mA.
The original Pi board supported 100mA or so, but the newer revisions areheftdl
USB 2.0 spec.

12) Ethernet port: The model B has a standard RJ45 Ethernet port. The Model A does not,
but can be connected to a wired network by a USB Ethernet adapter (the port on the
Model B is actually an onboard USB to Ethernet adapter). Wikinectivity via a USB
dongle is another option.

13) HDMI connector: The HDMI port provides digital video and audio output.different
video resolutions are supported, and the HDMI signal can be converted to DVI (used by
many monitors), composite (analog @a signal usually carried over a yellow RCA
connector), or SCART (a European standard for connecting-aigiial equipment) with
external adapters.

14) Video:
0 HDMI or (digital) DVI via cheap adaptor/cable
0 Composite NTSC/PAL via RCA
0 Wide range ofesolutions
0 NO VGA without an adebn, nontrivial converter (Adafruit)

15) Audio:
0 Via HDMI or from stereo jack
0 Output only
0 Support Maturity appears to be lagging

16) Networking
0 10/100mbps via RJ45 on model B
0 Wireless via USB addn supported

17) Power. There is no poweswitch on the PiMicro-USB connector is used to supply
power (thisi s n 6t an addi s only foapowetyMidso-USB was seledatet! 6
becauseheap USB power supplies are easfjrid.

0 Primary power via microUSB plug: BAmp cell charger works well, bub use dJSB
hard drive, 2 Amp power is needed.




0 Model A about a quarter amp less
0 PC USB port doesot work

1.5 Result The Broadcom SOC board (2835) i.e. Raspberry pi block diagram and its
features has been studiaad board found working.

1.6 Conclusion:- Target board of such types can be used in low cost system designs using
very less amount of components and can bel dse manyuser defined applications or
customizations

1.7 Remarks:- The stiff cablesnicrocontroller on all sides make it hard to keep flat, and
some of the components like t® card slot can be mechanically damaged even through
normal useThe Picontains six layers of conductive traces connecting various components,
unlike a lot of simple microcontroller PCBs that just have tracethenop and the bottom.
There are four layers of thin traces sandwichebéatween the top and bottom; if the board
gets flexed too much you can brestmme of those traces in a manner that is impossible to
debug

1.8 References:

1.1. http://en.wikipedia.org/wiki/Raspberry_Pi
1.2 https://www.eventbrite.com/e/introductido-raspberrypi-novembeitickets8830824233
13. Getting Started with Raspberry Pi by O

1.4 http://www.raspberrypi.org/
1.6 http://elinux.org/RaspberryPiBoard/
1.7 http://thepihut.com/pages/thraspberrypi

1.8 Datasheet BCM2835
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Experiment No -2

2.1 Objectives. To demonstrae the OS (Debian) for RPi in a SD cardpreparation
configuration of RaspberryPi during first booting and us# remote SSH like putty.

2.2.1 Software RequirementDebian/Linux image file. Win32 Disknager.

2.2.2 Hardware requirement Raspberry Pboard (Broadcom BCM 2835Model B. SD
card at least 4GBVionitor, USB Keyboard and USB mouse.

2.3 Prerequisites:

1. Operating System:
Raspberry pi can support many operating systems as listed in experirBasichlly
Debian/Linux is usedmage file ofwhich (with name wheezyaspbian.zip) can be
download from the link given below:
http://www.raspberrypi.org/downloads

2. Win32 disk:
This softvare will beusedto burn/write the image file on the sd card.
Download it from the link given below.
http://sourceforge.net/projects/win32diskimager/

2.4 Preparing an RPi OS in a SD card:

Procedure:

Step I Extract the Image file.

Step 2: Insert SD Card into pc/laptop (system on which OS and win32disk is downloaded).
Make sure that SD card is empty and have atleast 4GB mgb}y.

Step 3: Open win32 disk. The Ul view of it is shownfigure-2.1.

Step 4: Browse the image file which hagendownloadedrom Raspberry pi website

Step5 Click on Awriteo.

Step 6 When writing is complete, remove the SD card and insert it into the raspberry pi.

Step7 Switch onthe powersupplyof raspberry piBlinking Status of green LED shows that
booting has started.

Step8: Blinking Status of red LED shows that Raspberrypi is working fine.

11



http://www.raspberrypi.org/downloads
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< Win32 Disk Imager
Image File Device

l v

Copy | [] MDS Hash:

i Progress

Version: 0.9 Cancel Read Write I

Figure-2.1 : Win32 disk imager user interface.
2.5 Configuration of Pi:

Procedure:
Stepl: Def ault |l ogin is 6pib6. Pusdebadl| tofi tRPi s
Step2: Enter into configuration mode by typiigr acsgpnf i g 6 a nkgur@22e s s e n|t

Step3: Enabl e SSH Server. I n Model BFigured3e S SH

Stepd: Press enter on Finish.

Steb: For desktop view, [22lInter the command 0s$

pig@raspberrypi: ~

File Edit Tabs Help

Raspberry Pi Software Configuration Tool (raspi-config)
Setup Options

1 Expand Filesystem Ensures that all of the SD card s

""" Pa:s Change pa rd for the default u

3 Enable Boot to Desktcp/Scratch Choose whether to boot into a des
4 Internationalisation Options Set up language and regional sett
5 Enable Camera Enable this Pi to work with the R
6 Add to Rastrack Add this Pi to the online Raspber
7 Overclock Configure overclocking for your P
8 Advanced Opticns Configure advanced settings

9 About raspi-config Information about this configurat

<Select> <Finish=

Figure 2.2 Raspberry pi configuration, Change password
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pig@raspberrypi: ~
File Edit Tabs Help

Raspberry Pi Software Configuration Tool (raspi-config)
Advanced Options

Al Overscan You may need to configure owversca
AZ Hostname Set the visible name for this Pi
A3 Memory Split Change the amount of memory made

SSH Enable/Disable remote command 1in

ﬁ5 SPI Enable/Disable automatic loading
AE Update Update this tool to the latest wve
<Select> <Back=>

Figure 2.3 Raspberry pi configuration, SSH setting
2.6 Static IP settings:
Procedure:
Stepl: Open LX terminal.
Step2:Ent er the command 6sudo nano /etc/ net wg

Step3:Intheendof81 i ne, replace the word 6dhcp6 wi
Step4: Enter the IP address ,netmask and gateway in nextHmere-2.4.

Step5: Pressctrli+xos ave the file, then press 0yo6 ang
Step6: For testing the static | P, enter t he

paragraph will show the IP address of connected network. Make sure that Ethernet cable is
connected.

Fle Edt Tabs Help
GNU nanc 2.2.6 File: /etc/network/interfaces

Wy Cut Text
aY UnCut Text

—
g ) 4:20PM
P D%

igure 2.4 Static ip setting

13




2.7 Remote accesef Raspberry Pi:

Putty is used to connect two systememotely using local Ethernet ports. By this way
raspberry pi can be used in headless mdtie. IP address of remote system is required in
this case (If theemote system is in password mode, password will be required). Putty is
specific to a particular operating system.

Prerequisites:

1. Putty: Download fromlink given below:
http://putty.en.softonic.com/

2. Xming: This software is used for the desktop view of the remote system. This
software can be download from the given link below:
http://sourceforge.net/projects/xming/

Procedure:
Stepl: Enable SSH server
Step2 :Onemust know the IRddress of the network by whiphcan beaccessed remotely
usingEthernet connectiomo know this ype commanaifconfigé into terminal command
prompt, press enter and note down IP details
Step3 :Putty settings:
1 StartPutty.
T OpenSSH>X11>click on fAiEnabl e ue23 f owa
T Open Session>Enter a new session fAr a
1 Enter IP address of the network connected with pi as showruiref2g.
1 Open.
Step4 :Enter the username and password as pi and raspbepsctively.
Step5:Open Xming. The Xming view is shown in €igg-2.7.
Step6: Enter the command in command lioeputty as éstartixde .
Desktop view of aspberrypi will be seen then
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Figure 2.5 : Putty settings X11 enabling

15




