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CHAPTER 1

Raspberry Pi
System Anatomy

Raspberry Pi is a family of low-cost single-board computers originally designed for
computer and electronics education. The combination of low cost, flexibility, and
widespread operating systems support has made the Raspberry Pi family one of the
leading computer platforms for hobbyists as well as educators. IT professionals are also
taking a closer look at the Raspberry Pi as a platform for the Internet of Things (IoT),
thanks to the introduction of a Windows 10 edition that supports the Raspberry Pi 3.

In this chapter, we'll introduce you to the members of the family to help you find the
best model for your needs.

Model Overview

Current models of the Raspberry Pi include the following:
e PilModel A+
e Pi2Model B
e Pi3Model B

. PiZero

© Mark Edward Soper 2017
M. E. Soper, Expanding Your Raspberry Pi, DOI 10.1007/978-1-4842-2922-4 1




CHAPTER 1 " RASPBERRY PI SYSTEM ANATOMY

These are shown in Figure 1-1, along with the older Pi 1 Model B.

Pi Zero v1.3
Figure 1-1. Raspberry Pi Model B, Model B+, Model A+, Pi 2, Pi 3, and Pi Zero

Common Features
All Pi models have these common features:
e  ARM architecture
e  Broadcom BCM28xx series SoC (System-on-a-Chip)
e  Atleast one USB 2.0 port
e HDMIvideo output
e  SD-family memory card slot
e  GPIO (General-Purpose Input/Output) connector

Beyond these common features, there are plenty of differences to keep in mind as
you work to select the best model for your needs.

Note GPIO pins have user-defined functions. The GPIO connector on Raspberry Pi
includes pins for GPIO, power, ground, and other functions. See the pinouts in Chapter 9 for
details.

Model A vs. Model B Boards

Raspberry Pi Model A boards have limited expandability, slower processors, and less
RAM than comparable Model B boards. See the following sections for details.


http://dx.doi.org/10.1007/978-1-4842-2922-4_9
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Model A Family

Model A boards can be distinguished from later models by their lack of an Ethernet port
and the inclusion of only one USB port. They use 32-bit single-core 700MHz processors.

Model A

The original Model A board (not shown) features a 26-pin GPIO bus, a single
standard-size SD card slot, and both composite analog and HDMI digital video output.

Model A+

Model A boards have largely been replaced by Model A+ boards, which use the same
40-pin GPIO connector as Model B boards. The Model A+ board was the smallest
Raspberry Pi board until the introduction of the Raspberry Pi Zero. The Model A+ board
remains the smallest board to have a 40-pin GPIO connector, as the Pi Zero has open GPIO
solder holes rather than a connector. Model A+ is pictured in Figures 1-2, 1-3, and 1-4.

Camera port > N P USB 2.0 port

Audio port

Figure 1-2. Raspberry Pi Model A+’s camera port, audio port, and USB port
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USB 2.0 port

40-pin GPIO header

Figure 1-3. Raspberry Pi Model A+ USB port and 40-pin GPIO connector

Serial display HDMI A/V connector

interface (SDI) header

Micro-USB power connector

Figure 1-4. Raspberry Pi Model A+’s serial display interface (SDI), Micro-USB power
connector, and HDMI video port. The microSD card slot is beneath the display connector.
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Model B Family

The Model B family includes more expandability than the Model A family because
it features more USB ports and an Ethernet port. Model B boards represent three
generations of Raspberry Pi:

e  First generation (B, B+)
e  Second generation (Pi 2)

e  Third generation (Pi 3)

Model B (First Generation)

The original Model B board (see Figures 1-5 and 1-6) was the first Raspberry Pi board
to include two USB 2.0 ports and a 10/100 Ethernet port. It also featured the same
combination of HDMI A/V, audio, composite video ports, 26-pin GPIO connector, and
full-size SD card slot as found on the Model A.

HDMI A/V connecto

*10/100 Ethernet port

Figure 1-5. Raspberry Pi Model B's HDMI port, Ethernet port, and dual USB 2.0 ports
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Camera header

Micro-USB power connector
Stereo audio port

Composite
video port

26-pin GPIO header
SD card slot
(underside of board)

Figure 1-6. Raspberry Pi Model B’s stereo audio port, composite video port, 26-pin GPIO
connector, serial display interface (SDI), and Micro-USB power connector. The SD card slot
is beneath the display connector.

Model B+, Pi 2, and Pi 3

Currently, Model B computers are available as improved first-generation (B+),
second-generation (Pi 2), or third-generation (Pi 3) models. These boards feature

e  40-pin GPIO connector
e  Four USB 2.0 ports

e 10/100 Ethernet port

e microSD card slot

B+ boards use the same single-core 700MHz ARM processor used by Model A and
A+ boards.

The original Pi 2 uses a 900MHz quad-core 32-bit processor. Pi 2 v1.2 also includes a
900MHz quad-core processor, but one which also supports 64-bit operating systems.

From the top, Pi 3 looks almost identical to Pi 2 v1.1 and Pi 2 v1.2, but includes Pi’s
first 1.2GHz 64-bit processor. It’s easier to distinguish these boards from each other from
the bottom. Figures 1-7 and 1-8 illustrate the top and bottom views of these boards.
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256MB or 512MB
memory chip covers SoC

Broadcom SoC Broadcom SoC

Raspberry Pi Model B+ Raspberry Pi 2 Raspberry Pi 3

Figure 1-7. Top view of Raspberry Pi B+ (left), Pi 2 (center), and Pi 3 (right)
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Figure 1-8. Bottom view of Raspberry Pi B+ (left), Pi 2 (center), and Pi 3 (right)
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Figures 1-9 and 1-10 provide a closer look at the Pi 3. The features called out in these
figures are also present on Pi Model B+ and Pi 2.

40-pin GPIO header

Stereo audio port

Camera header

HDMI A/V connector

Micro-USB power connector

Figure 1-9. Raspberry Pi 3’s GPIO header, display header, Micro-USB power connector,
HDMI audio/video port, camera header, and stereo audio port

Broadcom SoC (Pi 2, Pi 3 only)

10/100 Ethernet port

Figure 1-10. Raspberry Pi3’s 10/100 Ethernet port and quartet of USB 2.0 ports



