Adafruit's Raspberry Pi Lesson 5. Using a Console Cable
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Overview

In this lesson you will learn how to remote control your Raspberry Pi with a console cable.

The great advantage of connecting this way is that it can even supply the power for your Pi
and you do not need keyboard, mouse or display attached to the Pi to log into it.

You will need to install terminal emulation software (Putty) if you are using Windows and
also USB drivers for the Console Lead. The Mac Terminal comes with its own software.

The Raspberry Pi uses its built-in serial port to allow devices to connect to its console and
issue commands just as if you were logged in.

In the next lesson, we will look at another way of doing much the same thing but over a
local network using something called SSH.

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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You Will Need

To follow this lesson, you will need:

Raspberry Pi computer (any!)
with headers

USB console cable. We have one
that is known to work with
Windows 8+ but some
older/cheaper console cables do
not.

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a- Page 4 of 25
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Enabling Serial Console

As of Jessie Raspbian, you may need to enable the serial console.

You can enable/disable the serial console with either editing/boot/config.txt or raspi-
config (which will edit /boot/config.txt for you)

Option 1. Enabling in /boot/config.txt

You can pop your SD card into a computer and editconfig.txt with a text editor like
SimpleText, WordPad or whatnot. You can also edit on a pi with sudo nano /boot/config.txt

At the bottom, last line, addenable_uart=1 on it's own line

£P COMS53 - Pu

GHNU nano 2.2.6 File: /boot/config.txt

Tl Bee fmvrmy] mires S
>2d /Dboot/ F ays,/H

Option 2. Enabling via Raspi-Config

Using a monitor and keyboard, log into the shell and run

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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sudo raspi-config

go down to Advanced Options

Raspberry Pi Software Configuration Tool (raspi-config)

Expand Filesystem Ensures that all of the 5D card = |

1

2 Change User Pas=sword Change password for the default u
3 Boot Oprions Choose whecther to boot into a des
4 Wair for Metwork at Boot Chooze wherther to wait for necwor
S Internationalisation Options Set up languagse and regional ssact
& Enable Camsra Enable thi=s Pi to work with the R
7 Add to Rastrack Add this Pi to the online Raspber
8 Overclock Configure overclocking for your P
) » Configure a¢ ced settings

0 About raspi-config Information about this configuratc

<Select> <Finish> I

Hit enter and then go down toSerial

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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pil@raspberrypi: ~ = | -

Raspberry Pi Software Configuration Tool (raspi-config)

Al Overscan You may need to configure oversca T
A2 Hostname Set the wisible name for this Pi E
A3 Memory Splitc Change the amount of memory made §
A4 S55H Enabhle/Disahle remote command lin F
AS SPI Enable/Disable automatic loading g
At I2C Enable/Diszable automatic loading B

] Enable/Dizable shell and kernel m i
A8 Audio Force audio out through HDMI or 3 ﬁ
A9 1-Wire Enable/Disable one-wire interface ﬁ
A2 GPIO Server Enable/Disable remoce access to G )

<Select> <Back>

Select Yes

piraspberrypi: ~

Would vou like a login shell to be acces=sible gver
serial?

I Alhaiildl mmaidt laa macma Al oAl

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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1L ST1I0UIU 110W DEe eridbied

pilraspberrypi: ~ = | E S

IThe serial interface 15 enabled

Hit return then select Finish

When it asks you to reboot, go toYes and hit return

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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piraspberrypi: ~

Would vou like to reboot now?

OK the serial console is now enabled!

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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Software Installation (Mac)

OSX includes terminal emulation software that you can use from the command line, so we
only need to install the USB drivers for the cable.

Install Drivers

Next, install the latest drivers for the cable chipset.

There's two possible chipsets. The older cables use Prolific brand, the newer cables (as of
2017) use SiLabs brand. If you're not sure which you have, just install both drivers!
There's no risk and the cable will work no matter what

Prolific Chipset

For the "Prolific Chipset" cable, grab the drivers from here

You can grab the latest drivers from Prolific!
http://adafru.it/rID

(If using Lion or Mountain Lion or later OS X, you can also try this driver here
http://changux.co/osx-installer-to-pl2303-serial-usb-on-osx-lion (http://adafru.it/aWR)but try
the official one first!)

And if you're using anolder version of Mac OS X (10.8-10.6) then try this Prolific driver
version 1.5.1 (http://adafru.it/tem).

SiLabs CP210X Drivers

For the SiLabs chipset, you can grab the drivers from here:

Download Mac CP210X Driver
http://adafru.it/tek

Install!

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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http://www.prolific.com.tw/US/ShowProduct.aspx?p_id=229&pcid=41
http://changux.co/osx-installer-to-pl2303-serial-usb-on-osx-lio
https://www.adafruit.com/images/product-files/954/md_PL2303_MacOSX_10_6-10_10_v1_5_1.zip
http://www.silabs.com/Support Documents/Software/Mac_OSX_VCP_Driver.zip

Both downloads are standard Mac installers. Accept all defaults when prompted.

800

w Install OS X PI2303 USE to Serial driver v0.3.0 OS X 10.4 {universal)

& Introduction
® License

® DestinatioriiSele
® Installation Type
@ Installagion
® Summary
TTLLLL LA

4]

© Adafruit Industries

Welcome to the OS X PI2303 USB to Serial driver v0.3.0 05 X 10.4
(universal) Installer

Welcome o the OF X PL2203 LSE o Serial driver Installation Program.

Tou will e gquided through the skeps necessarny o install this softvars.

Imported Lninstall information:

Packagebtaker does not support uninstalll Remaoying the driver can be
done by executing the following sheps:

-open a betminal

-bpe kextunload IS ystemiLibrany Extensio nslosy-p 2303 kext

-The command prompt ask for you adminisrator password

-bpe sudo nm -r PEystem!Librany BExtensionsiosy-pl 2303 kext

-The command promptask for vou administrator passwond

-bypel sudo mm -r ILibranyReceiptslosy-pl2 303 pho

The driver should be uninstalled.

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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Software Installation (Windows)

Download and install Putty from here:http://www.putty.org/ (http://adafru.it/aUb)

From the list of downloads select the binary called justputty.exe from the section For
Windows on Intel x86. This will prompt you to save the file. Save it onto theDesktop for
NOW.

Note that this actually saves the Program itself not an installer. Simply double click
putty.exe to run putty!

Install Drivers

Next, install the latest drivers for the cable chipset.

There's two possible chipsets. The older cables use Prolific brand, the newer cables (as of
2017) use SiLabs brand. If you're not sure which you have, just install both drivers!
There's no risk and the cable will work no matter what

Prolific Chipset

For the "Prolific Chipset" cable, grab the drivers from here

Download the latest PL2303 drivers from Prolific here!
http://adafru.it/aTV

This will save a zip file calledPL2303_Prolific_Driverinstaller_v1_7_0.zip (or similar).
Unzip this onto the desktop and within the folder run the installer called
PL2303_Prolific_Driverinstaller_v1.7.0.exe

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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http://www.putty.org/
http://www.prolific.com.tw/US/ShowProduct.aspx?p_id=225&pcid=41

= pL2303_Prolific_Driverlnstaller_v1_7_0

g . PLZ303 Windows Driver Liser
File and Folder Tasks R Manual v1,7.0.pdf
FOF File
(2 Make a new Folder
&) Fublich this folder to the 23 rL2303_profific_Driverinstaler. ..
Wab Satup.exe
E'J Share this Foldar Macrondsion Corpor skon

Taxt Doourmant
ZK

Other Places B

(@ Deskiop
(L) My Documents
E:StwedDmmts

i My Computer
W Py Metweark Placss

PLZ303_DriverInstaleryl. 0.,

Text Document
8EB

PLZ303ChedkChipY ersion. ece
For Customer test chip warsion
Probifi

If you're having issues, you can also try this older PL2303 driver

(v1.0.13) (http://adafru.it/ten)

SiLabs Chipset

For the "SiLabs Chipset" cable, grab the drivers from here

Download Windows CP210X Drivers
http://adafru.it/tel

This will save a zip file calledCP210x_Windows_Drivers.zip (or similar). Unzip this onto
the desktop and within the folder run the installer called CP210xVCPInstaller_x64.exe
(or CP210xVCPInstaller_x86.exe if the x64.exe doesn't run)

© Adafruit Industries
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http://www.adafruit.com/datasheets/PL2303 1.0.13.zip
http://www.silabs.com/Support Documents/Software/CP210x_Windows_Drivers.zip

| Recent Places
43 Dropbox (adafrui
I microbuilder

|| 54 Librames

=
H I, AP VY

Complete Installation

OQ [ 1. » ladyada » MyDocuments » CPZL0x_Windows_Drivers » = | 42 || search CP210x Windo.. 0
Qrganize * Include in library = Share with » Mew folder 2~ A @
o Favorites = Mame ’ Date medified Type Size

B Desktop - 12/21/2016 3:20 PM File folder
. Library L. =£6 127072016 3:20 PM File folder
| L3 Projects = | CPIOVCPInstaller 454, exe 12/21/2016 3:20 PM Application 1,034 KB
& Downloads | CPHOVC Plnstalier_x56.exe 1274,/ 2016 3:20 PM Application 911 KB
|, shared ™ dpinstorl 13/71/2016 3:320 PM  nRFgoStudio.nRFS.. 12 KB
|. Othermill PCBs || SLAB_License_Aqresrnant VCP_Windows... 12/21/2016 3:20 PM  TXT File 9KE
| Fritzing-Library (= slabvep.cat 12/2/2016 220 PM  Security Catalog 11 KB
|, Develeprnent 1] slabwop.in 12/71/2016 3:20 PM  INF File 12 KB

Click through the entire driver installation process to completion

You may need to reboot!

© Adafruit Industries
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PL-2303 Driver Installer Program |E|

Welcome to the Install5hield Wizard for PL-2303
USB-to-Senal

The InztallShield 'Wizard will inztall PL-2303 15B-to-Senal
an your computer. To continue, click Mest.

< Back [ Mewt » l[ Cancel ]

The driver is installed in such a way that when you later plug in the USB console lead, it will
still launch the “Found New Hardware” wizard. If you allow the Wizard to search the Internet
and install it should work.

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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Please wait while the wizard installs the software._.

? Pralific: USB-ta-Serial Comm Paort

When it has finished installing the driver, you should get this message:

Found Hew Hardware Wizand

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

(3 Fralific LS B-to-5 enal Comm Port

Click Finigh to cloze the wizard,

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-

© Adafruit Industries
console-cable

Page 16 of 25



Software Installation (Linux)

Linux Kernels 2.4.31 and above already have the PL2303 and CP210X USB driver for the
Console Lead built-in, so you should not need to install that.

Some distributions such as Ubuntu 12.10 do not include the "screen" command. Try
running the command "screen" and if you get an error message, you can install it by typing
the following command:

sudo apt-get install screen

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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Connect the Lead

The Console lead has four female connections that can be plugged directly onto the GPIO
header of the Raspberry Pi.

The Adafruit USB console cable has 3.3V logic, so its safe to use with your Pi.

Attach the leads as shown below:

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-

© Adafruit Industries
console-cable

Page 18 of 25



-
=

fritzing

The connections are to the outside pin connections of the GPIO header. See Lesson 4, for
more information about the header: http:/learn.adafruit.com/adafruits-raspberry-pi-lesson-
4-gpio-setup/the-gpio-connector (http://adafru.it/aTW)

The red lead should be connected to 5V if you want to power via the cable, see below
for details

The black lead to GND (3rd pin down)

The white lead to TXD on the Pi (4th pin down)

The green lead to RXD on the pl (5th pin down)

Powering Via Cable

Here's a photo showing an older Pi and also powering it via USB. Pi 2 or later are not
suggested for this technique as they draw over 500mA

The important thing here is to only power it from one source, the USB power adaptor or the
Console Lead BUT NOT BOTH. Unless you have a Pi A+ or Pi Zero, don't connect the red
wire!

If you do decide to power the Pi from the console cable,DO NOT attach the Pi's USB

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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http://learn.adafruit.com/adafruits-raspberry-pi-lesson-4-gpio-setup/the-gpio-connector

power adapter. If you would rather power the Pi from your USB power adapter then leave
the Red lead from the Serial lead un attached.

L ’-“ ARAAARAAR

=% ag I 243 |

| f— W
|

OK now power up your Raspberry Pi!

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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Test & Configure
Mac OS X

If you are using a Mac, then all you need to do is open a Terminal window and issue the
command:

screen /dev/cu.PL2303-00001004 115200

The device will have a slightly different name to mine. So, type the line above as far as
"cu.PL" then press the TAB key to auto-complete to whatever your device is called, before
adding 115200 (which is the baud rate) to the end.

You can also try screen /dev/cu.PL2303* 1152000r screen /dev/cu.usbserial 115200 To have the shell
complete the file name for you

You may need to disable system inteqrity protection (according to feedback from a tutorial-
reader) (http://adafru.it/rlE)

Linux

If you are using Linux then use the command:

sudo screen /dev/ttyUSBO0 115200

To start communication with the Pi, press ENTER and you should see the login prompt
from the Pi.

Here it is running on a Mac.

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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https://developer.apple.com/library/mac/documentation/Security/Conceptual/System_Integrity_Protection_Guide/ConfiguringSystemIntegrityProtection/ConfiguringSystemIntegrityProtection.html#//apple_ref/doc/uid/TP40016462-CH5-SW1

Terminal — screen — 80x24
Debian GNU/Linux wheezy/sid raspberrypi ttyAMAD

raspberrypli logins:

and here is what it looks like in Ubuntu.

simon@simon-UB: fdev
2.889118] wsb 1-1.1: New USB device strings: Mfr=0, Product=0, SerialNumber

2.902423] smsc95xx v1.0.4
2.974585] smsc95xx 1-1.1:1.8: eth®: register 'smsc95xx"' at usb-bcm2708_usb-
smscO95xx USE 2.0 Ethernet, b8:27:eb:dB:9e:69
.317736] bcm2708_i2c bcm2798_1i2c.8: BSCO Controller at 8x28205080 (irq 79)
.392119] Adafruit Industries' Raspberry Pi PWM driver v1.8
.480127] bcm2708_spl bcm2708_spi.0: SPI Controller at 6x20204008 (irq 88)
.531192] bcm2708_12c bcm2708_12c.1: BSC1 Controller at 6x20804000 (irq 79)
.763013] EXT4-fs (mmcblkep2): re-mounted. Opts: (null)
.116994] ### snd_bcm2835 alsa probe cB67cbf8 #u#assdsdisinst PROBING FOR b
ALSA device (8):(1) Hunsusuysanunsy
.134267] Creating card...
.138094] Creating device/fchip
.143196] Adding controls
.147169] Registering card
.158814] bcm2835 ALSA CARD CREATED!
.165128] ### BCM2835 ALSA driver init OK ###
.260888] 12c fdev entries driver

GNU/Linux wheezy/sid raspberrypli ttyaMao

raspberrypi login: I

Windows

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
console-cable
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If you are using a PC, then before you start Putty, you need to know which com port is
being used for the cable. You can find this by looking in the Ports section of the Windows
Device Manager.

The Device Manager is accessible from the Control Panel under System.

L Device Manager |Z| |E| E|
File  Action  Wiew  Help

M HE @0 8 =®ma

~- B, SIMON-BESFED4EA

Batteries
corndcom - serial port emulators

'y Computer
wge Disk drives

@ Display adapters
i DVDYCD-ROM drives
&8 Human Inkerface Devices
+-i=) IDE ATAJATAPT controllers
+-E& Jungo
+-g Kewboards
+- "y Mice and other painting devices
- Monitors
+-E8h Metwork adapters
- ' Ports (COM & LPT)
5 Prinker Port (LPT1)

S Prolific LISE-to-Serial Comm Part (COM7)
Sound, video and game controllers

+- @
* é Swstem devices
<

+|- - [~ [ [ [

Universal Serial Bus contrallers

In this case it is COM7 that is in use.

Now start Putty and you will see a connection window.

https://learn.adafruit.com/adafruits-raspberry-pi-lesson-5-using-a-
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X PuTTY Configuration

Category:
= S_essi-:un Basic options for your PuT T zezsion
L.ngglng Specify the destination pou want to connect to
= Termninal -
Serial line Speed
- F.evboard
Bl COM7 115200 |
- Features Connection type:
= WWindow () Raw (O Telnet ) Rlogin () S5H (%) Serial
'y
PREAIANGE Load. zave or delete a stored zezsion
- Behawiour
. Tranzlation Saved Sessions
- Selection | |
- Colours :
Drefault Settings
=) Connection ﬂ]
- Priowy
- Rlogin
- 55H
-+ Gerial Cloze window an exit:
O Always () Never (%) Only on clean exit
T

Select a connection type of "Serial" from the radio buttons, then set the speed tol 15200
and the serial line to COM7

Finally click 'Open' to connect. Remember to press ENTER to start communications.

© Adafruit Industries
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£ COMT - PuTTY

Debian GNU/Linux wheezy/sid raspberrypl tcyiMA0

program= included with ©

ARSOLUTELY NO WAREANTY,

aphical 3es3310n

'sudo Jfusr/bin/raspi

For a new installation of Raspbian, the default username ispi and the default password is
raspberry

Thats it! You are connected and can use the command line to navigate around your Pi.

In the next session we will look at using SSH as another means of connecting to your Pi
over your local network.

© Adafruit Industries Last Updated: 2016-12-21 08:47:29 PM UTC Page 25 of 25
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