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Overview

When the Pi Zero came out, one of the downsides (!) of the low-cost design was
swapping the 'standard' USB A-port for a micro-B port. Now you have to use an 'OTG'
cable instead of just plugging in a device.

There was also the matter of, if you didn't have anything connected to USB, and

powered up the Pi Zero with an old Raspbian image, you'd get a strange

warning (https://adafru.it/khe)

WARN: :dwc_otg handle mode mismatch intr:68: Mode Mismatch Interrupt:
currently in Device mode

Basically, the Pi sorta-trying to become a usb device rather than a usb host
Some awesome people on github (https://adafru.it/khf) sorted out that if you used the

DWC?2 USB driver, and patched a few files, you could get the Pi to act like a USB
device (in linux-land this is called the USB Gadget system)

Thx for the tips from Andrew, as of May 2016, Raspbian Jessie does not require a new
kernel (https://adafru.it/q1d)

This tutorial is basically just a writeup of how you can follow along and turn your Pi
zero into a USB Serial device or Ethernet device. That's two whole ways of being able
to connect to your Pi zero just by plugging in a micro B cable! You don't even need to
power your Pi seperately, as power is provided from your computer.
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As of May 2016, Raspbian Jessie has built in kernel support - this tutorial is way
easier!

Before You Begin

This tutorial isn't terribly difficult but you should have some raspberry Pi experience.
In particular you will want to do the following before anything else

« Burn a copy of Rasbian Jessie Lite (or just plain Jessie) to a 4G or 8G SD
card. (https://adafru.it/dDL)
« Micro USB cable

For Gadget serial you'll also want

« Solder in a 2x20 male header (http://adafru.it/2822) or somehow be able to
connect a console cable to your Pi Zero

- Have a USB console cable and be able to log into your Pi over serial from a
desktop computer (https://adafru.it/kgF)

While you don't need a console cable, it's a lot easier to copy & paste the commands
into a terminal than to type into a keyboard + monitor.
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Basically, get your Pi zero to a point you can log in. Power it from the Power USB port,
leave the Data USB port 'empty’

« [Lm

OK now you can continuel!

Serial Gadget

We'll start with Serial Gadget, which is the 'simplest' of the USB gadgets. This one
basically makes it so when you plug in the Pi Zero to your computer, it will pop up as a
Serial (COM) Port - the nice thing about this technique is you can use the pi with any
computer and operating system and it doesnt require special drivers or configuration.

Thx for the tips from Andrew, as of May 2016, Raspbian Jessie does not require a new
kernel (https://adafru.it/ql1d)
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Step 0. Download and install latest Jessie

We're using Jessie Lite but plain Jessie Raspbian should work too! You need May
2016 or later (tested with 2016-05-27)

This tutorial has the details (https://adafru.it/dDL)

Step 1. Edit config.txt & cmdline.txt

After burning the SD card, do not eject it from your computer! Use a text editor to
open up the config.txt file that is in the SD card post-burn.

Go to the bottom and add dtoverlay=dwc2 as the last line:

B

D & cut Courier New v |11

Paste

H9

= | config.t - WordPad - —

View

ax EEEE) & B (P

{3 Copy
B Z Uahe % x* £~A~ ﬂg = =55 Piture Paint Dateand Insert
Parag

drawing time  object
Clipboard Font aragraph Insert

#dtparam=i2 s=on
g#dtparam=spi=on

# Uncomment this to enable the lirc-rpi module
#dtoverlay=lirc-rpi

£# Additional overlays and parameters are documented
/boot/overlays/README

£ Enable audio (loads snd_bcm2835)
dtparam=audio=on

dtoverlay=dwc2)

33 Find

25 Replace

4 [am

100% (=)

®

Save the config.txt file as plain text and then open up cmdline.txt After rootwait (the
last word on the first line) add a space and then modules-load=dwc2,g serial
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[ s

AI'i + | emdline.txt - WordPad

=
Home View L2

o /
| ® || cCourier New 11 ~|[A AT || |EEI2E| 2= | (¢

{3
Paste B 7 U e X 2/ #~A~ E=== =5 | Insert Editing
v - L — — el b = 4 d
0 r? L T T R N B R LI IR ST | + 5 1
g

dwc_otg.lpm enable=0 console=serial0,115200 console=ttyl
root=/dev/mmcblk0p2 rootfstype=ext4 elevator=deadline

fsck.repair=yes rootwait[BulelstiE ANl St allquiet

init=/usr/lib/raspi-config/init_resize.sh

100% (=) (J )

At the time of writing, this is the full cmdline.txt contents (in case you need to start

over). Note it is one very long line

dwc_otg.lpm _enable=0 console=serial®,115200 console=ttyl root=/dev/mmcblk0Op2

rootfstype=ext4 elevator=deadline fsck.repair=yes rootwait modules-
load=dwc2,g serial quiet init=/usr/lib/raspi-config/init resize.sh

Log into your Pi Zero

Insert the SD into your Pi Zero, connect the console cable, power the Pi & log into via

the USB console.

While booting, or later when runing sudo dmesg you can see that it bound driver

g_serial
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p
B COMS53 - PuTTY

Set up logging in on Pi Zero via Serial
Gadget

OK just cuz you have a Serial port doesn't mean you can log in with it yet. The Pi
knows it has a Serial port but you have to tie it to a console. You can do that very
easily with:

- sudo systemctl enable getty@ttyGSO.service

&P COMB1 - PuTTY S | B[S

(don't forget the sudo like i did at first!)

You can then verify its running with

- sudo systemctl is-active getty@ttyGSO.service

Thats...pretty much it. run sudo reboot to start up your Pi Zero. Plug in a USB Micro
cable from your computer to the Pi Zero.

Don't forget to plug in the USB cable from your computer to the "USB" connector

port on the Pi Zero, not the PWR connector.

While the Zero is rebooting you can see that it loads the g_cdc module which
provides "CDC USB Serial support" (CDC stands for 'communications device
class' (https://adafru.it/kha))
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On your computer you'll see a new Serial port is created. Check the Windows device

driver:

. Device Manager

File Action View Help

&= | 7| E HE & @ %S

4 = ladyada301-PC
> .78 Computer
: +a Disk drives
B Display adapters
.y DVD/CD-ROM drives
v"’ﬁ_,-,,, Human Interface Devices
: g IDE ATA/ATAPI controllers

|

> Jungo

22 Keyboards

> )g_ﬁ Mice and other pointing devices

. A Monitors

> ¥ Network adapters

Ky Portable Devices

4 77 Ports (COM & LPT)

- .77 Communications Port (COM1)

"5 P1USB to Serial (COMB83)

: X5 Prolific USB-to-Serial Comm Port (COMS1)
: 2 Processors

: -% Sound, video and game controllers
: 1M/ System devices

> - @ Universal Serial Bus controllers

On mac, it will be a new device called /dev/tty.usbmodemNNNN where NNNN can be

any number
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@ ladyada — -bash — 80x24

[pts-MacBook-Air:~ ladyada$ ls /dev/tty.usbmodemx
/dev/tty.usbmodem1423

pts-MacBook-Air:~ ladyadas [

Log into your Pi using Serial Port Software

OK now that your Pi is rebooted and you get that USB serial device again, you can
connect to it at 115200 baud (8N1 8-bit No-parity 1-stop if you need to set that)

|__Open J[ Cancel

[=)- Session | Basic options for your PuTTY session |
. “~Logging Specify the destination you want to connect to
=) Teminal S
Serial line Speed
Keyboard
- Bel coma3| 115200
- Features Connection type:
- Window @ Raw () Telnet ©) Rlogin () SSH @ Serial
/;p;zea@nce Load, save or delete a stored session
- Behaviour
.. Translation Saved Sessions
- Selection
- Colours Default Settin | load |
: as - Load
[=)- Connection Bluefruit leftport ‘? ~
.. Data Desk Pi -
- Proxy Desk Pi wifi
FTDI com39
- Telnet FTDI left port Delote
- Rlogin [oTP Pi S
- SSH
-~ Senal Close window on exit:
() Aways () Never @ Only on clean exit

T

you can disconnect the console cable, so you dont mix up the USB console cable and

the direct-console connection (since they both have COM/Serial ports)

You can also remove the power cable to the 'power USB' port, since the desktop
computer will be powering the Pi thru the USB gadget port.
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@2 COM83 - PuTTY

You may have to hit return a few times to get it to come up with the login prompt. But
that's it! You're now connected to your Pi Zero directly

Ethernet Gadget

The Ethernet Gadget is a little more difficult to set up, but is a lot more powerful
because you can tunnel networking, VNC, ssh and scp files, etc. Basically you get the
ability to log in to the console as well as anything else you could want to do over a
network connection

Note that even though it's called "Ethernet Gadget" you do not use an Ethernet
cable! The only cable is the USB micro-B cable from your computer to your Pi Zero.

The Pi'appears' like an Ethernet device.

You can even share your desktop computer's network setup so your Pi can access the
internet through your computer via the USB cable! Cool huh?

Thx for the tips from Andrew, as of May 2016, Raspbian Jessie does not require a new

kernel & has raspberrypi.local setup by default so it's a lot easier (https://adafru.it/q1d)

Step 0. Download and install latest Jessie

We're using Jessie Lite but plain Jessie Raspbian should work too! We're using Jessie
Lite but plain Jessie Raspbian should work too! You need May 2016 or later (tested
with 2016-05-27)

This tutorial has the details (https://adafru.it/dDL)
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Step 1. Edit config.txt & cmdline.txt

After burning the SD card, do not eject it from your computer! Use a text editor to
open up the config.txt file that is in the SD card post-burn.

Go to the bottom and add dtoverlay=dwc2 as the last line:

B id 9 ¢ ~ |configbt-WordPad . s &

ﬂ Home View @
D ?ﬂcm Courier New lu C|[Aa)|[EE ;J ':”j @ , 9?;,,“,

[Ty copy 22 Replace

Paste B 7 X x| 2~ - = = = I Pidure Paint Dateand Insert ...
- U e 2 x 4 el 5] v  drawing time object il Selectall

|  Clipboard Font Paragraph Insert Editing

#dtparam=i2 s=on
f#dtparam=spi=on

£ Uncomment this to enable the lirc-rpi module
#dtoverlay=lirc-rpi

# Additional overlays and parameters are documented
/boot/overlays/README

£ Enable audio (loads snd_bcm2835)
dtparam=audio=on

ll dtoverlay=dwc2]

1

®

100% ) 0

Save the config.txt file as plain text and then open up cmdline.txt After rootwait (the
last word on the first line) add a space and then modules-load=dwc2,g ether

r £ ™
| | “) ¢ = | cmdline.txt - WordPad E@lg
B~ Home & View (7}
D E‘ Courier New 11 ~| A A EE = :Ev =] ie)
B
Paste 2 B 7 U aeX x| &~ A- g = =| =5 | | Insert | Editing
Clipboard Font Paragraph
.g...,...1.......2.......3.......4.......5.....

dwc_otg.lpm enable=0 console=serial0,115200 console=ttyl
root=/dev/mmcblk0p2 rootfstype=ext4 elevator=deadline

fsck.repair=yes rootwalt|Bilelell RNt e M craquiet

init=/usr/lib/raspi-config/init_resize.sh

Boot Your Pi with USB

Plug in a MicroUSB cable from your Pi Zero's USB port to your computer
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Don't forget to plug in the USB cable from your computer to the "USB" connector

port on the Pi Zero, not the PWR connector.

If you have a console cable you can watch the Zero's console to see it enable the
g_ether device:

p
B COMS53 - PuTTY

O LU a eda

.838041] using random self ethernet address

.838059] using random host ethernet address

839426] usb0: HOST MAC ca:c9:1f:dO:bb:ae

839530] usb0: MAC c2:5a:81:97:12:94

.839598] using random self ethernet address

.839614] using random host ethernet address

.839758] g _ether gadget: Ethernet Gadget, version: Memorial Day 2008
.839768] g _ether gadget: g _ether ready

.839820] dwc2 20980000.usb: dwc2 hsotg _enqueue setup: failed queue (-11)
.842928] dwc2 20980000.usb: bound driver g ether

(UGG NONO RGO RO RUOE (0 o0

SSH!

If you enable SSH on your Pi, you can then also SSH in to raspberrypi.local

Start by enabling SSH (https://adafru.it/vbC)

If you are using a Mac or Linux chances are you have Bonjour already installed. @
Windows, you may need to add Bonjour support so it knows what to do with .local
names (https://adafru.it/qle)
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p
PuTTY Configuration

S

Category:
-] Session
: -Logging
' =J- Terminal
- Keyboard
- Bell
- Features
—J- Window
Appearance
- Behaviour
i Translation
- Selection
-Colours
=) Connection
Data
... Proxy
- Telnet
i Rlogin
+- SSH
- Serial

Basic options for your PuTTY session

Specify the destination you want to connect to

Host Name (or IP address) Port

raspbemypi local 22

Connection type: |
Raw Telnet Rlogin @ SSH Serial

Load, save or delete a stored session
Saved Sessions

Default Settings
Desk Pi
ladyada .net
leam

pideth

pidsenal 115k
pidsenal 72k

>

m

Load

1

Close window on exit:
Always Never

@ Only on clean exit

Open

Advanced Networking (Fixed IP)

If you need to manage fixed IP addresses for some reason - here's some useful
techniques for managing your Pi's Gadget Ethernet device. Otherwise, you can always

just keep using raspberrypi.local

You can now log in and check that you have a new network device called usbO

. sudo ifconfig -a
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p
&P COMSL - PuTTY

Try plugging the Pi Zero into your computer now. For example, on a Mac, we plugged
itin

(& comer - purTy ! [E=SEER)

As you can see above, between the first ifconfig and second, the network came up
with an address. The problem this is a arbitrary (Bonjour/Zero Conf assigned) address,
and we dont want to have to guess it.

We can configure this device to have a fixed address (this makes it easier to find on a
network!)

- sudo nano /etc/network/interfaces

and add at the end
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allow-hotplug usbo

iface usb0 inet static
address 192.168.7.2
netmask 255.255.255.0
network 192.168.7.0
broadcast 192.168.7.255
gateway 192.168.7.1

This will give the Raspberry Pi the IP Address 192.168.7.2

you can change this to a different address but unless you're sure that 192.168.7.* is

unavailable, keep it as above for now.

p
8 COMB8L - PuTTY

GNU nano 2.2.6 File: /etc/network/interfaces

m

Save the file and run

- sudo ifdown usbO (this may fail, its fine)
« sudo ifup usbO
- ifconfig usbO

to verify it now has the 192.168.7.2 address

COMS1 - PuTTY

[ Wrote 26 lines ]
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Now on your computer you'll need to set it up as well.

If you are using a Mac as the Host
Computer

On a Mac OS X machine, open up the System Preferences -> Network box.

o < i Network Q_ netw (%]
Location: = Automatic B

RNDIS/...t Gadget < . >

Self-Assigned IP Status: Connected

RNDIS/Ethernet Gadget has a self-assigned

— IP address and will not be able to connect to
= M the Internet.
S; ..H-u365 _ & . : A
[ r“‘??‘csgf gmg \:‘ Configure IPv4: = Using DHCP
USB Modem & IP Address: 169.254.90.84
. ™ o . [
Not Configured \o

Subnet Mask: 255.255.0.0

re

BN
P USB <-..verter2 _ .

Not Configured \o Router:
@ FT232R..BUART & DNS Server:
Not Configured \o
h ins:
@ Thunde...thernet ./~ Search Domains
Not Connected N7
Display Ethernet =
o Not Connected N7
Display...hernet 2 =
® Not Connected N7
+ | — [gev Advanced... ?
Assist me... Revert Apply

You'll see the device show up as an RNDIS/Ethernet Gadget. it'll probably be set up
for DHCP by default so change it to Configure IP4 Manually

« For the IP address pick 192.168.7.1 (note that this is not the same as the Pi Zero's
address!)

« For the subnet mask, use 255.255.255.0 (same as Pi)

« For the router/gateway use 192.168.7.1 (same as Pi)

If you didnt use our suggested netconfig above on the Pi, you may have to adjust this
one to match
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Click Apply when done, and wait a minute or so you will get a green dot:

Rl e T N _ .

Location:
PN
N7
Wi-Fi ~—
° Connected "?\

Samsun...H-u365 _ .

Not Configured \o
@ USB Modem o
Not Configured \o

@ USB <-.verter2 .
Not Configured \o

@ FT232R..BUART _ &
\o

Not Configured

° Thunde...thernet ~
&

Not Connected

v

° Display Ethernet <

Not Connected

v

Display...hernet2 ~
o Not Connected N

+ | — s

2

Networ

Automatic

Status:

Configure IPv4:
IP Address:

Subnet Mask:

Router:

k Q netw (%]

A
v

Connected

RNDIS/Ethernet Gadget has a self-assigned
IP address and will not be able to connect to
the Internet.

DNS Server:

Search Domains:

Loci

AV

(oo
N

Manually B
192.168.7.1
255.255.255.0
:1192.168.7.1|
Advanced... ?
Assist me... Revert Apply

If you're still having issues, a reader reported some Mac's need a special option on

the g_ether device. While logged into your Pi with a console cable, run sudo nano/

etc/modprobe.d/g ether.conf

and add: options g ether use eem=0

on it's own line, at the end.

After a reboot or manual load of the module, the the RNDIS/CNC gadget will turn
yellow then green after assigning an IP.

You can use a terminal on the computer to check the IP address was set, your device
will be called enX where X is some number, use ifconfig -a to see a list of all devices,

chances are the Pi is the last one.
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Once you can see that the IP address is set, try pinging the pi with

« ping 192.168.7.2

[ NON ] & ladyada — pi@raspberrypi: ~ — -bash — 80x24

nd6 options=1<PERFORMNUD>
media: autoselect (1@@baseTX <full-duplex>)
status: active
[pts-MacBook-Air:~ ladyada$ ifconfig en6
en6: flags=8863<UP,BROADCAST, SMART,RUNNING, SIMPLEX,MULTICAST> mtu 1500
options=4<VLAN_MTU>
ether f2:fa:98:30:86:c0
inetb feB@::f@fa:098ff:fe30:86cP%enb prefixlen 64 scopeid Oxc
inet 192.168.7.1 netmask @xffff@@e® broadcast 192.168.255.255
nd6 options=1<PERFORMNUD>
media: autoselect (1@@baseTX <full-duplex>)
status: active
[pts-MacBook-Air:~ ladyada$ ping 192.168.7.2
PING 192.168.7.2 (192.168.7.2): 56 data bytes
64 bytes from 182.168.7.2: icmp_seq=0 ttl=64 time=0.804 ms
64 bytes from 182.168. icmp_seq=1 tt1l=64 time=0.702 ms
64 bytes from 182.168. icmp_seq=2 ttl=64 time=0.610 ms
64 bytes from 192.168. icmp_seq=3 ttl=64 time=0.583 ms
64 bytes from 192.168. icmp_seq=4 ttl=64 time=0.523 ms
~C
--- 102.168.7.2 ping statistics --—-
5 packets transmitted, 5 packets received, 0.0% packet loss
round-trip min/avg/max/stddev = 0.523/0.644/0.804/0.098 ms
pts-MacBook-Air:~ ladyada$ JI

7
7.
7
7

NNNN

To be honest, | rebooted the Pi after setting up the network config file, so if it doesnt
work at first, try that.

Next up you can ssh into your pi from your Mac!

- ssh pi@192.168.7.2

® O -. Qo Iadya:ia - pi@r;sp'bér&pi: — ssh pi@192.168.7.2 — 80x2f_l

64 bytes from 192.168.7.2: icmp_seq=115 ttl=64 time=0.607 ms

64 bytes from 192.168.7.2: icmp_seq=116 ttl=64 time=0.535 ms

64 bytes from 192.168.7.2: icmp_seq=117 tt1l=64 time=0.590 ms

64 bytes from 192.168.7.2: icmp_seq=118 ttl=64 time=0.612 ms

64 bytes from 192.168.7.2: icmp_seq=119 ttl=64 time=0.547 ms

~C

--- 192.168.7.2 ping statistics --—-

120 packets transmitted, 119 packets received, 0.8% packet loss

round-trip min/avg/max/stddev = 0.435/8.955/996.622/90.922 ms
[pts-MacBook-Air:~ ladyada$ ssh pi@192.168.7.2

The authenticity of host '192.168.7.2 (192.168.7.2)' can't be established.
ECDSA key fingerprint is SHA256:gFkMFfWcI6@7SRFvkxcybpa®+gq3wdbwl/vrebsPegM.
Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added '192.168.7.2' (ECDSA) to the list of known hosts.
[pi@192.168.7.2's password:

e

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Sat Nov 21 22:18:07 2015

pi@raspberrypi:~ $ I

\
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If you are using Windows as the Host
Machine

Plug in the Pi Zero into your computer, I'm using Windows 7 64-bit. It will automatically
download and install the RNDIS Ethernet drivers

r — — ™y
'_! Driver Software Installation &
USB Ethernet/RNDIS Gadget installed
USB Ethernet/RNDIS Gadget «/ Ready to use

;JJH

Some versions of windows may mis-interpret the Pl as a COM port and you must
manually force or install Microsoft RNDIS driver usage in Device Manager by right-
click>Update Driver Software>Browse my computer>Pick from a list>Network
Adapters>Microsoft>Remote NDIS compatible device.

Check the Device Manager to check that it is a new network adapter
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_.‘__-!:1"" ice

File Action

age

=

View Help

&= | m|E HmE & B ss

4 = ladyada301-PC
> {4 Computer

VvV

v

v Vv

T T T T T T YT W

-+ Disk drives
A Display adapters

-y DVD/CD-ROM drives

% Human Interface Devices
g IDE ATA/ATAPI controllers
& Jungo
22 Keyboards

B Mice and other pointing devices
A Monitors

4 -8 Network adapters

c¥ ASUS USB-NS53 802.11a/b/g/n Network Adapter
¥ Microsoft Virtual WiFi Miniport Adapter £2
2¥ Realtek PCle GBE Family Controller £2

.Y USB Ethernet/RNDIS Gadget |

... VirtualBox Host-Only Ethernet Adapter

> K Portable Devices

> [} Processors

[
> Y3 Ports (COM & LPT)
[

(Y lﬂ' Sound, video and game controllers

i -8 System devices

D - a Universal Serial Bus controllers

Open up Network and Sharing Center and click on Change Adapter Settings

|| —1

» Control Panel » Network and Internet » Network and Sharing Center

Search Control Panel Pl

Control Panel Home

Manage wireless networks

Change advanced sharing
settings

See also
HomeGroup
Internet Options

Windows Firewall

' Change adapter settings

View your basic network information and set up connections

n‘*‘ W 0 See full map
.-

& LADYADA301-PC Multiple networks Internet

(This computer)

View your active networks Connect or disconnect

Access type: Internet
adafruit 3 HomeGroup: Joined

Home network Connections: il Wireless Network Connection 3
(adafruit)

Unidentified i ::cesst?'pe: N t‘o nle;workcaccess ,

Public network onnections: § Local Area Connection

§ VirtualBox Host-Only Network

Change your networking settings

{iGi Set up a new connection or network

Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point.

G Connect to a network

Connect or reconnect to a wireless, wired, dial-up, or VPN network connection.

Choose homegroup and sharing options

Access files and printers located on other network computers, or change sharing settings.

You'll see a list of all the myriad adapters you have. | have a lot but you'll likely only
have 2 or 3. Find the RNDIS adapter and rename it pizero (makes it easier to find)
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£/ » Control Panel » Network and Internet » Network Connections »

Organize v Disable this network device

A

Diagnose this connection

L W

L

Rename this connection

A

~

Local Area Connection 4

Network cable unplugged

Local Area Connection 5
Unidentified network

v |‘? | l Search Net

»

% @7 Realtek PCle GBE Family Controll... 7 USB Ethemet/RNI @

I Disable
L_. Wireless Network Connection 3 =/ Wireless Network Status
) =< Al
> o adafruit 3 > o Not connected Di
l afl) asus use-ns3 802.11a/b/g/n Net... 3§ Microsoft Virtual 1agnose
#  Bridge Connections
Create Shortcut
Delete

& Rename

& Properties

Then right-click and select Properties...

VirtualBox Host-Only Network
Unidentified network

Box Host-Only Ethernet Ad...

1‘9 » Control Panel » Network and Internet » Network Connections »

Organize v Disable this network device

Diagnose this connection

Local Area Connection 4

L‘ pizero
“o~> _ Network cable unplugged

AL

Ea

r

. Unidentified network

)4 @7 Realtek PCle GBE Family Controll...

| # Disable
:h Wirele;s Network Connection 3 Status
~omap o adafruit 3 v .

I dm ASUS USB-N53 802.11a/b/g/n Net... 3§ Diagnose

Bridge Connections

Create Shortcut
Delete

'@' Rename

# Properties

=]
=l

Rename this co

And select the Internet Protocol Version 4 (TCP/IPv4) from the connection list and

click Properties
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(@

— ~
pizero Properties u

Networking | Sharing

Connect using:

Fg—ﬁ USB Ethemet/RNDIS Gadget

This connection uses the following items:

% Client for Microsoft Networks

J8 \/itualBox Bridged Networking Driver

481 005 Packet Scheduler

.Q File and Printer Sharing for Microsoft Networks

4. Intemet Protocol Version 6 (TCP/IPv6)

g ntemet Protocol Version 4 (TCP/IPv4) |

«&. Link-Layer Topology Discovery Mapper |/O Driver
-4 Link-Layer Topology Discovery Responder

KKK

| nstal. || Unnstal | [ Propeties

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

ok J[ Cance |

Enter in 192.168.7.1 as the computer's IP address and gateway (the gateway got
erased later, | think Windows just automatically uses the IP address if they're the

same) the subnet mask is 255.255.255.0 same as the Pi's

There's no DNS address
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7 N
Internet Protocol Version 4 (TCP/IPv4) Properties @Ig
General
You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
| () Obtain an IP address automatically
: (@) Use the following IP address:
| IP address: 192.168. 7 . 1
: Subnet mask: 255 . 255 .255 . 0
Default gateway: 192.168. 7 . 1|
Obtain DNS server address automatically
(@) Use the following DNS server addresses:
Preferred DNS server:
Alternate DNS server:
[ validate settings upon exit PIrT——
i Vi

- - - —
~ [ 43 JI[ Search Network Co

Rename this connection ~ » o=

£/ » Control Panel » Network and Internet » Network Connections »

Organize v Disable this network device Diagnose this connection

- Local Area Connection 4 —- pizero — VirtualBox Host-Only Network
&! Network cable unplugged &g Identifying... Ny Unidentified network
% @ Realtek PCle GBE Family Controll. @7 USB Ethemet/RNDIS Gadget @ VirtualBox Host-Only Ethemet Ad...
- Wireless Network Connection 3 - Wireless Network Connection 4
&E adafruit 3 Not connected
ofl] Asus USB-NS3 802:11/b/g/n Net X ol icrosoft Virtual WiFi Miniport A...

GO' &/ » Control Panel » Network and Internet » Network Connections » v Search Network Connecti.. O
Organize v Disable this network device  Diagnose this connection  Rename this connection > =~ 0 O
~ Local Area Connection 4 ~ VirtualBox Host-Only Network —~ Wireless Network Connection 3
Network cable unplugged Unidentified network adafruit 3
% @ Realtek PCle GBE Family Controll... @ VirtualBox Host-Only Ethemet Ad... ol Asus uss-ns3 80211076 g/n Net..
— Wireless Network Connection 4 - pizero
Not connected Unidentified network
% llll Microsoft Virtual WiFi Miniport A... | @27 USB Ethemet/RNDIS Gadget

Now you can use a command box to run ipconfig /all if you want to check out the

stats on the connection
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p
E¥ MHV AVR Tools 20121007

Users\ladyada\Desktop\shared>ipconfig /all

Windows IP Configuration

Host Name . . .« « « . . .t ladyada301-PC

Primary Dns suffix’ Coe .

Node Type . . .« « « « « . : Hybrid

IP Routing Enabled. . . . . . . . : No

WINS Proxy Enabled. . . . . . . . : No

DNS Suffix Search List. . . . . . : fios-router.home
Ethernet adapter pizero:

Connection-specific DNS Suffix

DHCP Enabled. . . . .. :No
Autoconfiguration Enabled . . . . : Yes

Subnet Mask ... ... 255.255.255.0
Default Gate e e e e e e
DHCPv6 IAID . . = = = = = = = = 95098

DNS Servers

NetBIOS over Tcpip. . . . . . . . @ Enabled

Ethernet adapter Local Area Connection 4:

Connection- ;pec1f1c DNS Suffix

and ping 192.168.7.2 (the pi)

Description . . . . . . . . . . . : USB Ethernet/RNDIS Gadget
Physical Address. . . . . . . . . : AE-E2-D8-52-92-11

Link-Tocal IPv6 Address . . . . . : fe80::1160:2ef:e097:c2

IPv4 Address. . ... :192.168 .1(Preferred)

32
DHCPv6 Client DUID .+« +« .+« .+« . . : 00-01-00-01-17-BD-FD-BC-

Media State . . . : Media disconnected

656 (Preferred)

80-EE-73-36-FC-6

| MHV AVR Tools 20121007

DHCP Enabled. .. .. :No
Autoconf1gurat1on Enabled . . . . : Yes

\shared>ping 192.168.

32 byteg of data:
rom 2.168 H - 2 time<lms TTL=128
from 2. : 2 time<lms TTL=128
from 192.168 i time<lms TTL=128
from 2. : 2 time<lms TTL=128

Ping statistics for :

Packets: Sent = 4, Recei\ £ = % loss),
Approximate round trip times in milli

Minimum = Oms, Maximum = Oms,

\]adyada\Desktop'\shared>

and even ssh!

MHV AVR Tools 20121007 - ssh pi@192.168.7.2

\Users\ladyada\Desktop\shared>ping 192.168.7.2

Pinging 192.168.7.2
Reply from 192.168.7.2 byt95*32 time< 1m, TTL=64
Reply from 192.168.7.2: bytes=32 time<lms TTL=64

Ping statistics for 197 168.7
Packets: Sent 2, i
Approximate round tr in milli
Minimum = Oms, Maximum = Oms,
Control-C

ers\ladyada\Desktop\shared>ssh pi@192.

The authenticity of host '192.168. ( )' can't be established.
ECDSA key fingerprint is 22:1f:a4:76:55:56: 2:cl:13:ec:5d:26:20:58.
"e you sure you want to cont‘nue co nect1ng (yeg,no)? yes
ning: Permanently added '192.168.7.2"' (ECDSA) to the 1list of known hosts.
pi@192.168.7.2"'s password:

The programs included with the Debian GNU/Linux system are free software;
the exact d13tr1but101 terms for each program are described in the

share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent

permitted by app11cab1e E
2:22:16 2015 from 192.168.7.1
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Ethernet Tweaks

Using mDNS/Bonjour Naming

If you don't want to have to remember your Pi's IP address, you don't have to! Jessie
Lite includes and automatically enables avahi which lets you use names
like raspberrypi.local

If for some reason its not activated, we have a full tutorial that will help you get set up.
(https://adafru.it/khB)

Don't forget, Windows doesn't have native Bonjour support, so download & install
Bonjour Print Services!

(check the tutorial above for a link on where/how to install, you only have to do it
once)

So, after you get ping'ing working...try ping raspberrypi.local

=® MHV AVR Tools 2012100

C:\Users\ladyada\Desktop\shared>ping 192.168.7.2

P'in?in% 192.16 2

Reply from 192. es=32 < TTL=64
Reply from 192. ytes=32 ti TTL=64
Reply from 192. : i TTL=64
Reply from 192.168.7.2: ime<

Ping statistics for 192.168. =

Packets: Sent = 4, Recei 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds

Minimum = Oms, Maximum = Oms, Average = Oms

C:\Users\ladyada\Desktop\shared>ping raspberrypi.local

Pingi 7ff: %56] with 32 bytes of data:
RepTy 0 ff:f i

Reply from fe8

Reply from fe8

Reply from fe80::

Ping statistics for fe80::a0
Packets: Sent = 4, Recei

Approximate round trip times
Minimum = Oms, Maximum = Oms,

C:\Users\ladyada\Desktop\shared>_

Or for ssh, it's also perfectly fine:
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file:///home/bonjour-zeroconf-networking-for-windows-and-linux/overview

PuTTY Configuration

B e

o o—

===

Category:

Basic options for your PuTTY session

- Features
=) Window

- Appearance
- Behaviour
- Translation
- Selection

- Colours

[=)- Connection

Specify the destination you want to connect to
Host Name (or IP address) Port
raspbemypi local 22

Connection type:
() Raw () Telnet () Rlogin @ SSH

() Seral
Load, save or delete a stored session
Saved Sessions

Default Settings
Bluefruit leftport
Desk Pi

Desk Pi wifi
FTDI com3S
FTDI left port
loTP Pi

Close window on exit:

() Aways () Never @ Only on clean exit

J[ conce

Open

Sharing Network Access to Your Pi

On OS X, open the Network tab of System Preferences.

[ J >
c @ B
One

General Desktop & Dock
Screen Saver

- v R

Displays Energy Keyboard
Saver
@ -

iCloud Internet Extensions
Accounts

n

@

Users & Parental App Store

Groups Controls

=
[S—T) —

Flash Player FUSE for OS X

©Adafruit Industries

System Preferences Q
= : =
58 o
Mission Language Security Spotlight  Notifications
Control & Region & Privacy
Mouse Trackpad Printers & Sound
Scanners
@ 0 @
Bluetooth Sharing

- @

Startup Time
Disk Machine

Date & Time

Accessibility

z

NoSleep
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Select the existing CDC or RNDIS USB connection to your Raspberry Pi by
selecting Manually from the Configure IPv4 menu. Use 192.168.2.1 for the IP Address,

and 255.255.255.0 for the Subnet Mask. Click Apply to save your changes.

([ ] <

Wi-Fi

Connected -

CDC C...Gadget /

Connected

Location:

+ —

Network Q

~
v

Automatic

Then, open the Sharing tab in System Preferences.

o >
= .
General Desktop &

Screen Saver

= 1~

Displays Energy
Saver
iCloud Internet
Accounts
Users & Parental
Groups Controls

/ I

Flash Player FUSE for OS X

©Adafruit Industries

Dock

Keyboard

—
Extensions

A

App Store

«
>

Java

Status: Connected
CDC C ite Gadget is tly active
and has the IP address 192.168.2.1.
Configure IPv4: Manually
IP Address: 192.168.2.1
Subnet Mask: 255.255.255.0
Router:
DNS Server:
Search Domains:
Advanced... ?
Assist me... Revert Apply
System Preferences Q
Mission Language Security Spotlight  Notifications
Control & Region & Privacy
Mouse Trackpad Printers & Sound
Scanners

=

——

Network Sharing

. N T

- R - @
Dictation  Date & Time Startup Time
& Speech Disk Machine
NoSleep

Accessibility
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Turn on Internet Sharing to share your existing internet connection from Wi-Fi or
ethernet with the CDC or RNDIS Raspberry Pi connection.

(€] < i Sharing Q

Computer Name: todd

Computers on your local network can access your computer at: Edit
todd.local oee
On  Service ® Internet Sharing: On
Screen Sharing Internet Sharing allows other computers to share your connection to the
File Sharing Internet. Computers connected to AC power won't sleep while Internet
. . Sharing is turned on.
Printer Sharing
Remote Login Share your connection from: Wi-Fi <
Remote Management
Remote Apple Events To computers using:  ©On  Ports
v Internet Sharing i

Bluetooth Sharing

Edit your /etc/network/interfaces file on your Pi to match the one below.

# interfaces(5) file used by ifup(8) and ifdown(8)

# Please note that this file is written to be used with dhcpcd
# For static IP, consult /etc/dhcpcd.conf and 'man dhcpcd.conf!'

# Include files from /etc/network/interfaces.d:
source-directory /etc/network/interfaces.d

auto lo ushb0
iface lo inet loopback

iface ethO® inet manual
allow-hotplug wlan®
iface wlan@ inet manual
wpa-conf /etc/wpa supplicant/wpa supplicant.conf
allow-hotplug wlanl
iface wlanl inet manual
wpa-conf /etc/wpa supplicant/wpa_supplicant.conf

allow-hotplug usboO
iface usb0 inet manual

The important lines are:

auto lo ushbO

and also:
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allow-hotplug usbo

iface usb0® inet manual

Restart your Pi using sudo reboot, and SSH back in to it using ssh
pi@raspberrypi.local. You can then attempt to ping google.com.

$ ping -c 5 google.com
58.219.238): 56 data bytes

PING google.com (216.
64 bytes from 216.58.
64 bytes from 216.58.
64 bytes from 216.58.
64 bytes from 216.58.
64 bytes from 216.58.

219.238:
219.238:
219.238:
219.238:
219.238:

icmp_seq=0 ttl=55
icmp seqg=1 ttl=55
icmp_seq=2 ttl=55
icmp_seq=3 ttl=55
icmp seq=4 ttl=55

--- google.com ping statistics ---
5 packets transmitted, 5 packets received, 0.0% packet loss
= 20.379/20.661/20.975/0.247 ms

round-trip min/avg/max/stddev

time=20.975
time=20.904
time=20.646
time=20.401
time=20.379

ms
ms
ms
ms
ms

If using Windows, open Network and Sharing Center and click on Change Adapter

Settings

¥ Network Connections

A § > ControlPanel > Network and Intemet > Network Connections

Orgonize +  Connect To

ditems 1 item selected

Disable this network device

Disgnose this connection

Right-Click on your internet connection and select Properties.

& Network Connections

4 & > ControlPanel > Network and Internet > Network Connections

Organize v Connect To

™ Bluetooth Network Connection ™ Ethernet
;ﬁ ot .gﬂ
e

ditems 1 item selected

©Adafruit Industries

Disable this network device

X <

Diagnose this connection  Rename this connection
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Select the Sharing tab. Click the checkbox if it is not already checked. Then click on
Select a private network connection and select PiZero from the dropdown.

P
4 & > ControlPanel > Networkand Intemet 5 Network Connections v O | SearchNetwork Connections P

Qenaniza w . ConnactTo . Dicshlathic nsbwork dmacaDiagnose this connection Rename this connection  View status of this connection  » &~ M

y .
l - Vii-Fi

Networing  Shong ble & ATT4caUUSs

boe ontroller | adll] Intel(R) Dusal Band Wireless-AC 31
temet Connection Sharng

[ Miow other network users to connect through this
computer’s ktemat connection

Home networking connection
Select a prvate network connection v

[0 Aow other network users to cortrol of dsable the
shared Intemet connection

Settings.
oK Cancel
ditems 1 item selected i =
: 4
4§ > ControlPanel > Network and Internet » Network Connections v & | Search Network Connection p

Qenaniza s Connact Ta.Dicablathicnabunde dmica—Diggnose this connection  Rename this connection  View status of this connection  » - @ @O

¥ Vii-Fi Properties
| oy, 1

Netwosking Sharng ble aE | TTacauugs
3 FGE oller i Intel(R) Dual Band Wireless-AC 31 dget

Intemet Connection Sharing

21 Alow cther network users to connect through this
compaters Intemet connection

Home networking connection

[Fzes |

JSdeaawuen«mmm
Cl{ehemet

Settings.

ditems 1 item selected =

Restart your Pi using sudo reboot, and SSH back in to it using ssh
pi@raspberrypi.local. You can then attempt to ping google.com.

$ ping -c 5 google.com

PING google.com (216.58.219.238): 56 data bytes

64 bytes from 216.58.219.238: icmp seq=0 ttl=55 time=20.975 ms
64 bytes from 216.58.219.238: icmp seq=1 ttl=55 time=20.904 ms
64 bytes from 216.58.219.238: icmp seq=2 ttl=55 time=20.646 ms
64 bytes from 216.58.219.238: icmp seq=3 ttl=55 time=20.401 ms
64 bytes from 216.58.219.238: icmp seq=4 ttl=55 time=20.379 ms

--- google.com ping statistics ---

5 packets transmitted, 5 packets received, 0.0% packet loss
round-trip min/avg/max/stddev = 20.379/20.661/20.975/0.247 ms
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IP Addressing Options

On newer versions of Raspbian, the IP addressing for all network cards is done on the
Pi via the program called dhcpcd. If you just want to set a static IP address, you can
edit the /etc/dhcpcd.conf file, but we're going to take a different approach.

This page in the guide will walk you through:

« Disabling dhcpcd
« Setting your IP address on usbO manually
« Setting up the 10 and wlanO interfaces to act normally
« Run your own DHCP server on the usbO port, so your Pi can provide an address
to your Linux or Windows PC or Mac without any additional software on your
desktop or laptop.
Disabling dhcpcd

First, let's disable dhcpcd. This is non-destructive, but when we run this command
dhcpcd won't be able to assign addresses anymore, so you should be logged in
locally for this with a monitor attached.

sudo systemctl disable dhcpcd

Setting up the interfaces

Now let's setup your interfaces manually since dhcpcd won't be doing it anymore. Go
ahead and run:

sudo nano /etc/network/interfaces
In there you will probably see something in the file that says:
source-directory /etc/network/interfaces.d

Go ahead and leave that in. Below it, add all of this text, paying attention to the
indents:

auto lo
iface lo inet loopback
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auto usbo
allow-hotplug ushbO
iface usb0 inet static
address 10.77.77.77
netmask 255.255.255.0

allow-hotplug wlan@

iface wlan@ inet dhcp

wpa-conf /etc/wpa supplicant/wpa supplicant.conf

The interfaces we've assigned are 10 (loopback, which is needed, just not in scope of
this guide), usbO (which we assigned a static IP address of 10.77.77.77), and wlanO,

which will still connect to WiFi normally. Go ahead and save the file and close the
editor.

Next, let’'s make sure your phone’s hotspot connection is in /etc/wpa_supplicant/
wpa_supplicant.conf.

Run:

sudo nano /etc/wpa supplicant/wpa supplicant.conf

In there, each network should be listed like this:

network={

ssid="Your-Home-SSID"

psk="yourpassphrase"

}

Modify it to match your home network's wireless info - if it's already there, you don't

need to add it. You can add this section for each wireless network you'll want the Pi to
connect to.

Run your own DHCP Server

Next we'll install dnsmasq, which will let us use DHCP to assign IP addresses to PCs
or Macs that connect to the USB port on the Pi. Simply run:

sudo apt-get install -y dnsmasq

Configuration is easy - just run:
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sudo nano /etc/dnsmasq.conf
Add the following lines at the bottom:

dhcp-range=10.77.77.78,10.77.77.99,12h
dhcp-option=3
dhcp-option=6

The DHCP range will need to match the interface IP address we assign to the usbO
interface, and this option will assign addresses between 10.77.77.78 and .99, with a 12
hour lease. That should be more than enough. If you need to change the IP range for
some reason, make sure to match the configuration of usbO with these items. We also
us DHCP options 3 and 6 - they are annotated in the config file, but they prevent
dnsmagq from advertising a default route or DNS - we don’t need this Pi to be a DNS
server or a router for this tutorial.

Go ahead and save and exit from the file, we won’t start dnsmasq just yet though.
When rebooting, please give your Pi time to start all the services, get a WiFi address,
and assign one to your PC. The Pi Zero W is a little slower.

Go ahead and safely shut the Pi down with the following command:

sudo halt

Checking it out

Once the Pi is halted, you should be able to see nothing going on with the display
and safely unplug it from power. Next you can simply plug a USB data cable (make
sure it's not a charging cable) to the micro USB port closest to the center of the Pi,
and the other end to your PC. You'll hear a sound and see drivers installing on
Windows 10 and newer, and on all systems you'll see a nhew network card. You should
be able to simply connect with:

ssh -1 pi 10.77.77.77
From your PC and get the login prompt on the Pi. The Pi will also independently

connect to WiFi, which can be handy if you're testing a different wireless network,
connecting to a WiFi hotspot, etc.
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Other Modules!

Serial and Ethernet are the easiest to get going but they are far from the only gadgets
the Linux kernel supports. You can also try such options as:

- Mass storage (you can have the Pi appear as a 'USB key' disk drive ) - note, we
didn't get this up and running smoothly, it enumerated but disk access to the
backing file didnt work on our windows machine

« MIDI - shows up as a 'native' USB MIDI audio device

« HID - appear to the host computer as a mouse/keyboard/joystick

« Audio - Show up as an audio/speaker device & line in as well?

- Composite - a mix of serial/ethernet/mass storage composite devices is
available. Note that this may work on a Mac or Linux but for windows you'd need
a custom driver

« Printer, webcam, etc - There's about a dozen more options

For more details, check out the USB gadget API framework page (https://adafru.it/klc)

Sunxi also has a handy page (https://adafru.it/kld)

We compiled all of the available USB gadget modules into the December 25, 2015 (or
later) kernel tgz. You can enable them by using modprobe or editing the /etc/modules
file to enable. If they need options, creating a new file for those options in /etc/
modprobe.d/usbgadget.conf or similar

In particular, here's the modules that are available:

USB Peripheral Controller

CONFIG USB FUSB300 is not set
CONFIG USB FOTG210 UDC is not set
CONFIG_USB GR UDC is not set
CONFIG_USB R8A66597 is not set
CONFIG USB PXA27X is not set
CONFIG_USB MV UDC is not set
CONFIG USB MV U3D is not set
CONFIG USB M66592 is not set
CONFIG _USB BDC UDC is not set
CONFIG USB NET2272 is not set
CONFIG USB GADGET XILINX is not set
CONFIG_USB DUMMY HCD is not set
CONFIG USB LIBCOMPOSITE=m
CONFIG USB F ACM=m
CONFIG USB F SS LB=m
CONFIG USB U SERIAL=m

CONFIG_USB_U ETHER=m
CONFIG USB_F SERIAL=m
CONFIG USB F OBEX=m

HHHFHFHHFHBEHRHHHERR
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http://www.linux-usb.org/gadget/
http://linux-sunxi.org/USB_Gadget

CONFIG_USB_F _NCM=m

CONFIG _USB_F ECM=m
CONFIG USB F _EEM=m

CONFIG _USB_F _SUBSET=m

CONFIG USB F RNDIS=m

CONFIG USB F MASS STORAGE=m
CONFIG USB F _FS=m

CONFIG USB F UACl=m
CONFIGfUSBfF7UAC2 m
CONFIG_USB_F _UVC=m
CONFIG USB F MIDI=m
CONFIG USB _F HID=m
CONFIG_USB_F_PRINTER=m
CONFIG _USB CONFIGFS=m

CONFIG _USB CONFIGFS SERIAL=y
CONFIG USB CONFIGFS ACM =y
CONFIG USB CONFIGFS OBEX= y
CONFIGfUSBfCONFIGFSiNCM =y
CONFIG_USB CONFIGFS ECM=y
CONFIG USB CONFIGFS ECM SUBSET=y
CONFIG_USB CONFIGFS RNDIS=y
CONFIG USB CONFIGFS _EEM=y
CONFIG USB CONFIGFS MASS STORAGE= y
CONFIG7U587CONFIGF57F7L8755 =y
CONFIG _USB CONFIGFS F FS=y
CONFIG USB CONFIGFS F UACl=y
CONFIG USB CONFIGFS F UAC2= =y
CONFIG_USB_CONFIGFS_F_MIDI =y
CONFIG USB CONFIGFS F HID=y
CONFIG_USB _CONFIGFS F UVC=y
CONFIG_USB_CONFIGFS F PRINTER=y
CONFIG _USB_ ZERO=m
CONFIG_USB_AUDIO=m

# CONFIG GADGET UAC1 is not set
CONFIG USB ETH=m

CONFIG USB ETH RNDIS=y

CONFIG USB ETH EEM=y

# CONFIG USB G NCM is not set
CONFIG_USB_GADGETFS m
CONFIG_USB_FUNCTIONFS=m
CONFIG_USB FUNCTIONFS ETH=y
CONFIG USB FUNCTIONFS RNDIS=y
CONFIG USB FUNCTIONFS GENERIC= y
CONFIG USB MASS STORAGE=m
CONFIG USB G SERIAL=m

CONFIG USB MIDI GADGET=m
CONFIG USB G PRINTER=m

CONFIG USB CDC COMPOSITE=m
CONFI67USBfGiACM7MS m
CONFIG USB G MULTI=m

CONFIG USB G MULTI RNDIS=y
CONFIG USB G MULTI CDC=y
CONFIG USB G_HID=m

CONFIG USB G DBGP=m

# CONFIG USB G DBGP PRINTK is not set
CONFIG USB G | DBGP SERIAL= =y
CONFIG USB G WEBCAM m

# CONFIG USB LED TRIG is not set
# CONFIG UWB is not set
CONFIG_MMC=y

# CONFIG MMC DEBUG is not set

Compiling your own kernel? Here's

the v4.4 .config we used

https://adafru.it/kle
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https://learn.adafruit.com/system/assets/assets/000/029/354/original/.config?1451251999

You'll also have to patch the '‘common' rpi overlay as shown here (https://adafru.it/khf)

Old Kernel Install

This is the older, no longer required technique - documented in case you need it!

Step 0. Download new Kernel Package

Download the following onto your desktop computer:

Download the modular Gadget

Kernel TGZ file
https://adafru.it/klb

and rename it gadgetkernel.tgz

Step 1. Copy New Kernel to SD Card

Copy the new kernel file over to the boot directory of the Jessie Lite card. After you're
done burning the SD image, don't eject it just yet. Drag the kernel.tgz file over to the
SD card. This way you can ferry the kernel into your Pi without needing network

- dassss B -— - -
v v |45 , ’ Search Coguter

| > P — —

Eject Properties System properties Uninstall or change a program Map network drive > B v

" 4 Hard Disk Drives (1)
Local Disk (C:)

u T mm——
&/ 69.6 GB free of 447 GB

4 Devices with Removable Storage (2)

£ 4 boot (E:) \
DVD Drive (D:) “ o — J
@ 7 305 B free of 59.9 MB
saiia; L Copy to boot (E))

Step 2. Log into your Pi Zero

Insert the SD into your Pi Zero, connect the console cable, power the Pi & log into via
the USB console.
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https://github.com/raspberrypi/linux/issues/1212#issuecomment-165148405
http://adafruit-download.s3.amazonaws.com/gadgetmodulekernel_151226a.tgz

I COMS1 - PuTTY o | E |

Step 3. Uncompress new kernel package
Uncompress and install the kernel .tgz file

run the following commands:

+cd”
- sudo mv /boot/gadgetkernel.tgz .
- tar -xvzf gadgetkernel.tgz

You'll see a long stream of file names ending with tmp/boot/kernel.img

You may see a bunch of complaints about timestamps being in the future, this is

totally OK
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Step 4. Backup and Install new Kernel

Run

- sudo mv /boot/kernel.img /boot/kernelbackup.img

to make a backup of the current kernel. Now run

- sudo mv tmp/boot/kernel.img /boot

You may see complaints about preserving ownership, you can ignore them

Step 5. Install Overlays & Modules

Run the commands to install the new overlays & modules

- sudo mv tmp/boot/overlays/* /boot/overlays
- sudo mv tmp/boot/*dtb /boot
- sudo cp -R tmp/boot/modules/lib/* /lib

©Adafruit Industries Page 39 of 41



& COMS1 - PuTTY

Gadget Serial!

Now we'll tell the Pi we want to use the g_serial module
Run

- sudo nano /etc/modules

and add g_serial on a single line at the end, then save
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(8 coms1 -purry - [ESFIEN

GNU nano 2.2.6 /etc/modules

Continue from this step for the rest of Serial Gadget setup and testing (https://
adafru.it/q1c)

Gadget Ethernet!

Now we'll tell the Pi we want to use the g_ether module

Run

. sudo nano /etc/modules

and add g_ether on a single line at the end, then save

(& comst - puTTy - =<

GNU nano 2.2.6 /etc/modules
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