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FCC/IC Compliance Statement:

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This equipment generates uses and can
radiate radio frequency energy and, if not installed and used in accordance with the instructions,
may cause harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the equipment
off and on, the user is encouraged to try to correct the interference by one or more of the following
measures:

» Reorient or relocate the receiving antenna.
e Increase the separation between the equipment and receiver.

o Connect the equipment into an outlet on a circuit different from that to which the receiver
is connected.

o Consult the dealer or an experienced radio/TV technician for help.

Changes or modifications not expressly approved by the party responsible for compliance could
void the user’s authority to operate the equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

RF Exposure Information: FCC RF Exposure requirements: The highest SAR value reported
under this standard during product certification for use next to the head with the minimum
separation distance of 10mm is 1.49W/Kg. This transmitter must not be collocated or operat-
ing in conjunction with any other antenna or transmitter. This product is compliance to FCC
RF Exposure requirements and refers to FCC website https://apps.fcc.gov/oetcf/eas/reports/
GenericSearch.cfm search for FCC ID: 2AHUL-9474663.

EU — Declaration of Conformity:

Shenzhen MZJ Technology Co., Limited declares that WiPhone Model # NOC311 and NOC311P
complies with the essential requirements and other relevant provisions of Directive 1999/5/EC.
A copy of the Declaration of conformity is available on request. Shenzhen MZJ Technology Co.,
Limited. Room 803 Chevalier House 45-51 Chatham Road South Tsim Sha Tsui Kowloon, Hong
Kong

Caution:

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation, Sci-
ence and Economic Development Canada’s licence-exempt RSS(s). Operation is subject to the
following two conditions:

1. This device may not cause interference.

2. This device must accept any interference, including interference that may cause undesired
operation of the device.



https://apps.fcc.gov/oetcf/eas/reports/GenericSearch.cfm
https://apps.fcc.gov/oetcf/eas/reports/GenericSearch.cfm

WiPhone User Manual, v0.lalpha

L’émetteur/récepteur exempt de licence contenu dans le présent appareil est conforme aux CNR
d’Innovation, Sciences et Développement économique Canada applicables aux appareils radio
exempts de licence. L’exploitation est autorisée aux deux conditions suivantes :

1. L appareil ne doit pas produire de brouillage;

2. I’ appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est
susceptible d’ en compromettre le fonctionnement.

This EUT is compliance with SAR for general population/uncontrolled exposure limits in IC RSS-
102 and had been tested in accordance with the measurement methods and procedures specified
in [EEE 1528 and IEC 62209. This equipment should be installed and operated with minimum
distance 10mm between the radiator and your body. This device and its antenna(s)must not be
co-located or operating in conjunction with any other antenna or transmitter.

Cet appareil est conforme aux limites d’exposition DAS incontrdlée pour la population générale de
la norme CNR-102 d’Industrie Canada et a été testé en conformité avec les méthodes de mesure
et procédures spécifiées dans IEEE 1528 et IEC 62209. Cet appareil doit étre installé et utilisé
avec une distance minimale de 10mm entre i’émetteur et votre corps. Cet appareil et sa ou ses
antennes ne doivent pas étre co-localisés ou fonctionner en conjonction avec tout autre antenne
ou transmetteur.




Overview

WiPhone is a unique, minimal phone. It’s designed to enable hackers by making it easy to extend
and modify the electronics and software. Something typical phones are not good for. WiPhone is
also a VoIP mobile phone. It uses WIFI to make HD voice calls, for free. This means that there
is no required service contract - and it’s yours for life.

WiPhone is different beast from most smartphones these days. WiPhone uses the existing WiFi
around you to make HD Voice calls. For free. Buy it once and it’s yours.

QY Free Calling!

HD Voice, No Service Contracts

=
P
-

WiPhone

Works on most broadband WiFi networks (including most home WiFi connections). No service
contract required, and you can even upgrade the firmware or expand the hardware to do things
it wasn’t originally intended for.




Get Started

2.1 Charge the battery

Your battery has been partially charged at the factory, but you may need to recharge it before
you can use your phone.

1. Plug the charger into a wall outlet.
2. Connect the charger to the phone. When done, unplug the charger from the phone.
3. You can use USB charging when a wall outlet is not available.

Note: If the battery is completely discharged, it may take several minutes for WiPhone to attain
stable power and function properly.

2.2 Keys and Writing Text

Press a key repeatedly until the letter is shown.

To type in a space press 0 .

To type in a special character or punctuation mark, press *.

To switch between character cases, press # repeatedly.
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Selection Keys

Menu/OK Key

Power ON/OFF

User Defined
Function Keys

Number Keys

2.3 Turning WiPhone ON

Press the key to Turn ON the WiPhone. After normal bootup you will see Home screen.

Note: When phone bootup and not connected to WiFi you will see this text on Home Screen

Time: network no NTP which means you need to setup WiFi connection to aquire time from
NTP server.
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Time: network no NTP

WiPhone

Uer, B.2.18

2.4 Turning WiPhone OFF

WiPhone support Software Shutdown and Force Shutdown.

o Press button for ~4s and the screen of WiPhone will turn blank while in background
WiPhone will Save and Stop any running tasks and then shutdown the WiPhone.

e In some cases when software shutdown is not working, you can hold button fro ~10s
to force WiPhone to shutdown.

2.5 Setting Up WiFi

Select Menu > O Settings > Scan WiFi networks.
Select the desired network and Press OK button.
Enter Password.

Press Save Button.

AR o S .

Now the password for you desired network is saved and you will see 4+ sign with that
network.

6. Select the WiFi network from last step and press connect to WiFi network.
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SSID + (-61) AndroidAP_3073 ssiD
AndroidAP_3073 (-33) Pucl - B8 AndroidAP_3073
Password Password
password password

Back J| Connect Clear J Select Back J Connect Clear

7. After Successful connection you will able to scree Wifi symbol at top status bar and WiPhone
will update the date and time from NTP server.

22:05

19 Jan 2020

Fig. 1: Main Screen.

2.6 Screen Settings

You can change your screen setting by navigating to : * Menu > O Settings > Screen
config.

The few options which you can change with screen settings are:

1. You can change the screen brightness. Select low brightness level to save Power.
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19:07 5 ([

Brightness —@—— 3%

Dim screen 4 Yes K

Dim level @#— 15%
Dim after, s S0

Sleep screen 4 Yes k
Sleep after, s 100
Lock screen 4 No K

Save Clear

Fig. 2: Screen Settings.

2. Screen Dim option. If you select this option the screen will be automatically dimmed to
specified brightness level.

e Screen Brightness in Dim mode.
e Time in sec after which screen will enter Dim mode.

3. Sleep screen: If you select this option, The screen will enter sleep mode and you will need
to press any key to turn the display ON.

o Time in sec after which screen will enter sleep mode.
4. Lock Screen: To avoid accidentally pressing the keys, use keypad lock option.
UNLOCK THE KEYS:
Press OK, and then * button to Unlock keys.

2.7 Audio Settings

To change the volume of Ear Speaker, Loud Speaker and Headphones

e Select Menu > O Settings > Audio settings.
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Loudspeaker volume

& 0dB

Headphones volume
L -6 dB

Ear speaker volume

& 6dB

Fig. 3: Audio Settings.

Note: You can change volume of your audio channel during voice calls and while listening to
music by UP and DOWN arrow keys.

2.8 Time Setting

By default Wiphone shows Universal Time (UTC). You can search for time offset for your
region and can add to time offset.

e Select Menu > O Settings > Time setting.

CDNote: Switch the device off and disconnect the charger and any other device before removing
any covers. Avoid touching electronic components while changing any covers. Always store and
use the device with any covers attached.
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Time setting 22:06 R

Time offset: |§

Save Clear

Fig. 4: Time Offset.
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Setting up SIP account

3.1 Registering at Linphone.org

1. Go to https://www.linphone.org/freesip/home in your web browser.

2. Choose username, pick a password, enter your email address and name:

[ ] & Free SIP service X +

& c ® linphone.org/fi

linph=ne —

open source VOIP project

Create an account

Username *

imya505

(this will be your SIP username)

Password *

E-mail *

andriy@mzjtechnology.com

First Name

Andriy

3. Confirm your email address by following a link in the received email.

11
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4. Go to https://www.linphone.org/freesip/myaccount to see your SIP credentials.

[ ] &# Free SIP service +

&« c @ ® http linphone.org,

linph=ne —

open source VOIP project —

YOUR SIP INFORMATION

Sip identity : imya505@sip.linphone.org
Username : imya505

Email : andriy@mzjtechnology.com
Domain / Proxy : sip.linphone.org

3.2 Registering at OpenSIPS.org

1. Go to http://voip.opensips.org/account /reg/index.php in your web browser.

2. Enter your name and email address, pick a username, SIP alias and password:

voip.opensips.org

opensIps

Congratulations! Your opensips.org account was set up!

User Identity: laowai86
Alias: 9867788
Domain: opensips.org

IMPORTANT: Remember 'User Identity'! You will need it to authenticate yourself to manage your
profile via web page as well as to register your SIP phone to our server.

3. Confirm your email address by following a link in the received email.

4. Remember your SIP credentials from the opened window:

12
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d.

VolP Service x +

ip.opensips.org/account/r

opensips

To register, please fill out the form below and click the submit button at the bottom of the page.
An email message will be sent to you confirming your registration. Please contact
registrar@opensips.org if you have any questions concerning registration on opensips.org SIP
service.

First Name: |Andriy
Last Name: |Makukha

Email: |andriy@mzjtechnology.com
Address to which a subscription
confirmation request will be sent. (If
an invalid address is given, no
confirmation will be sent and no SIP
account will be created.)

Timezone: | Asia/Shanghai j
Pick your SIP ID PE—
(username):

Go to http://voip.opensips.org/account/ if you wish to administer your account.

3.3 Registering at IPTel.org

A

Go to https://serweb.iptel.org/user/reg/index.php in your web browser.

Enter your name, email, traditional phone number, pick your username and password:
Wait until your application is approved.

Confirm your email address by following a link in the received email.

Go to https://serweb.iptel.org/user/index.php and enter your username and password.

13
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SIP Express Router - web interface X +

C ®

general privacy forward

your password:
retype password:
first name:

last name:
email:

phone:
language:

timezone:

your aliases:

sip:450703@iptel.org

sip:persevere@iptel.org

edit aliases

iptel.org/.

Andriy
Makukha

Europe/Kiev

Save

SIP Express Router - web interface X +

c @

iptel.o

To register, please fill out the form below and click the submit
button at the bottom of the page. An email message will be
sent to you confirming your registration. Please contact
registrar@iptel.org if you have any questions concerning
registration and our free trial SIP services.

first name
last name

email

your timezone

pick your user name

phone:

: ‘ Andriy

. | Makukha

H ‘ andriy@mzjtechnology.com

Address to which a subscription
confirmation request will be sent. (If
an invalid address is given, no
confirmation will be sent and no SIP
account will be created.)

| +380973679978

This is your PSTN phone number
where you can be reached.

: ‘ Europe/Kiev

. | persevere|

3.4 Registering at Sip2sip.info

1. Go to https://mdns.sipthor.net/register_sip_account.phtml in your web browser.

14
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P sip2sip.info - free SIP account X+

® fa htty ns.sipthor.net/reg p_¢ unt.phtml B

SIP2SIP is a real time communications service for audio, video, presence, chat, file transfer and
multiparty conferencing based on WebRTC, SIP, XMPP and related protocols. The service is free to use
based on a fair-use policy and federates with publicly reachable SIP and XMPP domains.

Sign Up
Username
Type a account or leave it empty if
Account thefeel you want a random number assigned.
Password cececcccccce The domain is fixed to sip2sip.info and

can't be changed.
Confirm Password

uuuuuuuuuuuuu password forgotten? n
First name Andriy @

Last name Makukha

Privacy - Terms

2. Pick a username and password, enter your name and email address:

3. Wait for an email with SIP settings.

P sip2sip.info - free SIP account X+

® #a https://mdns.sipthor.net/register_sip_account.phtml

- SIP:SIP

SIP2SIP is a real time communications service for audio, video, presence, chat, file transfer and
multiparty conferencing based on WebRTC, SIP, XMPP and related protocols. The service is free to use
based on a fair-use policy and federates with publicly reachable SIP and XMPP domains.

Customer entry Andriy Makukha has been created
SIP account thefeel@sip2sip.info has been added
SIP settings have been sent to andriy@mzjtechnology.com

Your sip account has been created and the settings of your account have been sent to your email address.

> 1 H™N 4
[P LLTR 14N

Download Blink SIP client for Mac OSX and Windows

Use your WebRTC enabled browser for audio/video calls at https://webrtc.sipthor.net

3.5 Set your smartphone up to use your new SIP account

There are quite a few VoIP apps available. Typically you\’ll need your account name/user name,
password, the server to connect to, and sometimes other info like which port to use.

LinPhone also has a nice one:

15
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Google Play: https://play.google.com/store/apps/details?id=org.linphone
Apple App Store: https://itunes.apple.com/us/app/linphone/id3600656387mt=8

Or you can use the native Android client.

fe PO

How to add a SIP
Account on
Android.

(Each version of
Android will be
different)

Ve e

Q

3.6 Log in on WiPhone with new SIP account

o Select Menu > S Settings > SIP accounts > Add.

16
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PAR ) 2196 2 2197 2 :

i Phongbook SIP account Namf:
.- Andriy M.
[N Messages Edit currerit network User: Server:
andriy sip2sip.info
x Tools Scan WiFi networks SIP URI:

sip:andriy@sip2sip.info

@' Settings

Password:

m\-wnwwm\-w|

Select Clock

If you have multiple sip accounts you can choose primary account you want to connect to :

o Select Menu > = Settings > SIP accounts.
e Press OK button on account you want to make primary and then select option Make
primary.

o After you select your primary account and it connected. The color of Primary sip account
will change to green.

N35E ™ 11:35 G ™ 136 I ™

Aamir Voip.ms . . Aamir Voip.ms
sip242546_aamir@sanjose2_ Aamir435 Antisip sip242546_aamir@sanjose2.

Aamir435 Antisip _ . . Aamir435 Antisip
sipaamirniaz435@sip.antisi [le sipaamirniaz435@sip antisi sip:aamirniazi35@sip antisi
p.com

Z Edit

Z Make primary

@ Delete

Add Back f§ Select Back § Add Back

17



Calls and Messages

To make a call you need to save recipient sip information in contact. Saving contact information
is simple :

e Select Menu > Phonebook > Add.

e Write name of the contact in Name: field.

o Enter SIP address to SIP URI:.

« Press Save key to save the contact.

Phonebook is empty Name

i opensips
| Phonebook opensips 1 si|?:makul?ha(@ll]pl!nSipS.Q

SIP URI
sip:makukha@opensips.org

Select Clock § Add Back Add Back

4.1 Make a Call

o Select Menu > Phonebook > Select Contact.
e Press button to start dialing.Or you can Press OK and select Call.

e Press button to hang up call.

18
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‘ opensips _
sip:-makukha@opensips. B opensips Making a call... Hanging up

Q sip:-makukha@opensips.org E B
R cal opensips
d sipmakukha@opensips.org sip:makukha@opensips.org

=] Send message ACK

4.2 Receive a Call

e Press button to Accept Call.

e Press button to Reject Call.

4.3 Messages

e Select Menu > &V Message > Z New Message.
o Enter sip addressof message recipient in To: field and Enter text in Message: field.

e Press Send button to send message.

19



WiPhone User Manual, vO0.lalpha

Messages 1:37 F1 N (1w

New Message 1142 (F] f\ mm

To
sip:aamirniaz436@sip.antisip.

Z New Message

Inbox Mess
|£| 1 Messaqges Message
hello]
1 Sent
L= No messages

Select Back | Send Clear

OR
e Select Menu > Phonebook > Select Contact.

e Select Send Message and write text.

o Press Send button to send message.

View contact NHUEI N W New Message 1142 F] R [l

To
B Aamirk36 Antisip | iy aamirniaz436@sip.antisip.

g sipaamirniaz436@sip.antisi Message

p.com hello]

. Call

(=] Send message

Options Back | Send Clear

20



WiPhone Programming Instructions

5.1 Prerequisites

5.1.1 Hardware

For compiling and editing WiPhone firmware, you will need a computer capable of running Ar-
duino Desktop IDE (with either Linux, MacOS or Windows operating systems) and a microUSB
cabel.

5.1.2 Software

The following software packages are required to compile WiPhone firmware:
1. Arduino Desktop IDE https://www.arduino.cc

2. Arduino core for WiPhone (WiPhone Arduino) https://wiphone.io/static/releases/
arduino_ platforms/WiPhone0.1.0.zip

3. Arduino plugin for uploading files to ESP32 file system https://github.com/me-no-dev/
arduino-esp32fs-plugin

If you want to contribute to the firmware, you should also have the Git source-control management
tool: https://git-scm.com/

5.2 Installing Arduino Desktop IDE

Download an installer for your platform from the official Arduino website: https://www.arduino.cc
Download page: https://www.arduino.cc/en/Main/Software
Follow the installation procedure for each operating system:

o For Linux, download the archive, extract it, run file ”install.sh”.See official instructions for
more details: https://www.arduino.cc/en/Guide/Linux

21
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o For MacOS, copy the file from downloaded archive into the Applications folder.See official
instructions for more details: https://www.arduino.cc/en/Guide/MacOSX

o For Windows, download and run the installer.See official instructions for more details: https:
//www.arduino.cc/en/Guide/Windows

5.3 Installing WiPhone-Arduino wusing Arduino IDE
Boards Manager

If your Arduino IDE is recent enough (ver. 1.8+), you can install Arduino-ESP32 with Arduino
IDE’s Boards Manager:

1. Start Arduino Desktop IDE.
2. Open Preferences window.

3. Enter ”https://wiphone.io/static/releases/arduino_ platforms/package WiPhone index.
json”URL (without quotes) into the Additional Board Manager URLs field.

Note: You can add multiple URLSs, separating them with commas.

£
File Edit Sketch Tools Help

viPhons | Audlocpp | Audioh | FaiMach | GUlcpp | GUIh | Hardwarecpp | Harowareh | LinsarAayh | NamoiNicpp | NanolNih | Networkscpp | Networksh | Storagecpp | Storagsh | Testepp | Testn | clockepp | clockh | configh | helperscpp | helpersh | mp3 decodercpp ™ mp

s2m ~

Settngs | Network.

Sketehbook location:

i \UsersNobody Poaments|Arduino Browse.
Editor language: System Default | (requres restart of Arduino)
Editor font sze: 5

oid startRingtone () ({ Interface scal Automatic | 100 $ i (requires restart of Arduino)
Show verbose output during: [] compi upload & Additional Boards Manager URLs X
Start audio Compiler warnings: None
audio->start () ; Enter additional URLS, one for each row

Display ine numbers
Enable Code Foldng
Verify code after upload

hteps://wiphone .1o/static/releases/azduino_platforms/package_WiPh A
start playing ringtone
t char ringtoneFilename[] = "/ringtone.mp3";

[Juse external ecitor v

laudio->playFile (sSPIFFS, ringtoneFilename)) q 53
DEBUG ("ERROR: could not play file \"$s\" in SPIFFS Gick for a st ofunofficl boards support URLs
R B oK Cancel
Initialize vibrating
gui.state.vibreon = false;
gui.state.vibroToggledMs = millis(); wiph dex.json v

<

4.0pen the Boards Manager... window by navigating to Tools > Board: >Boards Manager...

5.Search for "wiphone”and install WiPhone package by WiPhone Team.

22
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Tool

Help

Audioh | FainMaxh | GUicpp | GULh | Hardware cpp

startRingtone () (

start au
audio->start();

start playing ringtone

const char ringtoneFilename[] = "/ringtone.mg

if (laudio->playFile (sSPIFFS, ringtoneFilename:
DEBUG ("ERROR: nag\ "

could not play file in

Initialize vibra

gui.state.vibroon =
gui.state.vibroToggledMs

fals

Hardwareh | LinearAriayn | NanolNicpp | NanolNih | Networkscpp | Networksh | Storagecpp | Storageh | Testeop | Testh | clockepp | clockh | confian | helperscon | helpersh | mp3_decodercpp ¥ mp
& Boards Manager x
Type [Al | [wphone
WiPhone by WiPhone Team version 0.1.0 TNSTALLED D
Boards included i this package:
WiPhone NOC3L1, WiPhone Pro NOCLLP.
Online help
Mors info
1)

5.3.1 Choosing a board type

After installing WiPhone-Arduino, select WiPhone board by navigating to Tools > Board: ...
menu.

@ Wiphone| Arduino .85

File Edit Sketch Tools| Help

Auto Format CtrleT.
Archive Sketch
Fix Encoding & Reload

} Serial Monitor Ctrl+Shift+ M
Serial Plotter Ctrl+Shift+ L

ESP32 Sketch Data Upload
‘WiFi101 Firmuare Updater

Board: "WiPhone"
PSRAM: *Enabled”

Partition Scheme: “Defauit (2 x 6.5 MB app, 3.6 MB SPIFFS)"
Upload Speed: "921600"

Core Debug Level "None"

Port: "COM30"

Get Board Info

Programmer; "AVRISP mil"
Burn Bootloader

startRingtone () (

Start audio

audio->start () ;

start ying ringtone

const char ringtoneFilename[] = "/ringtone.mg

if (laudio->playFile (sSPIFFS, ringtoneFilenan

DEBUG ("ERROR: could not play file \"%s\" ixy

Harware | LinsarAtagh | NanolNiepp | NanoNin | Networkscpp | Networksh | Storagscpp | Storagen | Testepp | Testh | clockepp | clockh | configh | helpsrscpp | helpsrsh | mp3_decodsropp ~ mp

~

s
Node32s

Hombill ESP32 Dev
Hombill ESP32 Minima
FireBeetle-ESP32
IntoRobot Fig

Onehorse ESP32 Dev Module
Adafruit ESP32 Feather
NodeMCU-325

MH ETLIVE ESP320eKIT
MH ETLIVE ESP32Minikit
ESP32vn 10T Uno
DOITESP32 DEVKIT VI
OLIMEX ESP32-EVB
OLIMEX ESP32-GATEWAY
OLIMEX ESP32-PoE
ThaiEasyElec's ESPino32
MSStack-Core-£SP32
MsStack-FIRE

ODROID ESP32
Heltec WIF| Kit 32
Heltec WIF| LoRa 32
ESPectrol?
Microduino-CoreESP32
ALKS ESP32

WiPy 30

BPI-BIT

Silicognition wESP32
T-Beam

D-duino-32

Lopy

Lopyt

OROCA EduBot

ESP32 FM Deviit

lename) ;

<

WiPhone Arduino

WiPhone

WARNING: Changing partition scheme might overwrite the internal flash file system (SPIFFS)
causing irreversible data loss of WiPhone data files (like phonebook and SIP accounts). Stick to
a single partition scheme early in the development to avoid data loss.
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5.4 Installing Arduino plugin for uploading files

This plugin is required to upload data files to WiPhone’s internal flash (SPIFFS). It is needed,
for example, to load the ringtone file and configuration. It also formats the SPIFFS partition of
ESP32 to allow storing WiPhone data (like phonebook and SIP accounts) into the internal flash.

WARNING: Loading files with this plugin into WiPhone will overwrite any existing files in the
SPIFFS partition, causing irreversible data loss. Use this only if you know what you are doing!

Installation procedure:

1. Download the plugin archive: https://github.com/me-no-dev/arduino-esp32fs-plugin/
releases/download /1.0/ESP32FS-1.0.zip

2. Extract the archive and copy the extracted directory ESP32FS into the tools subdirectory of
Arduino sketchbook directory:

« On Linux, create directory ~/Arduino/tools/ (you can run "mkdir -p ~/Arduino/tools/”in
terminal) and copy the ESP32FS direcory into it.

e On MacOS, create directory ~/Documents/Arduino/tools/ (you can run “mkdir -p
~/Documents/Arduino/tools/”in terminal) and copy the ESP32FS direcory into it.

Consult the official installation instructions as well:  https://github.com/me-no-dev/
arduino-esp32fs-plugin#Installation

5.5 Obtaining a copy of firmware

In future, we will publish the firmware on GitHub.

For now, please, request a copy of the firmware from support@wiphone.io

5.6 Compiling and uploading firmware

After obtaining firmware, make sure that all of the files and subdirectories are stored in a directory
called "WiPhone”. Then, to compile and upload the firmware to WiPhone:

1. Connect WiPhone to your computer with a microUSB cable (the cable should have microUSB
plug on one end to connect to WiPhone, and any other connector that is compatible with your
comnputer’s sockets on another end, like USB-C or USB).

2. Open the file WiPhone.ini from the project directory in Arduino IDE.

3. Press button "Upload”in the top left corner of the Arduino IDE window (the button looks
like a right arrow).
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5.7 Uploading data files

WiPhone allows data files to be stored permanently in internal Flash file system (SPIFFS). Par-
ticularly, this partition is used to store ringtone music file and configuration.

To upload data files from subdirectory "data”to SPIFFS, do the following:

1.

2.

Make sure that the plugin for uploading files to ESP32 is installed(otherwise, see the dedi-
cated section above).

Navigate to "Tools”menu in Arduino IDE and press "ESP32 Sketch Data Upload”.

5.8 What’s in the project directory

Here are some files and subdirectories from the source directory:

WiPhone.ino

Arduino project file: a C4++ file with the main loop and the main phone logic
GUILh

GUl.cpp

main GUI logic files (widgets and apps are defined here)

tinySIP.h

tinySIP.cpp

our implementation of the SIP protocol

src/

directory for code that is not in active development (these files are crucial for WiPhone’s
operation, but will not be opened by Arduino IDE by default, unlike files in the main
directory)

— src/TFT__eSPI/

a library for ESP32 to drive the screen at fast speed; includes sprites and font rendering
capabilities

— src/VolP/

audio codecs and other definitions for Voice-over-IP
— src/assets/

static data components (such as fonts, icons, background image, etc.)
— src/drivers

code that operates different integrated circuits (ICs) of the WiPhone
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« data/
files to be loaded into WiPhone 0 s internal flash file system (SPIFFS)
« tools/
custom Python scripts to generate "assets”, namely 3-bit antialiased fonts and icons

o other WiPhone source files in the main directory

5.9 Developing custom ”apps”

Developing custom apps in WiPhone’s Arduino firmware is fairly easy and straightforward. Even
a beginner programmer with knowledge of C++4 should be able to figure it out after learning how
existing apps work. Having said that, there are some non-transparent parts that will be covered
and discussed in this chapter. As well as some principal design disadvantages that will limit the
way apps can be developed (see the disclaimer below).

5.9.1 Disclaimer: single thread

As of September 2019, WiPhone’s firmware is not organized as a full-blown operating system with
threads and scheduling. We are not using FreeRTOS threads due to instability concerns that
couldn’t be overcome in our early trials. It was, thus, decided to stick to cooperative multitasking
approach as a workaround. Therefore any custom apps that are developed for WiPhone must
follow this approach and must never lock or take more than 10-100 ms of CPU time per call in
order to make the interface responsive. (Yes, we know that it’s not cool. You are welcome to
propose a solution.) Also, the biggest drawback of this single-threadedness is that entire phone
will appear to be frozen if non-asynchronous connection is attempted, but cannot be established
rapidly or at all... This is one of the biggest bugs of the firmware.

5.9.2 Steps for adding a custom app
1. Declare a unique ID for the new app. For this purpose, add a new element to the
ActionID enumeration:

Find "typedef enum ActionID”in file "GULh”. Add a unique name below the line
"GUI_BASE__APP = 0x4000”. For example, "GUI_APP_NEW_ CUSTOM”".

2. Declare the app class. The easiest way to do this is to find an existing app similar to
the one you want to build, copy its code, change class name and then change that code to
do the things you want.

The app class declaration goes into "GUI.h”file, definitions of its methods go into "GUI.cpp”.

The app class must derive from "WiPhoneApp” or of its derivatives (like "Windowed App”or
"FocusableApp”, or both).

Make sure the method ”getld’returns the ID that you created in the first step.
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3. Define the app methods. Steps 2 and 3 are the actual app implementation. This is
usually the biggest and longest step.

This is done in file "GUI.cpp”.
Each app defines two main methods: "processEvent()”and "redrawScreen()”.

"processEvent(EventType event)”is the method that is called by GUI to allow your app
process events and update its internal state accordingly. The events are, for example,
button presses, timers (as requested by your app) or scheduled events (as scheduled by your

app).

"redrawScreen(bool redrawAll)”is the method that is called by GUI to allow your app to
redraw the screen partially and/or telling your app that it should redraw the screen entirely
(like after the screen was redrawn by some other app, like a call or a screen lock).

4. Add your app ID into the main menu.

For that purpose, find "GUIMenultem menu” in file "GUILh”. Increase size of the
array by 1. Add a line of the form ”{ XX, YY, "My custom app\”, \"\", \"\”,
GUI_APP_NEW_CUSTOM },”into the definition of the array "menu”; XX— should be a
unique ID of the menu item (for simplicity, it should be the current size of the array), YY
— is parent ID, or ID of the submenu, in which you want your app to appear.

5. Instantiate your app. This is, basically, just letting the GUI know how to call your app U
S constructor.

Find definition of method "GUI::enterApp()”in file "GUI.cpp”and add code to create a new
object out of your app class. (Do it similarly to other apps.)
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Firmware Download Tool Instructions

To Download Binaries to WiPhone you will need Flash Download Tool by Espressif. Link to
Download Flash Tool is : https://www.espressif.com/en/support/download/other-tools

After launching the setup file, select ESP32 Download tool.

B | ESPRESSIF DOWML... — | *

ESP8266 DownloadToaol

ESPE285 DownloadTool

E5P32 DownloadTool

ESP3202WD DownloadTool

Fig. 1: ESP32 Download Tool selection.

After selecting The ESP32 Download tool a new window will appear with SPI download window.
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You will need to select the binaries you want to upload to WiPhone. WiPhone Firmware consists
of 5 binaries files.

.bin Address
boot__app0.bin 0xe000
bootloader dio 80m.bin 0x1000
WiPhone.ino.bin 0x10000
WiPhone.ino.partitions.bin | 0x8000
WiPhone.spiffs.bin 0x00c90000

Latest Binaries can be found at : https://wiphone.io/downloads

B ESP32 DOWNLOAD TOOL V3.6.5

X

| SPIDownload | HSPIDownload | RFConfig | GPIOConfig | MultiDownload |

>

oo Do Wihone 0 BBisbootopin
11 CllerNobos Do ihone08 et o fomin
) Cllemiiobodp Do irone08 s wtorsimobn
£ Cllsrobosy Do rone 0 smrenwomnemopurtersin
D Clbseniobosyomeonirone o Mo Wb nespson
O [.]

|

[}
[H]

SpiFlashConfig

. FLASHSIZE
CrystalFreq: [ spiutoSet
O i

O 16Mbit

B B 8 8 8 8 8 9

SPISPEED SPIMODE P LOCK SETTINGS
O 40MHz Oao eI DETECTED INFO
O 26.7MHz O qout i flash vendor:
0 20MH, ®Dio OEE EFh: WE
o flash deviD:
(@ 80MHz QO pout 4018k
QUAD; 128Mbit
CESD crystak:
40 Mhz
Download Panel 1
[\ []5F || 4P: 220acanaceTs STA: 240ACaRACETA
e BT: 240AC4A4CE76 ETHERNET: 240AC4A4CETT
58

<

<

Fig. 2: SPI Download Config.

Select the path to binaries on your PC and select following options :
o CrystalFrq : 8OMHz.
« SPI Mode : DIO.
o SPI Speed: 40MHz.
o Flash size: 128Mbit.
o COM : Choose serial port.

e BAUD : Choose the download speed. (Select 1152000 to speed up the download process)
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Press the "START” button and wait until the process complete and you see "FINISH” sign on
Download panel. After successful download, unplug the WiPhone from the computer and press

the for 10s to force shutdown the WiPhone. Press button again and you WiPhone will
bootup with updated firmware.
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Daughter Board Design Guide

To make it easier for people to design their own daughter boards, We have created the footprint
for daughter board. Using which you can easily start making your own daughter boards without
considering many design constrains and running into problems.

Most of our daugther boards are designed in Eagle PCB software. (Right now we provide footprint
for Eagle PCB software and shortly we will provide footprint for Altium PCB software).

We will walk through the step of designing daughter board and information about different layer
in Daughter Board Footprint.

7.1 Schematic Footprint

The Schematics footprint of daughter board is simple and it includes landing pads for POGO pin
connectors, A4 size design sheet and for the convience of programmers we have added table to
top left side which basically maps the software contrable pins of daughterboard to the arduino
pinouts.

There is an excel sheet DaughterBoard Pinout v2.3.xlsx with detailed description and func-
tionality of each pin of daughter board. You can download at https://wiphone.io/downloads.html

7.2 PCB Footprint

To design a daughter board PCB which looks great, works without any problem and easily fit
on the back of WiPhone, There are lot of things need to happen correctly. But Thanks to PCB
footprint for daughter board which already take those things into account and you can just copy
PCB footprint into your software and can immediately start your components placement and
rounting without running into many problems.
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1 2 3 4 5 6
PIN # [ ESP321/0 [ Arduino NET NAME
1 5V
3 GPI38 38 (Input Only)
5 GP1025 120_scL
7 GPI012 12 A
9 GPI027 27
PIN # [ ESP321/0 | Arduino NET NAME
2 GND
A GPI032 32
6 GPIO15 12C_SDA L
8 GPI013 13
10 | GPIOL&4 14
PIN # [ 5X156910 | Arduino NET NAME B
11 | GND
13 | GND
15 | 1010 EXTENDER_PIN(10)
17 | 1012 EXTENDER_PIN(12)
19 | 1014 EXTENDER_PIN(14)
PIN # [ SX156910 | Arduino NET NAME .
12 | VBAT
14 | 3.3V
16 | 1011 EXTENDER_PIN(11)
18 | 1013 EXTENDER_PIN(13)
20 | 1015 EXTENDER_PIN(15)
C
1 2
1 2
3 4
5 6 —
7 8
9 10
9 10
WIPHONE_DAUGHTERBOARD
D
INFO:
DaughterBoard
1/14/2020 12:34 PM
Sheet: 1/1
1 2 [ 3 [ 4 [ 5 I 6

Fig. 1: Daughter Board Schematics Symbol.
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Max Component Heights

1.5mm
total 3.5mm total
@ keepout keepout
(o) (2]
. ® 4.5mm max
as viewed from component
rear of phone. height unless

otherwise noted

@ Center

o (¢}
1.3mm
1.5mm : i
minimize
co 5o components and
A copper in this area
45 <0 to maintain
antenna strength
o) (o]
all dimensions in mm 2019 - October 21

Fig. 2: Daughter Board Keepouts.
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7.2.1 Daughter Board Outline
Daughter board dimensions are 117.5*%47.5%1.6mm with six holes for mounting screws. Ideally

we want to put all the components on the inside layer of daughter board so that we clear nicer
looking back of WiPhone and without having any fragile components on the backside.

Fig. 3: Daughter Board Dimensions.

7.2.2 Bottom Components Keepout Area

To place components to the inner side of daughter board we need to take care that components
on the daughter baord don’t hit with components of WiPhone mainboard.

7.2.3 Bottom Copper Restrict Area

For components placement on inner layer we made layer specail layer into PCB footprint with
name BottomKeepouts which will tell you max height components at different areas. As you
can see from the above picture, We defined total keepout area for battery,speaker and vibration
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(

Total Keepout Area

Battery

4.5mm Keepout Area

1.3mm Keepout Ares

4.5mm Keepout Area

Antenna Area

1.5mm
Keepout Area

Fig. 4: Daughter Board Bottom Keepouts.
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motor. As these are the places where components on bottom side of daughter board can bump
into speaker on mainboard, poke into battery of mainboard and give nice smoke feature to your
WiPhone :) or vinration motor. So as you can see from above image we also placed bottom
keepout to those places so that if you accediently put components to those places your DRC will
complain about component placement to those areas. As the daughter board will rest on the
frame of WiPhone, so there is small keepout areas near PCB edges and near mounting holes.
Other locations like right over Antenna backer there is keepout area of 1.5mm i.e. components
with height more than 1.5mm can’t be placed in that area. Other areas are 4.5mm keepout areas
unless specified.

As already discussed that the daughter board will be placed over the frame of WiPhone and to
avoid any expose copper and conenction between daughter board and frame of WiPhone, we have
defined bottom restrict layer which will keep safe distance between copper pour or copper traces
of daughter board and WiPhone frame.

Fig. 5: Daughter Board Bottom Restrict.
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7.2.4 Bottom Document Information

Bottom Document bDocu layer contain the small table with daughter board pin description so
that you don’t need to switch between PCB and Schematics to know the pin functionality of
daughter board connectors.

-
[
-
~

GND | VBAT 5V GND
GND [3.3V RXD | TXD
D@ |D1 SCL_|SDA
D2 |D3 MISO |MDSI
D4 |DS cs CLK

'C) 00000
00000

00000"
\(O) ©60000w

Fig. 6: Daughter Board Bottom Document.

7.2.5 Bottom and Top Copper Keepout Area for Antenna
This is something you need to make sure while designing daughter board that there should be not

any unnecessary copper pour and traces in this area so that it will not affect the performance of
WiPhone antenna.

7.2.6 Top Components Keepout Area

This may not apply to all daughter board because this keepout will be only required if you are
going to put the hard shell case to the back of WiPhone. There are some daughter boards like
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minimize
components and
copper in this arez
to maintain
antenna strength

Fig. 7: Daughter Board Copper Keepout Area for Antenna.
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4G LTE, 2G GSM/GPRS, LoRa and Mega Battery Pack with use casing on top of daughter
board.Use can see examples on our website. So if you are going to use casing with your daughter
board make sure there are not any components is this area.

PN

h

Fig. 8: Daughter Board Top Keepouts.

7.2.7 Top Copper Restrict Area

To give nicer look to WiPhone, we suggest to use counter sink holes for daughter board. For that
you need to make sure that while making counter sink holes the copper area will be not expose
and may cause problems later.So we need to keep safe distance from the board edges and holes.

7.2.8 Top Document Information

To standardize the look of daughter boards on tDocu layer we defined the box outline to put
the daughter board name. While producing many daughter boards with vector and proportional
fonts we feel that they don’t look nicer and we opt to import bitmap image for daughter board
names. Fagle is not really good with importing bitmap images so we have provided you Board
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Q g

Fig. 9: Daughter Board Top Restrict.
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Name.svg for you which you can use to name your daughter board and then import output
as monochrome bitmap image. You can import bitmap to the Eagle and place text aligned to
rectangular box defined for daughter board names.

Fig. 10: Daughter Board Top Document.
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