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Prepare:

NOTE:
I have configuration your hotspot with default settings, if your purchase is from BI7JTA provider, you do not need to flash SD card .

Hardware

MMDVM Simplex Hat with Antennas,
Raspberry Pi 3B, 4B, ZeroW,

SD Card/ TF card 8G/16G,

Nextion Display, OLED (Option)
Power supply 5V1A+

Software

Pi—Star 0OS (Raspbian integration MMDVMHost, Serial of DMR/YSF/P25/D—STAR/NXDN/POCSAG gateway serivces , Pi—Star Dashboard),
LAN IP devices address scan tools:

Fing , for iOS, Android, www.fing.com

IP Scan tools, for MAC 0SX https://apps.apple.com/cn/app/lanscan/id472226235?mt=12
Advanced_IP_Scanner , for Microsoft Windows http://www.advanced—ip—scanner.com/

SDFormatter v4, for format your SD Card, just for install a new OS,

win32diskimager, just for install a new 0S,

Web browser, Mobile default browser, Chrome, Firefox for Windows, Safari, Not support Microsoft IE

Step 1 Hardware connection

Use 5V1A Power supply, any MicroUSB Android power supply wire, but must stable , otherwise the power will affect your TX spectrum,

cause high BER% .
Wire LAN recommend, the first time you use MMDVM hotspot.
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LoV 1A+ Power- SHDI

Software:

Web browser
Fing APP

W router
DHCP IP assign

Raspberry Pi ZeroW
Raspberry Pi 3B/4B
Not support USB-WiFi

0S: Pi—Star

Figure: hardware wiring diagram

Step 2 Network Configuration
There are 3 methods to make MMDVM hotspot connect to internet

1, Wire LAN

Not support, unless you have USB Wire LAN adapter, detail see "Duplex hotspot User's Manual"

UL USB-WireLAN Adapter

Internet connection
DMR/YSF/DSTAR/ P25 Server

MMDVM hotspot including:




2, WiFi self AP (Complicated)

NOTE: This method cannot use in your NanoPi NEO, Raspberry Pi 2B not have inner WiFi model.
Steps one by one:

— Power on your hotspot , after 2 or 3 minutes, if MMDVM hotspot cannot join any WiFi netwok, Pi—Star OS will generate a WiFi AP(access
point/router), if your hotspot not have display, ignore the display show.

DMR ¢ ¥
/

4602512
Slot: 2 N TG: 46001

(address unknown)

9 This info means have made WiFi AP;:
me Pi—Star Setup, address 192. 168. 50.1

Figure: MMDVM Self AP

— Open your iOS or Android , PC with WiFi adapter, Network settings —> join the Pi—Star WiFI AP,
SSID: Pi—Star—Setup,
PSK: raspberry

tSIME = 19:49 @ 7 87% WM
BB Wi-Fi

i0S, Android ——> Settings —>WiFi
Join WiFi network: Pi—Star xxx

Password: raspberry
Wi-Fi

W,
* v} Pi-Star-Setup &R = @

Settings Messages EEUAR...

* PP, -

Figure: Join WiFi Self AP

— Open your the default web browser , visit the URL ,as follow (Must join this WiFi AP)

http://pi—star or
http://192.168.50.1 (the IP address is fix, if your display show this 50.1 address, means hotspot WiFi have not connect to internet).
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192.168.50.1 &
i0S/Android/PC-WiFi, http://192.168.50.1

Pi-Star Digital Voice Dashboard for M1ABC

Dashboard | Admi
No Mode Defined...

fou probaly just need to configure m

L(}gln : p]‘_Star e configuration portal in 10 secs
Pass: raspberr}r ... want to register on the support

- ——cuuok.com/groups/pistarusergroup/

e Elha Ciimanck Farviaom hara: hbkbass Fifaviaim misbae ol 7

Figure: Visit management page

— Add your home WiFi SSID/PSK, then reboot

Interface Information
Interface Name : wlan0
Interface Status : Interface is down
IP Address :
Subnet Mask :
Mac Address : b8:27:eb:c3:dl:c2

— Use Fing APP or IP scan tools in Windows/0OSX, find the Pi—Star hostname and DHCP IP

Fing - Network Scanner
Fing Limited
Designed for iPad

#1671 in Productivity
Fkkhd 4.7 « 71.4K Ratings

Free - Offers In-App Purchases

i0S/Androiud appstore scan “Fing”

Screenshots irad iPhone

1o e o | N o i i |

Fing APP |
PI-STAR Raspberry Pi
192.168.2.222 Raspberry Pi

— Finally you have made the MMDVM hotspot connect to your router, do the next step
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— http: /99, 168N8NG5 X

192.168.2.222 | DHCP IP address

Your password will be sent unencrypted.

pi User: pi—-star

Password Pass: raspberry

Cancel Logln

Known issue:
1, Some Android OS will reject join the WiFi network without internet connection.
2, One you have reset factory settings ,re—flash SD card , MMDVM Hat Modem connect failed, the Nextion Display or OLED will not show

normal data (connecting always), but do not worry , the WiFi AP will be made, ignore the display data, Nextion/OLED display not a System
Monitor.

3, WiFi config file (Need SD Card adapter)

https://www.pistar.uk/wifi_builder.php

— Input your home WiFi SSID/PSK

— Submit to download, the file wpa_supplicant.conf

— Copy this file to the root of Pi—Star SD card

— Power on again ,if all correct , your MMDVM hotspot will connect to your WiFi router

Your WiFi




(Continue and not the end )
Write by bi7jta@gmail.com www.bi7jta.org 2020.12.24

Step 3 Pi—Star Configuration

Base settings

C A T34 | 192.168. 2. 186/adnin/configure. php ¥ Ok » €

Pi-Star:4.1.2 / Dashboard: 20200520

Pi-Star. Digital Voice - Configuration

Dashboard | Admin | Expert | Power | Update | Backup/Restore | Factory Reset

Gateway Hardware Information

5 CEIF Load EEI Temnm
pi-star 4,19, 97-v71+ Unknowrnn ARN based System | 0.2/ 0.16 / 0.07

Control Software
Setthing

Contreller Software:

® NNDVMHost (DV-Mega Minimum Firmware 3. 07 Required)

@Simple:-t Neode Duplex Repeater (or Half-Duplex on Hotspots)

| Apply Changes

Controller MNode:
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sething

Hostname:

| Apply Changes

General Configuration

bo noet add suffixes such as . local

HNode Callsign:

CCS7/DMR ID:

BITJTA
4600724

www. radioid. net

Radio Frequency:

Latitude:

433.550.000

HDMR ID register
e & RX=TX frequency Simplex just support

URL:

Longitude: |—3.DG |degrees (positive walue for East, negatiwve for West)
Town: | Town, LOC4TOR |
Country: |CUUHU¥ ‘

http:/fwww.qrz. com/db/BI7JTA

Radio/Modem Type:

[STMSQ DVM / MMDVM_HS - Raspberry Pi Hat (GP1O)

Hode Twype:
APRS Host:

Simplex Modem

( 'Prlvate
guro.aprs.ne

'.'Puhllc

System Time Zone:

| Europe/London

Dashboard Language:

| english_uk

v

time zone

Choose your language,

Frequency range:

144MHz—148MHz, 420MHz—475MHz,842MHz—950MHzZ
avoid the following ranges: 145.8—146.000 MHz and 435—438.000 MHz, otherwise firmware will not start.
See also https://github.com/juribeparada/MMDVM_HS/releases/tag/v1.4.12

| Apply Changes |

Display Type:
|DIR2HIDH: Tses ¥ prefixz on DMEGatewasw
POCSAG - Must seleqt thd correct Display iFi€razing Features
Nextion v | Fort: | /devittyNextionDriver v | Fextion Layout: | ON7LDS L3 HS v
None ’”
A ® OLED 0.96” &

EEtting

Hostname:

TFT Serial

I" 1‘

OLED-1::37

ot add suffixes such as

I Nextion/USART Display

local

Hode Callsign: LCDproc
CCST/DNR ID: 4600724 |
DA% v Toamrenmun e D | 424 765 nnn hrer -
POCSAG: POCSAG Paging Features
MMDY¥M Display Type: | Nextion V| Fort: | /dev/ttyNextionDriver V| Nextion Layout: |DN?LDS L3 HS V|

g =

BB R The board 4Pins Header

| /dev/ttyAMAL

m /d ew’ttyUSB 0

i owd Lalal

“W”?”"Tﬁﬁf___;;xi;;
.. Jooodf.

: GND CLK DI 33
o= 'slnazrmsg 3 e

5V RXD TXD GND

CI

¥ : _
x|

bt

=

I L

4Pin header




POCEAG Paging Features

: | /devittyNextionDriver v | Nextion Layout:

Apply Changes

ON7LDS L3 HS »
G4KLX

'
ON7LDS L3
_SILERIRLEN: For installed NextionDriver

for Modem or ttyUSBx

eneral Configuration

noet add suffixes such as .local

DMR Mode:

MMDVMHost Configuration

SEtting

DME Mode:

RF Hangtime: |20 Net Hangtime: |20
I | [ |

DMR Configuration

Walue

vpe ect your D erver

BEDTIRE

DNE Master:

Hotspot Security:

BrandiMeister Hetwork:

Password kgeg blank or passwOrd
E ter Inf i Edit R t (Erandifeist f )
EDEATEY NICTMAaTlion ‘_ 1 EDEATEY T an E1STEY [} CAare );

Duplex mode need set Static Talkgroup for Iy

DMR ESSID: 4600724 83 v

DME Colour Code:

DME EmbeddedLCOnly:

Keep default
‘ Apply Changes |

DMR DumpTAData:

YSF Mode:

MMDVMHost Configuration

EEttIng

DME Mode: EF Hangtime: |20 Het Hangtime: |20

EF Hangtime: |20 Het Hangtime: |20

2 C4EM,

TSF Mode:

EF Hangtime: |20 Het Hangtime: |20

EF Hangtime: |20 Het Hanstime: |20

20 Net Hangtime: [20)

HXDN Wode:

EF Hanstime:

General Configuration

Syt Value

Do not add suffizes such as . local

lB'”m (22 YSF ,DMR ID not necessary,

peslil L Le 4600724 R DMR;"PZB, with ID will show your Callsign

Radio Freguency RX:

just when vou cross

Radio Freguency TX: MH=

2Will show in http://aprs. fi map,
get your GPS value in aprs. fi map

Latitude:

you can

-3.00
Town, LOC4TOR

Longitude:

Town:

Country: Country

URL: MW ATES e wielaaTie | o7d 51 WAV E V- W— ®guto (Manual

S — e for the HAT “BITJTA &VR2VYE
APRS Host:  euro aprs2.net v

System Time Zone: ' Europe/London v|

Dashboard Language: \eng"sh_uk Vﬂ

| Apply Changes ‘



EEtTIng

YSF Startup Host:

UPPERCASE Hestfiles:

| Apply Changes

Yaesu System Fusion Configuration

YSF80337 - CN CHINA 1 - W24166/TG46001

WiresX Passthrough:

EEtTIng

MobileGPS Enable:

GPS Port:

GPS Port Speed:

EEtTIng

Dashboard Access:

ircDDEGateway Eemote:

55H Access:

Auto AP:
uPHF :

YSF53710 - C, )
YSEA8095 - Select “vour YSF reflector
YSF19952 - CA NANIKANA - NANIKANA
YSF36010 - CA ON-PROCOM - ON PROV COMMS
YSF79602 - CAROLINA LINK - 79602

YSF13339 - CAWEST CAN - WESTERN CANADA
YSF63347 - CH 228 SWISS2 - HB-CONNECT
YSF30098 - CH 228 SWISS - SWISS-CONNECT
¥SF15280 - CH HBSVD - RADIOAMATEURS
YSF66049 - CHINALINK - CHINA YSF REFL
YSF37664 - CH IT-SWISS - C4FM OM

YSF52796 - CH JOTA - JOTA CH

YSF72350 - CL CHILE - YSF TO TG730

YSF34287 - CL CL CHILE - YSF HOTSPOT'S
YSF19525 - CL EMCOMM - TG 730911

YSF09627 - CLYSF - CHILE ¥YSF ROOM
YSF69058 - CNARN - CNARN

YSF07333 - CN B4-C4FM - WELCOME TEST!
YSF18829 - CN CC1 - TG 460501

YSF80337 - CN CHINA 1 - W24166/TG46001
®on LJOff

changed

| Apply Changes

Step 4 Radio Programming

DMR Mode:

AnyTone 878UV,

Also apply to other model DMR radios,
The key items:

1, DMRID,

2, Talkgroup,

3, Receive Group CalllList,

4, Color Code, Slot,

such TYT, Baofeng, Motorola, GD77

.1 0BT6U¥ [DETEUY: UNF {400 — 480 WHz} YHF{136 - 174 EHz}1[:D:\tools\H S Syt on\SHRAE NAEEEF WIS HIEH ¥1.18. rdt] Versic

File Maodel Set Frogram Tool Wiew Help

DEHaw-BD &0

D878UV Receive Transmit Band | CTCSS/DCS | CTCSSIDCS Chanrnl Contat
- Public Ho. Frequency | Freguency Channel Type | Power Widih Decode Encode Hame
.- Charnel 1 43975500 | 434.75500 D-Digial Low | 125K Of Of A T 2446001 CN4B001
- Zone 2 43355000 | 43355000 | D-Digial Low | 125K Of Of B T B47-45001 CN46001
e 3 x|
- Roaming Zone 4 Channel Name I
- Aufo Repeater Offset Frequer g Fecsive Frequency 43355000 ™ T Pronibit ™ Talk Around I Digi APRS RX
- Roaming Channgl - Tranmit Frequency 433 55000 I Work Alone j
- Basi informafion : Comeet F 2] 0 o
- Opfional Sefing = D
. Alarm Sefing 10 Channel Type |D-Digia
- Local Informaion 1 e Poner

Motorola P86681i, XPR4550




MOTOTEBD Customer Frogramming Software
Fie Edit View Device Features Window

‘D" EI‘ il ‘X 4 By B | Q | k2 b b‘ 8
RM | Open Save | Reports | Delete | Cut Copy Paste | Search | Read Write Clone | Biuetooth |

Iz

E jTA_N3268_cth

Simplex mode RX=TX

oo ™ \ {2184 433.550
E| a {;,::W \ Too RX X
Etﬂz -DMR ID(Radio ID) sosnRoam it [None H
B @ Digta AutoScan [T
--ngh 460755 Color Code | 4
e ]
e
b s DMR ID, 7 number
jjj:n“:: o , Conctact , such as 91(Talk Group),
e , Group List
:ﬂngg “ 4, TimeSlot, Color code
ngh 1227
- g"‘:;;iﬁms raow Tatround 1
L 08 cant IP Site Connect [~
B '- F::necm Messaging Delay (ms)
|:—:|ﬁ RX Group Lists Compressed UDP Data Header
E
b ST—

Freguency (MHz) E&BDDDD

Frequency (MHz) EE&DDDD

Ref Frequency  |Default =

Growp st [T | -

Emergency Alarm Indication r

- 439.755_TS4_UK

® 4305508H -
n.& 5151 TS1 Emergency Alarm Ack
L 439.785_TS26 Emergency Call Indication [

YSF

YSF the BER around 1% is ok, you can also adjust by set RXOffset, TXOffset in Pi—Star expert mode.

Ref Freguency

Power Level

Default

Emergency System  |none

vox [0

Low e



 YAESTU

1+¢E =0 { |

- gﬂ39 ?55 DN Sct DN mode

VOl ——e,.
2% Set your callsign,

ok Set repeater jfrequency,
RX to HAT TX,
TX to HAT RX

D “X” can change reflector

* Simplex mode RX=TX, such as 433.550MHz
* "X" to change room not always success

Step 5 QSO & Testing




C A T4 | 192,168 2. 185 Tt O & » e

Hosthame: pi-star Pi-Star:4.1.2 / Dashboard: 20200520

Pi-Star Digital Voice Dashboard for BI7JTA

Dashboard | Admin | Configuration

NModes Enabled

Time (G Mode
17:56:29 Dec 23rd DNE S5lot 2
17:56:20 Dec 23rd DNE Slot 2

Time (GHT) Node
17:56:20 Dec 23rd S5lot 2 |BITJTA

Hetwork Status
29+46dE (—47 dBm)

" Private Call 9990 echo wvoice test

o Group call 4000 disconnect voice test

Radio Info

o Trz show just when you radic success transmit data to hotspot

429, 753000 MH=z
424, 753000 MH=z
MMDVM_HS:+1.5.2
14. 7456 NH=z

(4 X Full logs in [Admin] —> [live log]

DHE Repeater
4R00724

No TG/No Ref
T52

No TG/No Ref
DHR Waster
EN China 4601

Troubleshooting
* Believe me , your board I have tested full, please do not doubt the board issue, need patience to make it work.

BER too high

Most Motorola radio,Hytera, Baofeng DMR radio ,will has big offset more than —300Hz



D 7F§1 | 192.168.1.17/admin/expert/edit_mmdvmhost.php I

DisplaylLevel| 0

UL Expert mode
Configuration —»> Expert —> MMDVMHost

Apply Changes
N Id

Enab1e|0

Time| 10

Apply Changes

20 Motorola, Hytera, Baofeng always have Modem
—300 to 500Hz offset

RXInvert

PTTInvert|o TT

TXDelay| 100

RXOffset — T}i(h)ti—setl RXOffset| o

TXOffset| 0

UMKDe Lay| O
T
tr}’ . RXLevel|s0

TXLevel| 50

-300,-200,-100

TXDCOffset| 0

G20 06100 50 T E

DMRTXLevel| 50
YSFTXLevel| 50
PZ5TXLevel| 50

Local RF Activity
Time CHKT) Callsign | Target | Src| Dur(s)

22:55:41 Mar Gth [oMR Slot z  [BI7ITA [ [REN| 2.3 [F@i3EN| so+46dB

DMR: <=0.5% YSF: <1.5%

Apply Changes
UMP
Enable| 0

I Dm-+| [ BN P Yl WL

Cannot open repeater

Possible,

1) RX, TX not invert with Hat and radio:

2, BER too high,

3, Other, such as frequency be interferences, Power supply not stable,

Cannot continue listen network TG, in DMR mode

— Duplex mode(Simplex Hat not support duplex mode)

Register BM account and setup your static Talkgroup for TS1,TS2
https://www.bi7jta.org/wiki/index.php?title=Main_Page#Set_Static_Talkgroups

— Simplex mode
Simplex mode default use Dynamic talkgroup, will continue listen the last TG you have press PTT, on your DMR radio.
YOu can also set more than one static Talkgroup for TS2

Cannot connect to Modem

Possible reason:

1) satellite

Frequency restrictions to avoid satellite interference. Please avoid the following ranges: 145.8—146.0 MHz and 435—438 MHz, otherwise
firmware will not start.

tail —100f /var/log/pi—star/MMDVM—-2018-11-21.1og
Error message Received a NAK to the SET_FREQ command from the modem

NModes Enmabled
D-Star i IrtE

Disconnected Modem

K
B e
POCSAG Time (@NTY | Mede |

Hetwork Status
D-5tar Net
P25 Net




2) Factory Reset cause NextionDriver not normal

Ask me for help

Before ask me for help, please analysis Pi—Star running logs first,
http://pi—star/admin/download_modem_log.php

Pi-Star web config, ©® Andy Taylor (MWOMWZ) 2014-2018.
Need help? Click here for the Support Group

Download her&™ ™"

1) Download Pi—Star full logs
2) your radio channel settings detail screenshots
3) Send to email bi7jta@gmail.com ,

Too large size video please upload to Youtube.com, then send me a link.
Remote Desktop: Microsoft Teams, Teamviewer

Demo video

https://www.youtube.com/winters_huang

2 YouTube ™“

Reference

BI7JTA Wiki https://www.bi7jta.org
Pi—Star http://pistar.uk
MMDVM Project https://github.com/g4klx/MMDVM

Appendix

Frequency range:

144MHz—148MHz, 420MHz—475MHz,842MHz—950MHzZ
avoid the following ranges: 145.8—146.000 MHz and 435—438.000 MHz, otherwise firmware will not start.
See also https://github.com/juribeparada/MMDVM_HS/releases/tag/v1.4.12



@BI7JTA 2020.12.23 D-STAR

M M DVM Network MMDVM Server :
Diagram (Overall) I I< Vsrrpes
. L

NXDN/DAPNET
BM Server
Reflector ... 4601
DMR MMDVM Serial Products(Raspberry Pi host) Internet
YSF
<t @ @
DSTAR () ()
S ({ }) ({ }) REPEATER STATION
e w2
Raspberry Pi WiFi DUPLEX HOTSPOT Ra?ll'beﬁwpldwm Network Router
AP Mode (et ode
SIMPLEX HOSTPOT | i :
LAN /WiFi
DMR mod Radip :
mode: :
Frequenc .
Node Duplex, eg. j_\ y http://pi-star
TX: 439.755 MHz B T T T T T T dedeadende. }
RX : 434.755 MHz f
DMR mode: S P e e
Node Simplex eg. ’
TX: 433.550 MHz —
RX : 433.550 MHz _ Maobile Chrome browser
=2 %~ DMR Radio Dashboard Dashboard
F‘ F‘ Raspberry Pi WiFi adapter have two modes:
1, WiFi AP: Can not connect to any WiFi
Fix IP: http://192.168.50.1
2, WiFi Client : Connect to PreConfig WiFi
D-STAR CAEM DHCP IP: http://xxxx

Figure: MMDVM Network diagram(Overall)



