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LORa

ALong Range Radio and is designed and optimized for long-range, low-
power loT communications. DigiKey

AUses unlicensed technology in the 433(EU/US), 868(EU), 915(US) MHz
bands with channel bandwidths from 31.25-500 KHz wide.

AA wireless modulation technique that encodes information on radio waves
using chirp pulse and is based on Chirp Spread Spectrum (CSS)
technology, which is similar to how dolphins and bats communicate. The
Things Network

ACan be decoded up to 20 dB below noise floor, depending on Spreading Facitc

ATends to be more robust against interference and can be received across
great distances compared to other 3G/4G/5G
technologies. techtarget.com, The Things Network

ADeveloped by Cycleo (Grenoble, France), and was later acquired by
Semtech (Camarillo, CA) and is closed-source technology. Wikipedia



https://www.digikey.com/en/maker/blogs/introduction-to-lora-technology#:~:text=What%20is%20LoRa?,for%20M2M%20and%20IoT%20networks.
https://www.thethingsnetwork.org/docs/lorawan/what-is-lorawan/#:~:text=LoRa%20is%20a%20wireless%20modulation,be%20received%20across%20great%20distances.
https://www.techtarget.com/searchnetworking/answer/LoRa-vs-5G-Can-they-coexist-for-IoT-network-connectivity#:~:text=What%20is%20LoRa?,wideband%20alternatives%2C%20including%20carrier%205G.
https://www.thethingsnetwork.org/docs/lorawan/what-is-lorawan/#:~:text=LoRa%20is%20a%20wireless%20modulation,be%20received%20across%20great%20distances.
https://en.wikipedia.org/wiki/LoRa
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https://youtu.be/dxYY097QNs0

LoRa RF Viewed wiibRShar@ RTESDR
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https://tinygs.com/

TinyGS

Alnitially TinyGSvas born under the name ESP32 Fossa Ground Station
Alt was developed as a "weekend" project for the FossdSIAdRa satellite

ACurrently open to any LoRa satellites having a compatible radio modulation such as F
GFSK, MSK, GMSK, OOK and LoRa

Almportant moments of the project:
A Nov 28, 2019 ESP&X_EEFossaGroundStation project born.
A Dec 6, 2019 FossaSATeployed with an Electron rocket by Rocket Lab.
A Dec 10,2019 YL3CT's GS receive the fist LoRa packet from FdssaSAT
A Sep 28,2020 6U Norby LoRa satellite is deployed with a Relfurauncher
A Oct 11, 2020 KA9ETC's GS receive the first LoRa packet from Norby
A Jan 24, 2021 3x-R3x sat deployed with a Falcén
A Jan 25, 2021 KA9ETC'S GS receive the first LoRa packetR@m V
A Feb 14, 2021 New name and web tinyGS.com with a new Beta firmware.
A Feb 28, 2021 First packet received from SD SAT by PA3ARK.
A Mar 20, 2021 First LoRa relay message betwetimy® Sstations from K4KDR to N6RFM on SD SAT.
A Jan 13, 2022 Transporter 3 rideshare mission by SpaceX add 6x F&saa8AATLE2B new Satellites.
A Jan 26, 2022 FEES?2 for deployment from the 1SS and received form the network.
A May 30, 2022 2x FossaS2H deployed SpaceX (Transporter 5) usisggaridespacecraft Momentus


https://tinygs.com/

TinyGS network architecture

. %

. \ 40 Active 400437 MHz sats.
4300+ world_ wide \\?& 9 Active 430 MHz balloons
Ground Statl_onS ‘ = = .. 4 Active 137 MHz satsStarlink
forward received A—I !"'_ = i 5 Active 86915 MHz sats.
telemetry packet e

g

{ SNDSNJ O2y (iNRfa DNRdzy/R {[dl GA2yQa

reception by calculating satellite | _ _
iIn range and tuning GS receiver " DECODER
to proper frequency SERVER P— i

| DA‘_I‘AE!ASE |
Server aggregates packets . —
received from Ground Stations, =Sl BOT
decodes and makes data I L
available thru Web Ul and APl [ hEe 7

P“‘}G“A'“rf"-"‘T'c’“L] nesgEInyge. oo Telegram BOT provides

registration, usernames
and passwords thru text
message interactions

! !




TinyGSupported Hardware

AThe project is based on ESP32 boards and is currently compatible
with the www.Semtech.com SX126x and SX127x LoRa modules.

ACurrently officially supported and proven LoRa boards:
AHeltec WiFi LoRa 32 V1 (433MHz & 863-928MHz versions)
AHeltec WiFi LoRa 32 V2 (433MHz & 863-928MHz versions)
ATTGO LoRa32 V1 (433MHz & 868-915MHz versions)
ATTGO LoRa32 V2 (433MHz & 868-915MHz versions)
ATTGO LoRa32 V2 (Manually swapped SX1267 to SX1278)
AT-BEAM + OLED (433MHz & 868-915MHz versions)
AT-BEAM V1.0 + OLED
AFOSSA 1W Ground Station (433MHz & 868-915MHz versions)
AESP32 dev board + SX126X with crystal (Custom build, OLED optional)
AESP32 dev board + SX126X with TCXO (Custom build, OLED optional)
AESP32 dev board + SX127X (Custom build, OLED optional)

https://qithub.com/G4lile0/tinyGS



https://www.espressif.com/en/products/socs/esp32
http://www.semtech.com/
https://github.com/G4lile0/tinyGS

LIyGoI TGO LoRa32V2 ...

5X1276 915MHz CH9102

[ SX1278 433MHz CH9102 J

LILYGO R
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https://www.aliexpress.us/item/2251832685763835.html? t=pvid%3A60558e43x4971-86aa2639869bdc02



https://www.aliexpress.us/item/2251832685763835.html?_t=pvid%3A60558c43-b4ca-4971-86aa-2639869bdc02

) ) _ o o 22:48 -4 0,0kB/s % .ull = O
« You can follow the Quick Install guide here: https://github.com/G4liled/tinyG Siwiki/Quick-Start

» You can follow the Platformio Guide here: https://github.com/G4lile0/tinyG Sfwiki/Platformio (3 ©®OQ192.168.4.1/config @ :

+ You can follow the Arduino IDE Guide here: https://github.com/G4lile0finyGS/wiki/Arduino-1DE

. assets ¢ Nttps://github.com/G4lile0/tinyGS/wiki/Quiclstart

§ TinyGS_Uploader LINUX I n Itlal I nStaI Ier and

fp TinyGS_ Uploader MAC.zip

© TinyGS_Uploader WINDOWS. exe C O nfl g u ra.tl O n —System configuration
b

GroundStation Name (will be seen on the
map)

K1RA

TinyGS Uploader 0.1

Password for this dashboard (user is admin)

WiFi SSID

zwirko-2g

WiFi password

Based on Tasmotizer by @jziolkowski ™8

Select port Latitude (will be public)
comMi3 Refresh 38.742

Longitude (will be public)

Upload tinyGS firmware!
P Y -77.707



https://github.com/G4lile0/tinyGS/wiki/Quick-Start

—System configuration —Board config

GroundStation Name (will be seen on the map) Board type
K1RA ‘ 433 Mhz TTGO LoRA 32 v2 V‘
Password for this dashboard (user is admin) OLED Bright
100 |
W'F' 551D Enable TX (HAM licence/ no preamp) [
zwirko-2g
. o Allow Automatic Tuning £4
Station dashboard WIFi password 0

Allow sending telemetry to third party

Cnnﬁgure parameters Latitude (3 decimals, will be public)
38.742 Test mode [
. Longitude (3 decimals, will be public) -
Uplaad new version 17797 Automatic Firmware Update
] Time Zone
Restart Station ‘ America/New_York v

Configuration
= —Advanced Config (do not modify unless you know what you are doing)
O ptl O n S S:HFEJ:?;:EZ: Board Template (requires manual restart)

http://192.168.2.199/ (@KIRA) | seernor

~MQTT credentials (get them here)

Modem startup
{'mode""LoRa""sat""GaoFan-19" "NORAD":52446 "freq":400.13 "bw":500,"pl":8

6383

JOinTinyG S’elegram b:?z];rﬁg::;game Advanced parameters
https://t.me/joinchat/Dm A ‘ —
YSEIZahiJGwHX6{CzB3Q AT Fessner

Then Search/open a chat with @tinygs_personal_bot and ask

~ LN


http://192.168.2.199/
https://t.me/joinchat/DmYSElZahiJGwHX6jCzB3Q
https://t.me/tinygs_personal_bot

LTINY
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Station dashboard

Groundstation Status Modem Configuration Last Packet Received
Name K1RA Listening to RS5256G Received at 21:37:18
Yersion 2105260 Modulation LoRa Signal R551 -132.25
MQTT Server CONNECTED Frequency 436.26 Signal SNR -9.25
WiFi CONNECTED Spreading Factor 10 Frequency error 7488.93
Radio READY Coding Rate 5
Test Mode DISABLED Bandwidth 250.00
T R T T
21:36:25 @@027ec@3e2946T8co9640707082085412007ffffce65802004cfEco6403@012a15T00642a0be3afoeR 7200303220000 220002a26a00351902170002b1%he2242@0d80:
21:37:16 [S5X12x8] RSSI: -131.50a8008 dBm
[5X12xB8] SMR: -8.5200808 dB
[5X12x8] Frequency error: 7452.569824 Hz
21:37:16 Packet (68 bytes):
21:37:16 @2@27sclleai4e6TEcOh4BERTE20EE7 100081 ffclEs002805eTEc964030013525d08540a0ba20fa0a7ERA3030000280280808252Ta0038108252Ta0602218c233d230c70T
21:37:18 [5X12x8] RS5I: -132.25328@ dBm
[5X12x8] SMR: -9.256880 dB
[5X12x8] Frequency error: 7488.929688 Hz
21:37:18 Packet (68 bytes):
21:37:18 8ee27ecBleal4nTEcOR4BERTRZOBET71ERAB1TffclE5902805eTEc264030013525d00640a0bR30TOB0T7E0RA3E3E0DEER0E80882a2TaR038198252TalR2e19c93d2300c70T
21:58:46 Checking for firmware Updates...
21:52:84 [5X12x8] Starting to listen to PC4L-L
21:54:84 [SX12x8] Starting to listen to RS525G
22:87:48 [S5X12x8] RSSI: -128.202858 dBEm
[5X12x8] SHR: -12.ea2008 dB
[5X12x8] Frequency error: -132@9.959961 H=z
22:87:48 Packet (182 bytes):
22:av:40

5253353253454EECh58949841894C1Ed5E29491E461%bf?a@? @3 f a @ 43ad896i§ ]_FQ/\

/??z§SGCEEEE@EBfEBBGBBGEEEBBEBB4132dBEE4BBEd9554233df3bcﬁ3eh85241



http://192.168.2.199/

K1RA FM18erLilyGo TTGO LoRa32
* l i “ I” I |

2000000000 0@E

RES ==

Sta: KIRA
Test mode OFF




K1RA FM18qyLilyGOTTGO LoRa32
lli:l:lnllm:llﬁﬂll

'OOOOOQOKJ(J(J///,’,(

12
"&TT’@ TUNE
& ON

Conneoted 192.168.2.199




Klm FM18arLilyGol TGO LoRa32
“Umihmlll“

“ OOOOOOO

RS52S6G 22:09:1?r |
LoRa @ 436.26MHz
SF: 10 BW:250.00kHz |




K1RA FM18ayLil GoGO LoRa32
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- K1RA FM18ayLil GOTTGO LoRa32

RSS2SE 22:00:06 |
Last Packet: 14:45

RSSIISNR:—129b!-13.0dB
Freq eror: -13200.96Hz

CONFI%MED




&sack K1RA Console

] : On~|ne 7PAC.‘4L—7LV

a mmute égo 177m7inénes’ago
'1:64, O-D m ‘ O’\’ &
» :‘1.362. 58}\ (.Zt;ll;.nea}

FM18cr Warrenton, VA -

OFF
144 - 450 MHz

Collinear @ 30'- TTGO Lora32 v2

amonth ago

FM18cr

1410

47192 Km

M FossaSat-2E12

Packets in the last 30 days
B ety packets Total packets FossaSal-

r"
LJd

Powered by Satvis (MIT)
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Jays of the month

TinyGS.com Dashboard
Statistics for K1IRA

https://tinygs.com/station/K1IRA@6059973945



https://tinygs.com/station/K1RA@6059973945

TinyGS.com Dashboard for KIRA FM18cr

Online GaoFen-22 2403164 a year ago
a few seconds 2 minutes ago 38.742,-77.797 FM18cr
ago
164.00 m 433 OFF 79520
7a09z 5/8A Collinear 144 - 450 MHz 2818.2 Km
02.168.2.195 ON Good Ready

FM18cr Warrenton, VA - Collinear (@ 30 - TTGO Lora32 v2
htips://tinygs.com/station/K1RA@60599 /3945



https://tinygs.com/station/K1RA@6059973945

Tin GS com Satellite Map for K1RA FM18cr

https://tinygs.com/station/K1RA@6059973945



https://tinygs.com/station/K1RA@6059973945

Norby-2
Position

Norby-2 9927° 106.98° 953.03 km @ 7.60 km/s

Passes

Countdown Start End El Az

@ cesium ion o

00:11:11:01

00:12:46:12
00:21:56:07
00:23:30:06
01:11:08:49
01:12:43:55

04.08 09:51:13
04.08 11:26:24
04.08 20:36:19
04 .08 22:10:18
05.08 09:49:01
05.08 11:24.07

10:02:53
11:36:54
20:46:54
22:22:08
10:00:36
11:34:47

https://tinygs.com/station/K1RA@ 6059973945

98.13°
291.92°
67.81°
261.29°
96.22°
291.44°

r=n
L Jd

Powered by Satvis (MIT)



https://tinygs.com/station/K1RA@6059973945
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Ground station
Position

Latitud
Ground station 38.74°

Passes

Name Countdown Start End ElI Az

03.08
22:46:10
03.08
22:50:59
03.08
225741

CSTP-1.1 00-00-2023 .9398 [53.40-16/ 8° 26984°

225720 86° 9693°
unknown 00:00:10:01 23:00:44 11° 268.18°

Sapling2 00:00:16:43 23:06:56 | 12° 9233°

|

%

| S ThingSat 00:00:05:13
| g A

|

|

|

|

r"n
L Jd

|
CESIUM ion ‘ .
@ - DatShatfribution : B 4 Powered by Satvis (MIT)

https://tinygs.com/station/K1RA@ 6059973945



https://tinygs.com/station/K1RA@6059973945

TinyGS.com Stats & Mapped Packets at K1RA FI

Packets in the last 30 days

B Tclemetry packets Total packets 5 |
G600
500 N GaoFen-28
& Tim0: 1723906215322
X Distance: 1900 Km
400 [\ Elevation: 21.24°
¢ Azimuth: 94 03°
Bl RSSI: -125.25 dBm
SNR: -10.25 dB
300 : Freq error: 6266 Hz
b’
200 %%
R %
100
0
. 1000
Da}i of the month 500m|

== | eafiet | © OpenStreetMap contributors

https://tinygs.com/station/K1RA@ 6059973945



https://tinygs.com/station/K1RA@6059973945

TinyGS.c

om Reception Detalls for KIRA FM1E

“\unknown O-QlE E):' e \,::"— e ko, Elevat m: 3 1M H edicted L ple Frequency Ermc CRCE Hecelve ¥
Aug 7,2023 11:54 AM (23 minutes ago) LoRa@437.25 - 455Km 68.59° -138.75dBm -14.75d8B 616.09Hz -7064.78Hz . 18 Stations
*\Norby_zg:} Oae E):' = \:Z"— e E.E m: 3MH edicted L nle Frequency Ema E HECEIVE ¥
Aug 7,2023 11:27 AM (an hour ago) LoRa@436.5 6000mW 1626Km 12.98° -129 dBm -11dB -6527.15Hz 9271.51Hz 49 Stations
\\'\Norby_z{:} oae E):Z e %:Z"— e ke, Elevat m: 3 M H edicted L Dle Frequency Ermc E Heceive ¥
Aug 7,2023 11:25 AM (an hour ago) LoRa(@436.5 6000mwW 129TKm 20.03° -124.75dBm -6.75 dB -859.35Hz 5874.12Hz 59 Stations
,:\PD'YtECh_UnWEI’SE'S{} lode & Powe %, Distance [ Eleva Bl Rss SHR edicted Dopple Frequency Erre E Received by
Aug 7,2023 11:23 AM (an hour ago) LoRa@436.55 800mwW 1560KmM 14.16° -136.5 dBm -12.5dB -6713.53Hz 4242 54Hz 12 Stations
t},Pontech_Uni\rerse-B{} ode & Powe %, Distance [k, Elevat Bl Rss SHR edicted Dopple Frequency Errc E Received by
Aug 7,2023 11:22 AM (an hour ago) LoRa@436.55 S00mw 1341Km 18.80° -133 dBm -10dB -4540.78Hz 1889.53Hz 14 Stations
\?\UHRHOWH ode & Pc %, Distance [, Elevat Bl Rss SMR edicted Dopple Frequency Errc CRCE Received by
Aug 7,2023 11:20 AM (an hour ago) LoRa@437.2 - 86TKmM 30.38° -136.75dBm -15.75d8B -1542.70Hz -2057.31Hz . 10 Stations
:\_\RSEZSEQ ode & Powe % Dis : [ Elevat Bl Rss SHR edicted Dopple Frequency Errc E =ceived by
Aug 7,2023 11:15 AM (an hour ago) LoRa@436.26 1000mW 2053Km 6.88° -131.75dBm -17.75dB 8735.70Hz -4112.52Hz 1 Stations
\BRSEZSE{:} nde £ Powe %, Distance e Eleva Bl Rss SHR edicted Dopple Frequency Erre E =ceived by
Aug 7,2023 11:12 AM (an hour ago) LoRa@436.26 1000mW 2973Km -1.73° -132 dBm -17dB 0623.47Hz -10957.62Hz 1 Stations
,&\\RSEZSB{:} Dae E):Z = \:Z"— e E_E?Z" m: 3MH edictea L Dle FrequUeEnCyY Crmad E HECEIVE ¥
Aug7,2023 11:12 AM (an hour ago) LoRa@436.26 1000mW 3052Km -2.87° -133 dBm -14dB 9682 51Hz -10034.87Hz 30 Stations
“\CSTP_‘Iz{} oae EJ:: e \::"— e E‘Ei}' m: s H edicted L ple Frequency crma E HEeceve ¥

LoRa@436.27 800mw 1050Km 27.58° -133.25dBm -10.25d8B -8038.99Hz 6843.01Hz 16 Stations

Aug 7,2023 10:39 AM (2 hours ago)



RS52SE

Received on: August 3, 2023 10:07 PM
LoRa 436.26 Mhz SF: 10 CR: 5 Bw: 250 kHz
Sat in Umnbra € Eclipse Depth: 6.67°
Theoretical coverage 5163 km

5 1000mwW
@4128mv | 2.40ma  j-25.67°C

ﬂ n O §-127°C
ﬁ:} E OrmWW - f

ﬂ n TemwW §-127°C
ﬂ n AmW §-127eC
{:} B 45mwW §-127°C
2 cemw

= maag: (347.00,986.0
& imu (2.44,-0.98,1.95)
IE: 15195 [BReset: 57 times

Hexadecimal view

a 1 2 2 4 5 & 7 8 9

@228 52 53 35 32 53 45 4E EC BS ED 4
ggle SC 29 48 1C 40 22 BF 7A €8 88 =F
8228 20 22 44 75 20 22 (S EZ E@ 82 28
2828 82 &2 41 22 DO ES 48 B2 D@ ES 42
ea48 BE 52 41 16 &5 g6 (I FE 28 88 (2
2e5e 82 &2 (2 FE 90 &8 (2 FE 208 88 4
a2s2 80 22 45 D &C 88

Raw parsed view

£® K1RA

£® DLHTinyGS

"o
EEE

o]
m

L)

P

[75)

81234567 89AECDEF
CD RSSZSEN...@.....

fies (]

24970 2z0740778
fies (]

28320 22074077

TinyGS.com
Satellite Detalls

-12dB 9763.10 Hz -13209.96 Hz

-11.75 dB 8774 85 Hz -1088.422 Hz



TinyGS.comoVaStation Mapping Detalls
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Last packets

TinyGS. com Recent Satellite Reports

¥ CSTP-1.2 Receive €3 800mW #Vbus 8050mV Ibus 96mA [l 100% @ Bl 8100mV -55mA 6460mAh
Aug 3, 2023 9:39 PM (a minute ago) LORG@“% 27 3 stations £2@E442mW §17°C @ & min 10°C [ § max 10°C @ Bl 8050mV -30mA 6449mAh
¥ CSTP-1.2 Mode Received by (53 800mW #Vbus 8050mV Ibus 96mA [l 100% @ El 8100mV -55mA 6460mAh
Aug 3, 2023 9:39 PM (a minute ago) L0R8@436 27 6 stations 3@ 442mwW §17°C @ & min 10°C [@ § max 10°C @ E 8050mV -30mA 6449mAh
&, GaoFen-7 Mode Received by 3 3000mwW [E] 15.0 (@ timestamp 1763483850 #7.0.7
Aug 3, 2023 9:39 PM (a minute ago) -0Ra@400.45 1 stations Inclination: 97.5439 Ascending: 352.8225 Angle X/Y: 138.17/25.65
<&, GaoFen-7 Mode Received by €3 3000mw [ 15.0 [@ timestamp 1763483700 #7.0.7
Aug 3, 2023 9:39 PM (a minute ago) L0R8@4ﬂﬂ 45 1 stations Inclination: 97.5440 Ascending: 352.8224 Angle X/Y: 137.43/25.45
&, GaoFen-7 Mode Received by €3 3000mwW [ 15.15 (@ timestamp 1763483550 #7.0.7
Aug 3, 2023 9:39 PM (2 minutes ago}LGRG@“Uﬂ 45 1 stations Inclination: 97.5439 Ascending: 352.8225 Angle X/Y: 136.08/25.85
¥ CSTP-1.2 Received by €3 800mW #Vbus 8050mV Ibus 95mA [i] 100% @ El 8100mV -43mA 6460mAh
Aug 3, 2023 9:39 PM (2 minutes ago}LORa@436 27 7 stations L2 @@740mW §19°C @ & min 10°C [ § max 10°C @ E 8050mV -24mA 6449mAh
% CSTP-1.2 Mode Received by €53 800mW #Vbus 8050mV Ibus 95mA [l 100% @ 8100mV -43mA 6460mAh
Aug 3, 2023 9:39 PM (2 minutes ago)-°Ra@436.27 8 stations £3E740mW §19°C @ & min 10°C [l § max 10°C @[ 3050mV -24mA 6449mAh
&, GaoFen-7 Mode Received by €3 3000mW [ 15.15 [@ timestamp 1763483400 #7.0.7
Aug 3, 2023 9:38 PM (2 minutes aQO)LORa@“Uﬂ A5 1 stations Inclination: 97.5441 Ascending: 352.8225 Angle X/Y: 135.74/25.23
&, GaoFen-7 Mode Received by 3 3000mWwW [ 15.15 (@ timestamp 1763483250 #7.0.7

2 stations

Aug 3, 2023 9:38 PM (2 minutes ago)-0Ra@400.45

Inclination: 97.5442 Ascending: 352.8224 Angle X/Y: 134.89/25.13
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Ground Station
Build
Instructions

https://www.instructables.com/GrounesStationfor-LoRaSatellites/



https://www.instructables.com/Ground-Station-for-LoRa-Satellites/

TinyGS - How to build your own satellite ground station

e
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Chapters

4 Uhat~s TinyeS?
How It loalks like
How to get started
Registering to TINYGS
Parts needed
Building the antenna
Case for the TinyGS
Deployment
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eive and operate LoRa satellites, weather probes and other flying objects, using

and sx127x LoRa modules but we plan to support more radio médules in the

v C 20 @ &> 5 ik
https://youtu.be/dl1ojiuughio
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https://meshtastic.org/

MeshtastidDefinitions

AMesh = Nodes that communicate and repeats packets
AUser = Name of Node

APreset = Modulation scheme

AHop = Relay, repeater count

ASlot = Frequency

AChannel = Chat room

ARoles = Client, Relay, Mix

ADevice Metrics = Node health, location, telemetry info

Dictionary
e e R

A WA LVIA
Te .



Meshtastic

Als a digital, texting app built dBemtechbased LoRa radios

Alt does NOT rely on the Cellular Network or Internet

Almplements encrypted Mesh Networking

ARuns on ESP3Egpress)for nRF52 (RAK) based processor

ARadios are using 96228 MHz, 100mw, low data rate 009.94 kbps
ARadios are accessed via an iOS or Android device and app

ARequires Smartphones or PCBIlgteStackshat can run theMeshtasticapp
AApp talks to the radio viBlueToothor WiFi

ARadios/nodes act as relays/repeaters to build and extend a Mesh networl




ommorMeshtastidRadio Equipment Options

WIFI antenna 0.96 inch OLED displa

12C
IJOC”"/)’; LU 02 T O C [

Programming/
user buttons

Loraantenna —

(IPEX interface)

Type- C USB

/
USB s rll'\r t)/

|

/
Reset button / \ Power, signal indicator
CP2102 USB to Serial Chip

,,,,A,,?',.,H
- C o)
1 38 35 40,4 42 15 '6J7JU4:!

'}I ,‘I'-/ ~. .

oy
A
x|
N

7 < S -
o) L a ‘ .
<t = Fi 32_U3 {5 T Py . o
§§ E; % 1-r"_ - ‘ ©
2% ‘_‘i ‘«:‘» o
Lt N! ! = - 3
S ig F @3 ot
o . 52 .
70' ‘.l O , t’ 7 '*"-, (')Is
Q 3 Jtec.on =0\ '_‘ 3 | 2
1920 21 u 48 v ,s‘ 25 36 0 53‘7' RX_Ug UbSy 5 ®
;.;?Otl?“fg‘:‘C/_‘:‘CD,’ ot
/ .
" Ve ithium battery interface
ESP32 Chip / (SH1.25-2) =
®

HeltecV3 LilyGOoESP32 LilyGoT-Beam v1.x



OtherMeshtastidRadio Equipment Options
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a2 " it 86% CPU
LILYGO® e e~

T-ECHO
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el 110
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i | o SO (5 E LILYGO® “}52 a LOOATN
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LilyGoT-Echo LilyGoT-Deck



OtherMeshtastidRadio Equipment Options

NRF52 RAK4361
Solar Node

INSIDE

+ Optional removable
OLED screen connected
to 12C Header (Dupont)

s

Wil

&3 &3 B9 l + UART Connector (PH4)

» Battery Cutoff Switch
(SWI)

» Easy USB C Access




Meshtastid\Networking Details

A Region (Country/Continent)

A Radio Modem Modulation Presets (s€@sding Ratdps ¢ BandwidthHz¢ Spread Link SNRB)
A Short FastX0.94kc 250K¢ 143dB, Short Slowg.25k¢ 250K¢ 145.5dB
A Medium Fast3.52kc 250K¢ 148dB, Medium SlowX.95k¢ 250K¢ 150.5dB
A Long Fas{1.07k¢ 250K¢ 153dB, Long Mod@.34k¢ 125K¢ 156dB, Long Slowd(18k¢ 125K¢ 158.5dB
A Very Long Slowd(09k¢ 62.5K¢ 161.5dB

A Slot (Frequency)
A ShortX& LongX= 104 slots
A Very Long Slow = 416 slots

A Role (Client, Repeater, Mix)
A Max Hop (# relaying nodes, Not including Source and Destination)
A Channel (Chat Groups / Default is Modulation Scheme Name)

A Payload
A Preamble (wake) + 12 byte packet header (addressing, message number, ACK/NACK, encryption data)
A 237 byte max message (unused bytes not transmitted)
Aal ' Yé Y2Z2RS
A Allows increased power
A NO encryption



9:17 /A A B /A

//\ Meshtastic

=] 23 m @ &)
Your Name Region
K1RA 5068 us A

Connected to radio (heltec-v3 2.3.15.deb7¢c27)

O None (disable)

(®) 192.168.2.226

O IP Address:

IP Address:

D Provide phone location to mesh

[T Anonymous usage statistics and crash reports. _

917 M A D -

//\ Meshtastic

o)
=

‘ Q Filter

K1RA

TEK1

K1RA 5068

heltec-v3

38.74229 -77.79803
544.6 ft MsL

KFATEK-1_47a4

heltec-v3

Debug Panel

Radio configuration

Export rangetest.csv

Theme

Language

Show Introduction

Quick chat options

918 M/ A A DO -

Radio configuration

User
Channels
Device
Position
Power
Network

Display

LoRa

Bluetooth

Module configuration

MQTT

Serial

External Notification

Store & Forward

Range Test

Telemetry

38mi 5574057 -77.72811
649.6 ft msL
About
- AGA4SR Home 6b8c -
heltec-v3 () now
1.6mi  35771974-77.79359
0.0 ft mMsL Hops Away: 1
KTHTV Tower [ 100%4.17v
tbeam )1 min
10.4mi 38 65203-77.95369
419.9 ft msL Hops Away: 1
%, 7
Catlett Silo []: 0% 0.00V
theam )1 min
13.0mi 35 64141-77.59481
1378.0 ft msL Hops Away: 1
%7
KN4GDX 1 Yagi []: 0% 0.00V
theam )1 min
3Ami 5378343 -77.77451
856.3 ft MsL Hops Away: 1
®,5
- AG4SR b3f0 ¥ 4.20v
heltec-v2-1 (1) 2 min
1.6mi  3571974-77.79364
574.1 ft MsL Hops Away: 1
Ferris Base 1 [ 97% 4.15V
rak4631 (1) 4 min
19.0mi 29 24219 .77 47011

Canned Message

Audio



Long Fast / Slot-9VeshtastidNetwork Stats

A40 Unigue calls/names currently participating on the Mesh

A90 Node names have been recorded on the Mesh @ K1RA FM18cr
A 12-24 active on any particular day/hour

AFurthest edge nodes of network:
ANorth = N4ACH Bull Run / N7>XAldie
ASouth = WRWE921 Culpeper / K3KQ Midland
AEast = KE4IDO Centerville
AWest = KIHTXmissville

ANetwork coverage distance:
ANorth-South: ~20 miles
AEastWest: ~32 miles






209 ‘A~ AR D -

209 M ADQ -

209 M/~ A D -

209 m/AADQ -

209 M/~ A D -

//\ Meshtastic //\ Meshtastic //\ Meshtastic //\ Meshtastic //\ Meshtastic ()
= 2 = 2 = 2 = 2 = 2 [ =
‘ Q. Filter ‘ Q. Filter ‘ Q, Filter ‘ Q, Filter ‘ Q, Filter =
K1RA 5068 (g AR B170 - Ferris Attic 8.5 K1RA/M 8364 - K3KQ cef9 8
K1RA ety tbeam heltec-v3 theam techo (49d
: 18.7 mi . 85 ft ) 1.6mi  3871958-77.79784
38.74229 -77.79803 20.T mi w w w 544.6 ft usL
544.6 ft msL 292.0 ft msL 0.0 ft mst 1463.3 ft msL :
%5 ® 4 K3KQ ecd0 &
. ec ?)
e 499 mode node K-Yagi3 - :ehms:!BS - t-deck (1) 49 d
tlora-v2-1-1p6 - AK4XR/M 79c8 eltecy - K2PI
28.1mi 3869245 -77.28005 toeam raka63t Hops Away: 1
213.3 ft msL 201 mi 3885812 7745627 3.1mi  3869712-77.80568
295.3 ft mst Sl Ferris Portable 1 607.0 ft mst el K3KQ_67fd £ 96%4.14V
499 Omninode ¥, 5 techo 161 rak4631 (13 d
tlora-v2-1-1p6 - K2PI-Shack 38.74574 -77.81199
281mMi 338 609945-77.28005 AKAXR/P 84E4 1 theam 524.9 ft msL Hops Away: 2
213.3 ft MsL theam Ferris RAK4681 : 38.69714 -77.80568
20.1T mi 38.85755 -77.45536 rak4631 626.6 ft MsL - KSKQ_CGPSU'E Sensor 2_ce0c
- 499a a la node Yagi?2 570.9 ft msL 19.0mi 38 84319 -77.47011 td-lorac (17d
tlorav2-1-1p6 *,6 403.5 ft st PEuall) K3FR61e0
28.1mi 387219577 27677 ' theam
213.3 ft st Y Attic 920c W TV2 532 147mi  3877639-77.52768 PRI KK3KQ_WisMesh2_15c0 B 95% 4.13v
heltec-v3 t-echo 328.1 ft msL rak4631 () 5d
FEEA) 49T road node 10.5mi 38 65215 -77.95405 * 6 23mi 3870976 -77.79050
tlora-v2-1-1p6 488.8 ft MsL 600.4 ft msL Hops Away: 2
281mi  3869245-77.28005 WP Eackyard Oefs £l [<3FRG 4ddc
318.2 ft msL € heltecv3 KTHTV Tower heltec-v3 - K3KQ_WisMesh3_7345 £ 88% 4.04V
21.8mi 55 8541077 41882 tbeam 18.7mi  3848974-77.60948 rak4631 (1 4h
ISR AATRB-6520 370.7 ft msL 10.5mi 38 65070 -77.95460 298.6ft usL 7.0mi 38 65262-77.73763
theam 223.1 ft MsL 367.5 ft MsL Hops Away: 2
53mi 35 73880-77.69890 - Blue Tracker IVl K3FRG-07998 ®5
423.2 ft msL heltec-wireless-tracker HTV3 KT1HTV3 7414 lilygo-theam-e3-core
16mi 55 71074 77 79371 tlora-v2-1-1p6 5099t 3872850-77.80106 - K4EFI-a £ 79% 3.99v
- AA1RB-f1cc 498.7 ft MsL 10.5 mi 38.65199 -77.95455 567.6 ft msL ) t-echo 18d
theam ®, 23 502.0 ft msL #,13 11.5mi 33 74054 -77.58356
5.5mi 38.73998 -77.69646 288.7 ft msL HOpS Away: 4
1565.0 ft msL - Catlett Silo - K1HTV4 d03c eVl K3KQ 6d5c
%4 — ... tlora-v2-1-1p6 theam W KAEFI-b B99%4.18V
13.0Mi 38 64049 -77 50478 10.5mi 38 65199 -77.95460 tlora-v2-1-1p6 moh
- AG4SR Home 6b8c 305.1 ft msL 32.8 ft msL Hops Away: 7
hehtecv3 £, 6 - K3KQ ce68
1.6mi 35 71974-77.79359 V) K1RA-433 5d14 tbeam - KAEFI-c ¥ 4.24v
0.0 ft mst m Demo Orange heltec-v3 13.3mi 3856647 -77.69643 tlora-v2-1-1p6 @M7h
Hora uy91 1mE 0.0 ft MsL 11.6mi 28 74022 -77 58970
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//\ Meshtastic

(2]
=

@
=

‘ Q Filter =
- K4S00 [[196% 4.13V
heltec-v2-1 4213 d

1.6mi  3871974-77.79364
574.1 ft MsL Hops Away: 1
WD K4XKF office
tlora-v2-1-1p6 (2d
Hops Away: 2
- K9GMM Fixed 9 4.82v
t-echo (1) 28 min

13.0mi 3364124 -77.50443
0.0 ft mMsL Hops Away: 3
- K9GMM Mobile 9 4.66V
t-echo 1 4d
Hops Away: 2
- KC7MYE-BASE 9 4.29v
tlora-v2-1-1p6 (9 h

128 mi 38 71050-77.56450
259.2 ft MsL Hops Away: 1
- KC7MYE-MOBILE #4.35v
tlora-v2-1-1p6 )15d

22.8mi 38 75074-77.37533
315.0 ft msL Hops Away: 4
KD6AKC ARES [ 67%3.86V
theam (3d

44131t 33 73029-77.80007
757.9 ft msL Hops Away: 1
M KE4IDO - Base #4.27v
heltec-v3 (017 min

20.7mi 38 80666-77.42868
252.6 ft MsL Hops Away: 2
- KE4IDO - Mobile []: 0% 0.00V
theam ()15 min

20.7 mi

38.82662 -77.42866



