Buyer's Guide by
Use Case

Opinionated hardware recommendations for every scenario: beginner nodes, portable handheld,
fixed repeaters, and room server gateways.

e Best Hardware for Beginners

e Best Hardware for Portable and Handheld Use

e Best Hardware for Fixed Repeaters




Best Hardware for Beginners

Choosing your first LoRa mesh node is one of the most important decisions you will make as a new
mesh networking enthusiast. The wrong board can mean weeks of frustration with driver problems,

dead-on-arrival USB chips, or - most painfully - discovering that your freshly flashed device
operates on 868 MHz and cannot talk to any of the 915 MHz nodes in your region. This guide cuts
through the noise.

Top Recommended Boards for

First-Time Buyers

Board MCU Radio Screen GPS Approx Price Best For
(USD)
LilyGO T- ESP32-S3 SX1262 Yes (1.3" Yes (u-blox $30 - $40 (as Best all-
Beam OLED, built-in)  MAX-M10S/ of 2026-06- rounder first
Supreme NEO-M10S) 08) node
Heltec WiFi ESP32-S3 SX1262 Yes (0.96" No $18 - $24 (as Budget-
LoRa 32 V3 OLED) of 2026-06- friendly first
08) node

RAK nRF52840 SX1262 No (optional Optional $35 - $50 (as Low-power &
WisBlock (RAK4631) add-on) module of 2026-06- modular
Starter Kit 08) builds

First Choice: LilyGO T-Beam
Supreme

The T-Beam Supreme (based on ESP32-S3 + SX1262) is the most complete out-of-the-box
experience for a beginner. It includes:

in earlier T-Beams)

Built-in 1.3" OLED display
18650 battery holder with integrated charge/BMS circuit and USB-C charging
SMA antenna connector - you can immediately attach any standard 915 MHz antenna

Integrated GPS (u-blox MAX-M10S / NEO-M10S - significantly better than the older NEO-6M



e Full Meshtastic and MeshCore firmware support
e Active community support and extensive documentation

You will need to supply an 18650 cell (any protected 18650 works; Samsung 30Q and Sanyo
NCR18650GA are popular choices) and a 915 MHz antenna.

Budget Pick: Heltec WiFi LoRa 32
V3

The Heltec V3 is the cheapest reliable entry point. Its on-board 0.96" OLED display gives you
immediate feedback without needing a phone. The V3 has a U.FL/IPEX LoRa connector and ships
with a small whip antenna; for any real deployment, use a proper outdoor 915 MHz antenna via a
U.FL-to-SMA pigtail. (Note: the small spring antenna on the board is for WiFi/Bluetooth only, not
LoRa.) The V3 uses the SX1262 radio (a significant upgrade over the V1/V2 SX1276) and the
ESP32-S3 MCU.

Caution: The Heltec V3 uses a CP2102 USB-serial chip. If the device is not recognized on Windows,
install the Silicon Labs CP210x VCP driver.

Modular Pick: RAK WisBlock Starter
The RAK WisBlock Starter Kit pairs the RAK19007 base board with the RAK4631 core module.
This gives you an nRF52840 MCU and SX1262 radio. The modular system means you can add GPS,
sensors, displays, and other peripherals by plugging in additional WisBlock modules. Battery life is
dramatically better than ESP32 boards - see the Fixed Repeater page for power draw numbers. The

tradeoff is that it has no built-in display and the ecosystem requires slightly more research to
assemble.

What to Avoid as a Beginner

Board / Issue Why to Avoid for Beginners

T-Beam v1.1 (older revisions) Uses SX1276 radio (slightly lower RX current/sensitivity
margins than SX1262), older GPS module, USB issues



Board / Issue

Heltec V1 / V2

No-name "LoRa32" clones from AliExpress

TTGO LoRa32 V1

Any board labeled "433 MHz" or "868 MHz"

Why to Avoid for Beginners

SX1276 radio; less active firmware support. (Some users
also report OLED reliability complaints on these older
revisions.)

Often fake SX1278 chips, wrong frequency band (see
below), poor QC

SX1276 chip; an older board with comparatively limited
current community support (as of 2026-06-08)

Wrong band for North America - will not communicate with
915 MHz network

Where to Buy Reliably

Official / Recommended Sources

e LilyGO official store on AliExpress - LilyGO operates a verified flagship store; this is safe

shipping

third-party resellers

AliExpress Cautions

RAK Wireless official store (store.rakwireless.com) - direct from manufacturer
Heltec official store on AliExpress - Heltec's own storefront is reliable
Rokland.com - US-based reseller carrying T-Beams, Heltec, and antennas; faster US

Amazon - only buy from the brand's own Amazon storefront (e.g., "Sold by LilyGO"), not

e AliExpress is fine when buying from verified brand storefronts (LilyGO, Heltec, RAK).
Generic sellers on AliExpress frequently sell 868 MHz boards to US buyers, misrepresent

chip versions, or ship counterfeit radios.

e Always confirm the frequency band in the product title or description before purchasing.
Look for "915M" or "915MHz" explicitly - not just "LoRa".
e Check seller feedback specifically mentioning "915" and "US shipping".

Understanding "915 MHz": What It
Means and How to Verify



LoRa radios operate in license-free ISM (Industrial, Scientific, and Medical) frequency bands. The
correct band depends on where you are:

Region Correct Band Notes
United States, Canada, Mexico, Brazil 902 - 928 MHz (commonly "915 FCC Part 15 (US), ISED RSS-210
MHz") (Canada), IFT (Mexico), ANATEL

(Brazil). Meshtastic BR_902 covers
902.0 - 907.5 MHz in Brazil.

European Union, UK, Switzerland 868 MHz ETSI EN 300 220, 863 - 870 MHz
Japan 920 - 923 MHz (AS923) ARIB STD-T108 (920 MHz band) - not
433 MHz
China 470 - 510 MHz (CN470) / 779 - 787 Not 433 MHz for mesh use
MHz
433 MHz (various regions) 433 MHz A separate low-power ISM option used

in some regions; different antenna
requirements entirely

Australia, New Zealand 915 MHz Same band as North America

How to Verify Before Buying

1.

Product title: Should explicitly say "915MHz" or "915M". "868MHz" or "433MHz" means it
will NOT work on the US network.

Hardware marking: Once received, look at the SX1262 module's silkscreen or the PCB
itself. Most modules have a small label or PCB trace indicating the matching network (e.g.,
"915" on the antenna matching network).

Firmware check: When flashing Meshtastic, select the correct region during setup
(US/AU for 915 MHz). If the firmware was previously flashed, check the region in

Meshtastic app under Radio Config -» LoRa = Region.

. SX1262 vs SX1276 note: The SX1262 chip itself is wideband and can be tuned to any

frequency in software - the limiting factor is the matching network and antenna on the
board, which is fixed at manufacture time. Buying the wrong frequency band is a
hardware problem, not a software one.

First Node Checklist

Board verified as 915 MHz band

915 MHz antenna - at minimum a simple whip; ideally a tuned 915 MHz fiberglass antenna
USB-C cable (data-capable, not charge-only) for flashing firmware

18650 cell if using T-Beam (or LiPo battery if using WisBlock)

Meshtastic or MeshCore firmware downloaded for your specific board variant

Meshtastic app (Android/iOS) or serial terminal to configure the device


https://wiki.meshamerica.com/books/hardware-guide/page/meshtastic-app




Best Hardware for Portable
and Handheld Use

A portable LoRa mesh node needs to fit in your pocket, run for a full day on battery, display
incoming messages without requiring your phone, and work reliably in the field. This page
compares the top portable options and helps you match hardware to your specific use case.

Comparison Table: Top Portable
Nodes

Device MCU Display GPS Antenna Battery Weight Price
Life* (USD)
LilyGO T- nRF52840 1.54" e-ink Yes (L76K) U.FL/IPEX 5 - 7 days ~38g w/ $40 - $55
Echo (verify) + battery + (as of 2026-
stub case 06-08)
antenna
LilyGO T- ESP32-S3 Optional Yes (u-blox External 1 -2 days ~55¢g $30 - $40
Beam OLED MAX-M10S) SMA w/battery (as of 2026-
Supreme 06-08)
Heltec ESP32-S3 0.96" OLED No U.FL (LoRa) 4 -12 hours ~9g (bare $18 - $24
WiFi LoRa + spring board) (as of 2026-
32Vv3 antenna 06-08)
(WIiFi/BT)
RAK nRF52840 Optional Yes External via 3 -5days ~30g base $45 - $65
WisBlock + (optional IPEX/SMA (as of 2026-
RAK1910 module) 06-08)
GPS

*Battery life estimates assume standard mesh operation with the screen used as needed and no
continuous GPS fix unless noted. Actual runtime depends on each device's own battery capacity
(e.q. the T-Echo's built-in ~850 mAh cell vs. an external 18650 on the Heltec/RAK boards), so treat
these as rough comparisons rather than absolute figures.

Note: the Station G2 was previously listed here but has been removed. It is an ESP32-53 high-
power base station (5X1262 + power amplifier, SMA, USB-C PD), not an nRF52840 portable
handheld, so it does not belong in a pocket-carry comparison.



Top Pick for Portable Use: LilyGO T-
Echo

The T-Echo is the best portable LoRa mesh device available today. Its advantages are significant
and not easily replicated by other boards:

E-Ink Display: The Killer Feature

The 1.54-inch e-ink display is bistable, so the panel itself draws near-zero current while showing a
static message and only consumes power when it refreshes. (The rest of the device - MCU and
radio - still draws current, so total device draw is not near-zero.) Compare the panel to the Heltec's
OLED, which draws roughly 20 - 30 mA (approximate; content- and brightness-dependent)
whenever the screen is on. In a field scenario where you glance at the device every few minutes,
the e-ink display's power savings are meaningful. The display also remains readable in direct
sunlight - an OLED is almost unreadable outdoors in bright conditions.

Integrated GPS

The T-Echo includes a Quectel L76K GPS module, giving it position reporting for mesh mapping and
position-sharing features. The GNSS antenna is integrated within the device housing - no external
GPS patch antenna required. Cold start is typically on the order of 45 - 90 seconds outdoors with a
clear sky view (a typical observed range; actual time-to-first-fix depends on almanac state and sky
view).

Battery Life

Powered by a built-in 3.7V LiPo (~850 mAh, not designed for user removal) and running on the
NRF52840's ultra-low-power sleep modes, the T-Echo achieves several days of real-world field use.
This is several times longer than equivalent ESP32-based boards, whose deep-sleep current is far
higher than the nRF52840's (sub-microamp-class sleep). See the Fixed Repeater page for a
detailed power-draw breakdown.

Antenna Connector

The T-Echo ships with a stub antenna tuned for either 868 MHz or 915 MHz (verify your purchase).
Sources conflict on the connector type across hardware revisions - it is most commonly a U.FL/IPEX
connector rather than a full SMA, so verify against the LilyGO product page/board photos for the



revision you buy before ordering an antenna or pigtail. Either way the antenna is replaceable, and
you can fit a higher-gain antenna for improved range when needed. This is better than relying on a
bare PCB-trace antenna.

Heltec V3 for Ultra-Compact Use

If extreme compactness is the priority and battery life is less critical (for example, a day-hike where
you will charge each night), the Heltec WiFi LoRa 32 V3 is one of the most pocketable options.
The bare board is tiny (52 x 26 x 10 mm, ~99) and fits an Altoids-tin footprint; it has no on-board
18650 holder, so running on a single 18650 requires an external holder and wiring. The OLED
display is small but readable indoors. The primary limitations are battery life and the inadequate
on-board antenna for serious outdoor use.

Enhancement tip: The Heltec V3 has a U.FL connector for the LoRa radio (the spring antenna on
the board is for WiFi/BT only). Adding a U.FL-to-SMA pigtail and a proper 915 MHz antenna can
significantly improve effective range.

Phone-as-Display Option

Many users prefer running a headless node (no display on the hardware) and connecting via BLE to
the Meshtastic or MeshCore app on their phone. This approach has real advantages:

e Larger, more readable screen

e Full message history and thread view

e Map view with other node positions

e Notification push even when the app is in background (Android)

Boards suitable for phone-as-display use - all three expose BLE for phone pairing: RAK WisBlock
with RAK4631 (nRF52840, BLE built in), T-Beam Supreme (ESP32-S3, BLE), and Heltec V3 (ESP32-
S3, BLE). The phone approach works well when hiking with a phone anyway - the node can be
clipped to a pack strap while the phone stays in a pocket.

Practical Use Case
Recommendations

Scenario Best Choice Why



Multi-day backpacking trip T-Echo 5 - 7 day battery, sunlight-readable
display, GPS built in

Day hikes / weekend trips T-Beam Supreme or T-Echo T-Beam for GPS accuracy; T-Echo for
battery
Urban carry (city EDC) Heltec V3 or T-Echo Heltec is smallest; T-Echo for longer

between charges

SAR / emergency comms team T-Echo Reliable multi-day battery, no
charging anxiety in the field

Tech-forward user, always has phone RAK WisBlock (headless) Best battery life, modular, phone app
provides Ul
Fixed portable (camping base camp) T-Beam Supreme Best GPS, good display options,

widely documented

Accessories Worth Having

e 915 MHz stubby antenna: Often better than a generic included whip on devices with a
poor stock antenna. Stubby antennas are typically low-gain (around 0 - 2 dBi), so don't
expect a large range boost. Compact options include the Taoglas FXP73 or a Molex
flexible 915 MHz antenna (confirm 915 MHz coverage and that the gain figure is for your
mounting - FXP-series gain is mounting-dependent).

e Weatherproof case: LilyGO sells an optional case for the T-Echo. Pelican 1010 micro
cases work well for T-Beam.

o Carabiner clip: Attach to pack strap for hands-free carry.

o External battery for 18650-based boards: On boards like the Heltec V3 that take an
external cell, a higher-capacity 18650 or LiPo extends runtime. (The T-Echo's battery is
internal and not designed for user replacement, so plan to charge it via USB rather than
swap cells.)



Best Hardware for Fixed
Repeaters

A fixed repeater node has one job: forward mesh packets reliably, indefinitely, with as little power
consumption as possible. This page covers the hardware decisions that matter most for solar-

powered or battery-backed repeater deployments.

The Core Decision: nRF52840 vs

ESP32

For repeater use, the MCU platform is the single most important hardware choice. The nRF52840
(used in the RAK4631 and T-Echo) consumes roughly 3 orders of magnitude less sleep power
than the ESP32-S3, which is the state a repeater spends most of its time in. (Note: the Station G2 is
an ESP32-S3 high-power base station, not an nRF52840 board - it is covered separately under base
stations, not here.)

Power Draw Comparison by Board
(Repeater Mode)

The figures below are estimates, not manufacturer-datasheet power tables. They assume a 5%
active duty cycle and typical regulator/peripheral quiescent draw; real-world results vary with
baseboard, firmware, mesh traffic, and radio settings. Datasheet anchor points are cited where

available.

Board

RAK4631
(WisBlock)

T-Echo

MCU

nRF52840

nRF52840

Active Current
(mA)

~15 (RX;
datasheet RX
~17, TX ~125 at
20 dBm)

~18 (est.)

Sleep Current
(mA)

0.002 (module

datasheet 2.0 pA;

higher on a
populated
baseboard)

~0.012 (est.;
LILYGO publishes
no power table)

Avg Draw @ 1 18650 Runtime

tx/min (mA) (hrs)*
~2.5 (est.) ~800+ (est.)
~3.0 (est.) ~660 (est.)



Board

T-Beam
Supreme

Heltec WiFi
LoRa 32 V3

ESP32 generic
LoRa

MCU

ESP32-S3

ESP32-S3

ESP32

Active Current
(mA)

~80 - 120 (est.;
GPS + PMIC
dominate)

~70 - 100 (est.)

~100 - 160 (est.;
varies by
regulator)

Sleep Current
(mA)

~1.0 - 2.5 (est.)

~1.5-3.0 (est,;
regulator/OLED
leakage)

~2.0-5.0 (est.)

Avg Draw @ 1
tx/min (mA)

~12-18 (est.)

~14 - 20 (est.)

~18 - 28 (est.)

18650 Runtime
(hrs)*

~110 - 165 (est.)

~100 - 140 (est.)

~70-110 (est.)

*18650 capacity assumed at 2500 mAh (a conservative, realistic usable-capacity planning figure;
cells are commonly 2500-3500 mAh). Active time assumed at 5% duty cycle. Runtime values are
derived estimates, not datasheet specs - real-world results will vary based on mesh traffic,
firmware version, and radio settings. (The Station G2 is omitted from this repeater table: it is an
ESP32-53 mains/PD-powered high-power base station, not a low-power solar-repeater candidate.)

Gold Standard: RAK4631 (RAK

WisBlock)

The RAK4631 is the best board available for fixed repeater deployments. Its key advantages for

repeater use:

e 2.0 pA module sleep current (datasheet) - the radio and MCU together draw less than
most voltage regulators leak; expect somewhat higher on a populated baseboard due to

the baseboard regulator's quiescent current

e Modular design - base board, core module, and optional IO modules are separate. The
base board includes the battery management and charging circuit; you supply the

battery.

e Industrial temperature range: -40°C to +85°C. (Standard ESP32 / ESP32-S3 parts are
also rated -40°C to +85°C, so the MCU silicon is not the limiting factor; in practice the LiPo
battery - typically rated ~0°C to +45°C for charging - sets the real-world thermal

envelope for either platform.)

e SX1262 radio with excellent receiver sensitivity: ~-137 dBm at SF12 / 125 kHz
bandwidth (the headline -148 dBm figure applies only at the narrowest bandwidth, not

BW125)

e Hardware cryptographic acceleration via the Arm TrustZone CryptoCell-310
accelerator - useful for secure mesh deployments. (Note: this is a crypto accelerator, not
Cortex-M33 TrustZone-M memory isolation; the nRF52840 is a Cortex-M4F.)

¢ Excellent Meshtastic and MeshCore support - actively maintained firmware targets



RAK WisBlock Solar Repeater BOM

All prices below are approximate commodity / store prices as of 2026-06-08 and are volatile; verify
against the RAK store and vendor listings before ordering. Present the total as an estimate range,
not a fixed quote.

Component Part Est. Cost (as of 2026-06-08)

Core module RAK4631 (nRF52840 + SX1262) ~$25 - $30 (verify RAK store; often
listed near $25-30)

Base board RAK19007 ($9.99) or RAK19003 (mini)  $10 - $18 (verify RAK store SKUs)

Solar charge module CN3791-based MPPT board (verify the = $8 - $15
correct RAK solar SKU - RAK12007 is a
WisBlock sensor module, not a solar

charger)
LiPo battery 3.7V 3000 - 5000 mAh flat pack $8 - $15
Solar panel 5V 1W - 2W panel (60mm x 110mm $5-$12
typical; size for worst-case winter
insolation)
Antenna 915 MHz fiberglass or tuned whip $8 - $25
Enclosure IP67 ABS box (100x68x50mm) $6 - $12 (approximate commodity
price)
Total ~$70 - $125 (estimate range, as

of 2026-06-08)

Alternative: T-Echo as a Repeater

The T-Echo makes an excellent fixed repeater when you want a complete ready-to-flash unit
without assembly. It uses the same nRF52840 platform as the RAK4631 and achieves similar sleep
power. Tradeoffs versus the WisBlock approach:

e The T-Echo includes a 1.54" e-paper display (useful for diagnostics; wastes a tiny amount
of power even off)

e Battery capacity is limited to the small internal flat LiPo (the bundled cell is commonly
cited around ~850 mAh and is not user-removable; an optional ~2400 mAh expansion
accessory exists), vs the large external packs usable with WisBlock. Verify the bundled
cell capacity against the current LILYGO listing.

e GPS can be disabled in firmware to save the current the Quectel L76K draws when active
(~10 mA active; see the L76K datasheet) - important for pure repeater duty

e The antenna uses a U.FL/IPEX connector (sources conflict on SMA vs U.FL - verify against
your unit) and is easily replaced with a higher-gain antenna for elevated installs



Why Not Just Use an ESP32 Board?

ESP32 boards like the T-Beam Supreme are perfectly capable of repeater duty with AC power
(plugged in). If you have mains power at the repeater site, the ESP32's higher power draw is
irrelevant and its better WiFi connectivity can be useful for firmware OTA updates and gateway
bridging. However:

e A solar system sized for an ESP32 repeater costs 3 - 4x more than one for a WisBlock,
because the panel and battery must be larger

e For a given small panel/battery, an ESP32 repeater is more likely to run out of charge in
cloudy or short-day conditions than an nRF52840 system. (A properly sized ESP32 system
can survive winter, and an undersized nRF52840 one can fail - the deciding variable is
panel/battery sizing, not the MCU alone.)

e The practical indoor/mains-powered exception: T-Beam Supreme repeaters work well in
building deployments where power is available and WiFi/BLE features are useful

Antenna Recommendations for
Fixed Repeaters

A fixed repeater benefits more from antenna quality than almost any other hardware upgrade.
Typical improvements from the standard rubber duck to a quality fiberglass antenna range from +3
dB to +6 dB gain, which roughly doubles to quadruples effective range in ideal (free-space)
conditions. In real-world obstructed paths (path-loss exponent ~2.7-4) the improvement is typically
less.

Antenna Type Gain Use Case Notes
Rubber duck (included) 1 - 2 dBi (nominal) Basic testing only Adequate for indoor, room-
scale use
Tuned whip (A/4 over a ~5.15 dBi ideal (2 - 5 dBi Outdoor mounted, no cable DIY option; cheap and
ground plane) real-world) run effective. (Note: ~2.15 dBi

is the half-wave dipole
figure, not the monopole-
over-groundplane value.)

Fiberglass 3 dBi (e.g., 3 dBi Pole-mounted outdoor Good all-around choice
Taoglas OMB.8912 - verify repeater
band/gain on datasheet)



Antenna Type Gain Use Case Notes

Fiberglass 5 - 6 dBi 5-6 dBi Hilltop / elevated repeater Narrower vertical beam;
collinear (verify example best at elevation

part against datasheet - the

Linx ANT-916-CW-RCS is a

near-unity-gain quarter-

wave whip and does not

match this 5-6 dBi class)

Yagi directional (verify gain 10 - 14 dBi Point-to-point links Only useful for specific
on datasheet) directional paths

FCC note: Antennas above 6 dBi gain require reducing conducted power dB-for-dB under FCC Part
15.247(b)(4) (subject to the fixed point-to-point provisions of 15.247(c)). Plan your link budget as
EIRP = conducted power + antenna gain - feedline loss, and keep within the applicable limits for
your operating authority.



