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

LilyGO T-
Echo

LilyGO T-
Beam
Supreme

Heltec
WiFi LoRa
32V3

RAK
WisBlock +
RAK1910
GPS

MCU

nRF52840

ESP32-S3

ESP32-S3

nRF52840

Display

1.54" e-ink

Optional
OLED

0.96" OLED

Optional

GPS

Yes (L76K)

Yes (u-blox
MAX-M10S)

Yes
(optional
module)

Antenna

U.FL/IPEX
(verify) +
stub
antenna

External
SMA

U.FL (LoRa)
+ spring
antenna
(WiFi/BT)

External via
IPEX/SMA

Battery
Life*

5 - 7 days

1 -2 days

4 - 12 hours

3 -5days

Weight

~38g w/
battery +
case

~55¢g
w/battery

~9g (bare
board)

~30g base

Price
(UsSD)

$40 - $55
(as of 2026-
06-08)

$30 - $40
(as of 2026-
06-08)

$18 - $24
(as of 2026-
06-08)

$45 - $65
(as of 2026-
06-08)

*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.qg. 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, ~9g) 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).

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

e 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.)
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