Quick Connect and Brownout Alert Features
Performance modelers have known for some time that care must be taken to assure adequate power supplies
for their airborne systems. It's true for all radio systems, but it's even more important when using high
performance servos, flying harder maneuvers, and trying to save weight with inadequate batteries and/or
regulators. For in-depth information on the topic, go to www.SpektrumRC.com
Spektrum systems are designed with an operation threshold of 3.5 volts. Below this voltage the receiver will
shut down. When re-powered earlier Spektrum receivers re-boot and scan the entire 2.45 GHz band for the
transmitter before control is restored. This can take 2-3 seconds. The “Quick Connect” feature eliminates the
process of scanning the whole 2.4 GHz band and instead scans the previously used channels first. This reduces
the delay to milliseconds. We have been integrating this update into all newer receivers. All DSMX and newer
DSM2 receivers should already have Quick Connect.
Here's how to identify if your receiver has Quick Connect. With the system operating normally, simply switch
the airborne power off, then on (cycling power). If the system reconnects almost instantly, your receiver
includes Quick Connect. If not, and it takes several seconds, the receiver and remotes should be sent in and the
upgrade will be added free of charge.
Brownout Alert Feature
“Brownout” is a condition where voltage drops below minimum operating voltage due to excessive current
demands on the battery. Usually this is due to inadequate battery capacities, poorly charged, old, worn out, or
falsely peaked batteries; and the power the airborne system requires. Quick Connect allows most fliers to
regain a lost receiver connection due to a brownout. In the event of a brownout, sometimes momentary power
can be regained by ceasing stick movements as opposed to panicking. This usually removes some of the current
demands on the battery. This may allow the battery to recover to a temporary operational voltage above 3.5
volts. Because Quick Connect may reconnect in milliseconds after a power delivery issue, the modeler may not
be aware the brownout had occurred. As a result, Spektrum engineers have programmed a “Brownout Alert”
feature to be triggered whenever battery voltage drops below 3.5 volts momentarily. If the Brownout Alert is
triggered in flight, it indicates one of these previously mentioned conditions occurred. Please note that due to
design differences DSMX receivers only have Quick Connect, but not Brownout Alert.
A flash approximately half the speed of the binding flash is the Brownout Alert indication. The Brownout Alert
feature can be checked for by cycling power to the receiver while the transmitter is also on. Please be aware
that if battery voltage does not recover, receiver connection will not occur and the Brownout Alert flash will
not be present and a crash will result. It is important to mention that the vast majority of modelers using
systems that have matched their battery capacities with the load demands of their airborne system and
properly charge those batteries will rarely be affected by brownout issues. In order to reset the Brownout Alert
flash it is not necessary to rebind; simply power down both transmitter and receiver. Then turn the receiver
back on first, then the transmitter.
If your test indicates that the receiver and remote receivers do not have these features return your receiver
and all remotes, as all components must have the features installed separately. The best fix, however, remains
assuring adequate power supply for the current demands associate with your model.
Your flying success is of paramount importance to JR, Spektrum, and Horizon Hobby; and as the leader in
spread spectrum technology, we're constantly striving to set a higher standard for our customers. If you have
any questions regarding the Spektrum line, please feel free to contact out Product Support team at 1-877-5040233 toll free.

Receiver Power System Requirements
With all radio installations, the onboard power system must provide adequate power without interruption to
the receiver even when the system is fully loaded (servos at maximum flight loads). This becomes especially
critical with giant-scale models that utilize multiple high-torque/ high-current servos. Inadequate power
systems that do not provide the necessary minimum voltage to the receiver during flight loads are the number
one cause of in-flight failures. Some of the power system components that affect the ability to properly deliver
adequate power include: the selected receiver battery pack (number of cells, capacity, cell type, state of
charge), switch harness, battery leads, regulator (if used), power bus (if used).
While most receivers’ minimum operational voltage is 3.5-volts, you should test the system per the guidelines
below to a minimum acceptable voltage of 4.8-volts during ground testing. This provides head room to
compensate for battery discharging or if the actual flight loads are greater than the ground test loads.
Recommended Power System Guidelines
1. When setting up large or complex aircraft with multiple high-torque servos, you should use a current
and voltmeter (Hangar 9 HAN172). Plug the voltmeter in an open channel port in the receiver and with
the system on, load the control surfaces (apply pressure with your hand) while monitoring the voltage
at the receiver. The voltage should remain above 4.8 volts even when all servos are heavily loaded.
Note: The optional Flight Log has a built-in voltmeter that can perform this test.
2. With the current meter inline with the receiver battery lead, load the control surfaces (apply pressure
with your hand) while monitoring the current. The maximum continuous recommended current for a
single heavy-duty servo/battery lead is three amps while short duration current spikes of up to five
amps are acceptable. Consequently, if your system draws more than three amps continuous or five
amps for short durations, a single battery pack with a single switch harness plugged into the receiver
for power is inadequate. You should use multiple packs of the same capacity with multiple switches
and multiple leads plugged into the receiver.
3. If using a regulator, it’s important that the above tests are done for an extended period of 5 minutes.
Currents passing through a regulator generate heat, and this heat causes the regulator to increase
resistance, which in turn causes even more heat to build up (thermal runaway). While a regulator may
provide adequate power for a short duration, you should test its ability over time as the regulator may
not be able to maintain voltage at significant power levels.
4. For really large aircraft or complex models (e.g. 35% and larger or jets), multiple battery packs with
multiple switch harnesses are necessary. In many cases, one of the commercially available power
boxes/busses is recommended. No matter what power system you choose, always carry out test #1
above making sure the receiver is constantly provided with 4.8 volts or more under all conditions.
5. The latest generation of Nickel-Metal Hydride batteries incorporates a new chemistry mandated to be
more environmentally friendly. These batteries, when charged with peak detection fast chargers, have
tendencies to false peak (not fully charge) repeatedly. These include all brands of Ni-MH batteries. If
using Ni-MH packs be especially cautious when charging, make absolutely sure that the battery is fully
charged. You should use a charger that can display total charge capacity. Note the number of mAh put
into a discharged pack to verify it has reached capacity.

Installing a Receiver
Many receivers incorporate dual internal receivers, and one or more remote receivers offering the security of
many simultaneous RF links for the ultimate in multi-path RF security. By locating these receivers in different
spots throughout the aircraft, each receiver is exposed to its own RF environment, greatly improving path
diversity.
Note: Receivers that have remote receivers will require at least one remote receiver be used. Larger
receivers with more channels may require more remote receivers. Consult the manual that came with the
receiver for specific details concerning your unit.
Install the main receiver using the same method you would use to install a conventional receiver in your
aircraft. Alternately in electric models or in jets (low vibration), it’s acceptable to use thick double-sided foam
tape to fasten the main receiver in place.
Mounting the remote receiver(s) in a different location(s) from the primary receiver, gives tremendous
improvements in path diversity. Essentially each receiver sees a different RF environment and this is the key to
maintaining a solid RF link, even in aircraft that have substantial conductive materials, (e.g. turbine engines
with metal tail pipes, carbon fiber, tuned pipes, etc.) which can weaken the signal.
If using double-sided foam tape, (servo tape) mount the remote receiver(s) keeping the remote antenna(s) at
least 2 inches away from the primary antenna. Ideally the antennas will be oriented perpendicular to each
other; however, we’ve found this to not be critical. 6-inch, 9-inch, 12-inch, 24-inch and 36-inch leads are
available and in sophisticated aircraft, we’ve found it best to mount the remote receivers in different parts of
the aircraft keeping the remote antennas as far away as practical from any conductive materials. A typical
installation would include the main receiver mounted in the conventional location in the fuselage and the
remote antennas in the nose (jets) in the top turtle deck and even in the tail. The optimum location is as far
away from any conductive materials as practical. The wire leads connecting the main body and remote
receivers should also be protected and not allowed to rub on surfaces that may damage them.
.

Installation Best Practices
We've learned a lot about the use of DSM in all applications of RC modeling. While DSM solves 98% of the RFrelated issues that plague 72/75MHz bands (being shot down, shooting others down, model-generated
interference, external interference, etc.) there are still opportunities to maximize your DSM experience
through use of these "best practice" ideas and applications.
DO
•
•
•
•
•
•
•
•
•
•
•
•
•

Ensure your system has adequate voltage
Use the maximum number of remote receivers
As a minimum, use the Flight Log for your first flights
Perform at a minimum, a range test
Stay relatively close in your first flight
Spread remote receivers far apart in the plane
Polarize your antennas
Use a second battery in your most valuable aircraft
Consider putting a piece of clear tubing on receiver antennas
Point your Tx antenna vertical
Keep remote receiver wiring away from noise sources
Use quality servos like JR or Spektrum
Look into the source of flashing receiver lights

Don't
•
•
•
•
•

Use any amplified Y-harness
Use old batteries of unknown condition
Cut off or change the antennas
Use electronic reversing Y's
Don't point your transmitter antenna at the aircraft

Here's more detail on each of these concepts

Do ensure your system has adequate voltage
The #1 problem encountered by DSM fliers: inadequate power supply. Unlike PCM, where servos get "crunchy"
at voltages as low as 2.5 volts, the digital system used in DSM shuts down at 3.2 volts. 99% of fliers have no
problem, but when you do, it's a toughie. New Quick Connect software allows restoration of your radio link the
instant voltage is restored.
CAUSES
•
•

Regulators heat up, losing voltage
Use of new generation high performance servos without increasing power available

•
•

Ni-Cd/Ni-MH batteries with poor capacity/high impedance that cannot deliver the wattage the system
needs
Add-on power supply systems are sometimes not robust enough to handle high current for extended
periods of time

FIXES
1. Use the Flight Log to monitor your onboard receiver voltage (especially important with regulators.) Try
this: plug the Flight Log in, put a load on all your surfaces, simulating a maneuver with the highest load
(snap roll, roller, etc.) Watch what happens to your system voltage. If it drops substantially - a volt or
more - especially to levels below 4 volts, look at using a battery with greater voltage, greater capacity,
or both. This $30 Flight Log, when used as a voltmeter, can save your project!
2. If you're using a single battery, consider using a second battery of identical size / voltage/ capacity. You
can plug a second battery into any of the Spektrum receivers in an open port.
3. If you're using a regulator, consider the new Spektrum system regulator. It's specifically designed to
"keep its cool" and not lose performance when being worked hard. We've seen some under-designed
units whose output is reduced significantly when loads are high and sustained.

Do use the maximum number of remote receivers
When your model is worth thousands of dollars, why skimp and save $30 for an extra remote receiver?
Why using multiple remote receiver is important.
Having additional receivers increases your chance of having a perfect RF link, pure and simple. More is better.
And when you have correct polarization (see DO polarize when possible) things get even that much better.
Plus there's the irrefutable benefit of having redundancy - something no single receiver can match.

Do use Spektrum's Flight Log for your first flights
With the Flight Log, you won't just think you're getting great performance, you'll know it. It'll give a feeling of
confidence you can't have with other 2.4GHz systems.
What is the Flight Log, and why is it important?
The Flight Log is a device that plugs into the data port of the receiver and records the fades, frame losses, and
the extremely rare hold. (Data ports are available on current 7 channel and up receivers.) It'll allow you to tell
how well your DSM system is working in the plane. Most of the time, it'll confirm that you're getting nearperfect performance. But in some cases, it'll act as an early-warning system (especially if you use the technique
described in "Do a first flight relatively close in with flight logger".)
Basic description of Fades, Frames, Hold (in the Flight Log)
Fades: when a particular receiver does not receive a good packet of information (frame). With the patented
MultiLink system, all receivers work simultaneously, so an individual fade is little concern. High fade numbers
indicate that a receiver is not getting the information, which is sometimes unavoidable.
Frame: When the Flight Log records a frame loss, it means all receivers failed to get a good packet of
information simultaneously. Small frame losses are common and to be expected. However, large numbers,

(over 50 or more) should be investigated.
Holds: In the rare occurrence your system encounters 45 consecutive frame losses, a hold will be triggered.
How long does the hold last? Holds last until the next frame of good information your system sees then your
control will be returned. Unlike early PCM systems, there's no delay with DSM - no re-booting, no nothing. This
is why in the rare instance we have seen a hold, it isn’t noticeable, because control has already been reestablished. That said, anytime a hold is discovered, it should be investigated.
(tip) When flying sailplanes and electric racers, we've noted that we can induce Flight Log "hold" simply in the
process of landing - especially if one lands a long distance away. The model is safely on the ground, but the
antennas might be in grass. This can cause a hold to occur in the Flight Log, even though by the time you pick
up the model, everything is normal. Test this by clearing the Flight Log, have an observer watch the "hold"
screen and move the transmitter back away from the model.

Do perform a quick range check
It doesn't take much to do a quick range check. It's extremely rare that a radio won't range test. But since we
don't have to worry about engine-on interference, it won't take long to do a simple range test to assure
everything's working right. Simply hold the button in, walk backwards at least 30 paces before you fly a new
model.
Further testing
There's more information on our website "Advanced Range Testing" for those who'd like to explore greater
detail in range testing.

Do stay relatively close in your first flight
Like all radio equipment, range is proportional to an inverse square. That means range is non-linear. At a
certain point, the signal drops off rapidly. But how far is far enough? We've flown giant-scale models over a
mile away, so the range of the DSM system is quite proven. But in challenging models (those with lots of
carbon are the worst) you can increase your chances of success dramatically if you keep your first flight
relatively close in. Then land, check the numbers on your Flight Log, and try another flight farther out. Then,
farther out again. Taking a progressive approach is the best way to reduce risk and improve your odds.

Do spread your remotes far apart in the plane
The short leads provided with most Spektrum receivers are good for small aircraft, but if your plane is larger,
use the longest leads possible. On many GS aircraft, put one remote back in the tail as far as you can reach. Run
the other one forward, or high behind the canopy.
Why it's important
Spreading the remotes helps assure that one or more receivers will always have a signal. When we did our onemile flight at Joe Nall, there were only a couple of fades and frame losses. In preparation, we flew the model to

.8 of a mile with zero frame losses - a perfect RF link. That's because we employed all of the techniques
mentioned here, and they work.

Do polarize your antennas
Polarization is simple: it means putting the antennas in vertical, horizontal and longitudinal axis (X, Y,Z, to
some).
What this does is assures that at any time, one receiver will be oriented for optimal polarization. This also
contributes to why you should use three receivers (or four) whenever possible.
Polarization isn't absolutely critical, but it sure helps to give lower numbers (a stronger link). The results can be
seen on the Flight Log.

Do consider putting a piece of clear tubing, or fuel tubing over the receiver antenna
It's a good practice - it keeps the antenna straight and won't interfere with the operation.

Do point your transmitter antenna vertical
You don't fly over your head, do you? Unless you're flying directly over your head, orienting your transmitter in
a vertical position - no matter what way you hold your transmitter - will provide great results. How big a deal is
this? For most flying, it's a non-issue. But for optimization, keep the antenna from being pointed at the aircraft.
Why it matters
Our lead engineer says the radiation pattern from the Tx antenna is apple-shaped - the least output is out the
tip of the antenna.

Do keep remote receiver wiring away from noise sources
By routing your remote receiver wires away from noise sources (like ignition batteries, switches, ESCs, ECUs)
youll eliminate any chance of a form of interference called inductance. While 2.4GHz systems are impervious to
noise that comes in through the antenna (RF noise), noise can still enter the system through the leads for
remote receivers (inductance) and even servo wires.

Do use quality digital Spektrum servos whenever possible
Compatibility is the key issue here. While economy servos may have worked fine with older-generation radios,
our field reps have traced a host of problems to non-Spektrum servos. Spektrum servos are not only leaders in
precision and performance, but they're very tolerant to a wide range of voltages - both high and low - for
maximum reliability.
For more fun and less fiddling, Spektrum servos are the #1 way to go.

Do look into the source of flashing receiver lights with DSM2 systems
When initializing, early Spektrum receivers scanned the spectrum to find the correct digitally encoded message
- a process requiring about 2 seconds to complete. Not a big deal on the ground. But when flying, should the
voltage of the system ever drop below the 3.2-volt threshold, early receivers would require 2 seconds to "reboot."
To solve this, Spektrum engineers devised the Quick Connect feature that automatically stores the frequency in
the receiver. This allows the connection to be restored the instant system voltage is restored. Receivers with
this software will flash in the event a power failure is encountered.
One easy way to test your system for the Quick Connect feature is to get your system working on the bench,
and then simply cycle the power to the receiver. If all your lights flash, you have this feature in your software.
Both the main receiver and remotes must have Quick Connect software for this to operate.
In practice, normal systems with adequate battery "headroom" will never need or use this feature.
If you do see lights flashing in your model after a flight, please investigate the source of the power issue before
flying again.

Don't use amplified Y-harnesses
They interfere with the signal to the servo, especially with higher voltage systems.

Don't use old batteries of unknown condition
Using old batteries, without adequate voltage conditioning, is taking a big risk. Just because they worked with
PPM systems or PCM systems does not mean they'll work with your new Spektrum radio.
We're not saying that you shouldn't use old batteries, only that you should know what you're using (you should
cycle the battery and know that it's within rated capacity) with your DSM system. Old batteries that are in poor
shape fail to deliver the current your servos need resulting in voltage drops.

Don't cut off or change the antennas
They should not be tampered with.

Don't use electronic reversing Y's
They can cause issues. Run the servo directly to the receiver, or use a reversed servo as a last resort.

Don't point your transmitter antenna at the aircraft
The antenna output is "apple" shaped - that is to say, the lowest output comes directly out the tip of the
antenna. For maximum output, keep your antenna away from the model.

Binding
You must bind the receiver to the transmitter before the receiver will operate. Binding is the process where
specific code is exchanged from the transmitter to the receiver causing them to only operate with each other.
Once bound, the receiver will not become unbound unless these steps are taken by the user to initiate a rebind.
During binding the servo's fail-safe positions are also stored.

1.

To bind nearly all JR and Spektrum receivers to a
transmitter, insert the bind plug in the BATT/BIND
port on the receiver.

2.

Power the receiver. The LED on the receiver will be
flashing, indicating the receiver is ready to be bound
to the transmitter.

3.

Move the sticks and switches on the transmitter to
the desired fail-safe positions (usually low throttle
and neutral control positions).

4.

Press and hold the bind button while powering on
transmitter. (see pictures below)

5.

The system will connect within a few seconds. Once
connected, the LED on the receiver and all remote
receivers will go solid indicating connection.

6.

Remove the bind plug from the BATT/BND port on
the receiver. Power off the transmitter and store
the bind plug in a convenient place.

NOTICE: Remove the bind plug to prevent the system from
entering bind mode the next time the power is turned on.
After setting up your model, rebind the system so the true
low throttle and neutral control surface positions are set.

Spektrum brand transmitters have the
bind button located in the upper left.

Note: To bind an aircraft with an electronic speed controller
that powers the receiver through the throttle channel
(ESC/BEC), insert the bind plug into the BATT/BIND port in
the receiver and the throttle lead into the throttle (THRO)
port. Proceed to Step #2.

Common Binding Issues
In order to better service our customers and provide every possible opportunity for success in your RC
experience, we at Horizon Hobby Service Center have compiled a list of the more commonly seen reasons for
binding difficulties and tips regarding the 2.4 GHz binging procedure.

1. While binding the bind plug must be inserted into the port labeled bind (Data/Bind or Bat/Data on
some units). Orientation of the bind plug should follow the orientation designated by the keyed port
and any polarity symbols.

2. While binding the battery may be plugged into any available port except the port being used by the
bind plug, any regulated ports, or any sensor ports. Care should be exercised to connect the battery
with the proper polarity and keyed slot direction. In some instances batteries have been either plugged
in backwards or inserted perpendicular to their correct orientation, and this can damage equipment.

3. The bind plug may also be inserted into the charge jack of a 3 wire charge switch that is connected to
the bind port of the receiver. A 2 wire switch will not allow proper binding to occur. This charge switch
must include a negative and signal wire or binding will not be possible.

4. If the receiver being bound is equipped with remote receiver ports, the receiver's manual should be
consulted to determine which ports require the presence of a remote receiver to bind, and the
minimum number of remotes required to accommodate a bind.

5. Many Spektrum receivers are equipped with a “Brownout Alert” indicator. When power is interrupted
to the receiver the binding light will flash at half the speed of the binding flash to indicate a brownout
has happened. If power to the receiver is cycled after binding without the bind plug inserted this
brownout alert will be triggered and can be mistaken for the receiver reentering bind mode. If servo
movement is still present, the receiver is still bound.

6. After the receiver is bound in order for the system to connect and control servos, it must receiver a
large number of continuous, uninterrupted, perfect packets of information from the transmitter. This
process is purposely critical of the environment, ensuring that it is safe to fly when the system does
connect. If the transmitter is too close to the receiver (less than 4 feet) or if the transmitter is located
near reflective material such as metal or carbon fiber, connection can take longer, and in some cases,
not occur. This is because the system is receiving reflected 2.4 GHz energy from surrounding objects
and is attempting to filter out these signals. Moving the system away from metal objects, positioning
receivers and remotes away from or outside carbon fiber objects, or moving the transmitter away from
the receiver should be completed before attempting to reconnect. This failure to connect only happens
during the initial connection. Should a loss of signal occur later in flight, fail-safe/smartsafe will be
triggered on units that are equipped, and the system will reconnect immediately if the signal is
regained.

7. Care should be taken not to unknowingly depress the bind button upon powering up the transmitter
unless rebinding is desired. Anytime the bind button on the transmitter is depressed while turning on,
the transmitter will attempt to rebind. If no bind signal is present from a receiver, the transmitter will
become unbound.

8. Spektrum radios are equipped with “Model Match” which is designed to eliminate the possibility of
operating receivers with the incorrect model settings in the transmitter. If the model chosen in the
transmitter is not bound to the chosen receiver the receiver will not output and signals to the servos
and will appear to be unbound until the correct corresponding model is selected.
As always, we at Horizon Hobby Service Center strive to make the RC experience as rewarding as possible for
our customers. In the interest of customer service, our Product Support department may be able to help any
setup or maintenance questions and can be reached at 1-877-504-0233.

Standard Range Testing
Before each flying session, and especially with a new model, you need to perform a range check. Most
transmitters incorporate a range testing system which, when activated on the transmitter, reduces the output
power, allowing a range check.
Range Testing
1. With the model resting on the ground, stand 30 paces (approx. 90 feet) away from the model.
2. Face the model with the transmitter in your normal flying position and activate the range check mode for
the transmitter. This causes reduced power output from the transmitter.
3. You should have total control of the model with the button depressed at 30 paces (90 feet).

If range testing fails, do not operate the model.

Advanced Range Testing Using a Flight Log
While the above Standard Range Testing procedure is recommended for most sport aircraft, for sophisticated
aircraft that contain significant amounts of conductive/reflective materials (e.g. turbine-powered jets, some
types of scale aircraft, aircraft with carbon fuselages, etc.) the following advanced range check will confirm that
all internal and remote receivers are operating optimally and that the installation (position of the receivers) is
optimized for the specific aircraft. This Advanced Range Check allows you to evaluate the RF performance of
each individual internal and remote receiver and to optimize the locations of each individual remote receiver.
Advanced Range Testing
1. Plug a flight log (optional) into the data port in the receiver and turn on the system (transmitter and
receiver).
2. Advance the Flight Log until F-frame losses are displayed, by pressing the button on the flight log.
3. Have a helper hold your aircraft while he/she observes the Flight Log data.
4. Standing 30 paces away, face the model with the transmitter in your normal flying position. Activate
range check mode for the transmitter as instructed by the manual. This causes reduced power output
from the transmitter.
5. Have your helper position the model in various orientations (nose up, nose down, nose toward the
transmitter, nose away from the transmitter, etc.) while your helper is watching the Flight Log, noting
any correlation between the aircraft’s orientation and Frame Losses. Do this for 1 minute. Tip the
airplane up on its nose and rotate it 360 degrees for one minute, then record the data. Next place the
airplane on its wheels and do a second test, rotating the aircraft in all directions for one minute.
6. After one minute, exit bind mode. A successful range check will have recorded zero frame losses. Scroll
the Flight Log through the Antenna fades (A, B, L, R) to evaluate the performance of each receiver.
Antenna fades should be relatively uniform. If a specific antenna is experiencing a high degree of fades,
then that antenna should be moved to a different location.
A successful Advanced test will yield the following.
H - 0 holds
F - 0 frame losses
A, B, R, L- Antenna fades will typically be less than 100. Compare the relative antenna fades and if a particular
receiver has significantly higher antenna fades (2 to 3X), then the test should be redone. If the same results
occur, move the offending receiver to a different location.

The Flight Log is compatible Spektrum receivers
with a DATA port. The Flight Log displays overall RF
link performance as well as the individual internal
and external receiver link data. Additionally it
displays receiver voltage.

Using the Flight Log
After a flight and before turning off the receiver or transmitter, plug the Flight Log into the Data port on the receiver. The
screen will automatically display voltage e.g. 6v2= 6.2 volts.
Note: When the voltage reaches 4.8 volts or less, the screen will flash indicating low voltage.
Press the button to display the following information.
A - Antenna fades on internal antenna A
B - Antenna fades on internal antenna B
L - Antenna fades on the left external antenna
R - Antenna fades on the right external antenna
F - Frame loss
H - Holds
Antenna fades—represents the loss of a bit of information on that specific antenna. If any single antenna experiences over
500 fades in a single flight, the antenna should be repositioned in the aircraft to optimize the RF link. This does not
relevant in DSMX systems.
Frame loss—represents simultaneous antenna fades on all attached receivers. If the RF link is performing optimally, frame
losses per flight should be less than 20.
Hold — occurs when 45 continuous (one right after the other) frame losses occur. This is a serious loss of signal and means
the receiver was not communicating with the transmitter at all.
If a hold occurs during a flight, you should re-evaluate the system. Move the antennas to different locations and/or check
to be sure the transmitter and receivers are all working correctly.
Note: A servo extension can be used to allow the Flight Log to more conveniently be plugged in without having to remove
the aircraft’s hatch or canopy. On some models, the Flight Log can be plugged in, attached and left on the model using
double-sided tape. This is common with helicopters, mounting the Flight Log conveniently to the side frame.

As always, we at Horizon welcome the opportunity to help make your RC experience more enjoyable. If you
have any questions regarding setup or maintenance, out product support team may be able to help and can be
reached at 1-877-504-0233.

Loss of bind Vs. Loss of signal
Binding is the process where specific code is exchanged from the transmitter to the receiver causing them to
only operate with each other (and with the Model Match feature, only when in the specific model chosen
during bind). Once bound, the receiver will not become unbound unless steps are taken by the user to initiate a
rebind. A “loss of bind” should not be confused with a “loss of signal.” A “loss of bind” refers to a transmitter
and a receiver not having the specific code to operate with each other usually due to the user unintentionally
unbinding them. A “loss of bind” is not an in flight failure due to the fact the transmitter power must be cycled
to unbind the system; this is not usually done while in flight.
A “loss of signal” refers to a physical interruption of the radio signal between the receiver and transmitter. This
can be due to multiple causes such as antenna damage causing low output, or loss of signal due to the
orientation of the receiver and remote receivers in the model. If the transmitter is operated with a damaged or
missing antenna, damage to the transmitter will usually occur very quickly. A flight log unit is compatible with
many JR and Spektrum receivers and can provide information to help isolate an issue if the issue is orientation.

Lockouts and Hits
“Lockout” is a very wide encompassing term. The term lockout originated from a condition in which PCM
receivers would lose signal during certain orientations and exceed the range in which connection could be
reestablished. However, the term “lockout” has more recently been used in the RC world to describe all
possible causes for unwanted behavior in regards to system functions.
In the same regard “Hits” is a term which originated from outside interference causing uncommanded
responses in many 72 MHz systems. However, due to the higher frequencies, 2.4GHz systems are not
susceptible to these outside interferences. Much like “lockout” the term “hits” has become a non-specific term
to describe all possible causes for any unwanted system functions. The terms “lockout” and “hits” may point to
either an issue with signal loss or an issue with power delivery system (battery, switches, ESC, extensions, etc.)

Glitching and Jittering
“Glitching and Jittering” are widely encompassing terms. In their most common usage, they refer to signal
interference from outside sources. However, due to the high frequency of the 2.4 GHz systems and its GUID
coding employed, these systems are not susceptible to the outside signal interference the 72MHz and 75 MHz
systems are sometimes susceptible to.
“Glitching and Jittering” as describing by uncommanded actions is more likely due to causes such as:

•

Improperly charged batteries, Ni-MH batteries which have false peaked, or momentary power loss
(brownout) caused when combined servo current demands exceed the power delivery of battery, ESC,
etc.

•

Intermittent connections, intermittent switches

•

Loss of signal when the transmitter does not have a line of sight to the receiver,

•

Oscillations caused by worn parts; and servos may exhibit uncommanded responses due to worn pots,
worn gears, or damaged case bushings.

•

Digital servos may exhibit uncommanded responses if used with PPM (FM) receivers.

Batteries should be tested prior to use for proper charge. Batteries should hold voltages well above the
minimum operation voltage (3.5 volts for Spektrum) when tested under a load comparable to the average
current draw of your model (usually 2 to 3 amps). Batteries should have their cells initially formed. This is done
by slow charging all new batteries prior to the first few uses. After this initial forming charge, batteries should
never be charged above a 1C rating.
All connections and wires should be examined for wear and looseness. If servos are suspected of wear issues,
they can be submitted to the appropriate service center for examination and maintenance. All linkages should
be examined for proper geometry and correct tightness.
“Glitching and Jittering,” as started earlier, are widely encompassing terms. In this regard they do not point to
any one cause for an issue. They are terms which encompass a large group of possible causes which should be
examined to isolate the reason for the unwanted response. If you have any questions regarding setup or
maintenance, out product support team may be able to help and can be reached at 1-877-504-0233.

Isolating a signal issue

Isolating a power delivery issue

Before operating a model, a range check should be
performed as described in the appropriate user’s
manual. If the standard range test does not yield
acceptable results as described in the manual do
not fly the model until you determine the cause of
the problem. The receiver and any remote
receivers may be repositioned in the model until a
solid link is established as described by the
guidelines of the manual’s advanced range check
procedures. A flight log unit is used during the
advanced range check to indicate loss of signal on
specific remotes or all receivers at once. Signal
losses on remote receivers should be uniform
throughout the system. If one remote receive
shows considerable more fades than the other
remote receivers, this would point to a specific
remote receiver which needs to be repositioned.

If a model goes into fail-safe or smartsafe (model
holds last commanded position and throttle is low)
at the time of the incident, this usually indicates
power is still present to the receiver being that the
receiver must have power to accomplish these
tasks. However, if the surfaces are loose and totally
uncontrolled at the time of the incident, this
usually indicates that power is not being delivered
to the receiver. In this case the power delivery
system should be examined until the cause of the
issue is isolated.

If this process still does not yield acceptable results,
the receiver and battery should be uninstalled from
the model to determine if acceptable results can be
established outside the model. If the system range
tests well outside of the model, this would point to
an installation or receiver placement issue. If the
system still does not produce the desired range
results, then the system should be examined by the
appropriate service center for transmitter output,
battery issues, and receiver performance. (The
entire system, receiver and transmitter, should be
submitted for inspection rather then any one part
of it suspected as the cause.)

•

A receiver may lose power due to
improperly charged batteries or Ni-MH
batteries that have false peaked on a fast
peak charger. This gives the indication that
the battery has sufficient power because of
a good voltage reading. However when a
battery is tested under load, this voltage
may drop well below operational levels.
The battery should be tested under a 2 to 3
amp load to see if the voltage drops below
operational voltage (3.5 volts).

•

Loose connections, intermittent switches,
and damaged wire extensions are all issues
that may contribute to a power delivery
issue.

•

Regulated ESC units have a maximum limit
to the amount of current they can supply
from the battery to the receiver. Check
that the ESC is rated high enough to supply
the model's needs.
DSM2 Spektrum receivers are equipped with a
feature called “Brownout Alert.” If power is
interrupted or drops below operational voltage, a
flashing light (half the speed of the binding flash)
will indicate this condition. If you feel you have
experienced an issue, the model should be
examined to see if this indicator is active before
power is disconnected from the receiver.

Ni-MH Battery Charging Notice

The latest generation of Nickel Metal Hydride (Ni-MH) batteries incorporates a new chemistry mandated to be
more environmentally friendly. These batteries, when charged with peak detection fast chargers, have
tendencies to repeatedly false peak (not fully charge). When charging with a peak detection charger, be
especially cautious and absolutely sure that the battery is fully charged. It is recommended to use a charger
that can display the total charge current. Note the number of mAh put into a discharged pack to verify it has
been charged to capacity.
The first time you charge use a charger that will charge the battery in a slow, low current manner for at least 12
uninterrupted hours.
Monitor the temperature of the battery during charging. Do not leave the battery unattended during charging.
The battery should be warm to the touch when charged, but it should never get hot to the touch. If the battery
gets hot, remove it from the charger immediately and let it cool.
After charging, check the voltage of the battery pack by turning the system on. The voltage should be just over
11 volts (11.4 volts approximately, however, this will vary).
Note that during the first use of the battery, the voltage may drop to below 10 volts quickly after the initial
charge. The battery pack will require a couple of charge and discharge cycles to optimize its performance.

Tips on Using 2.4GHz Systems
While your DSM-equipped 2.4GHz system is intuitive to operate, functioning nearly identically to 72MHz
systems, following are a few common questions from customers.
1. Q: Which do I turn on first, the transmitter or the receiver?
A: If the receiver is turned on first, all servos except for the throttle will be driven to their preset fail-safe
positions set during binding. At this time, the throttle channel doesn’t put out a pulse position preventing the
arming of electronic speed controllers or, in the case of an engine-powered aircraft, the throttle servo
remains in its current position. When the transmitter is then turned on, the transmitter scans the 2.4GHz
band and acquires two open channels. Then the receiver that was previously bound to the transmitter scans
the band and finds the GUID (Globally Unique Identifier code) stored during binding. The system then
connects and operates normally.
If the transmitter is turned on first, the transmitter scans the 2.4GHz band and acquires two open channels.
When the receiver is then turned on for a short period (the time it takes to connect), all servos except for the
throttle are driven to their preset fail-safe positions while the throttle has no output pulse. The receiver
scans the 2.4GHz band looking for the previously stored GUID; and when it locates the specific GUID code
and confirms uncorrupted repeatable packet information the system connects and normal operation takes
place. Typically this takes 2 to 6 seconds.
2. Q: Sometimes the system takes longer to connect and sometimes it doesn’t connect at all?
A: In order for the system to connect (after the receiver is bound) the receiver must receive a large number of
continuous (one after the other) uninterrupted perfect packets from the transmitter. This process is
purposely critical of the environment, ensuring that it’s safe to fly when the system does connect. If the
transmitter is too close to the receiver (less than 4 feet) or if the transmitter is located near metal objects
(metal transmitter case, the bed of a truck, the top of a metal work bench, etc.) connection will take longer,
and in some cases, connection will not occur as the system is receiving reflected 2.4GHz energy from itself
and is interpreting this as unfriendly noise. Moving the system away from metal objects or moving the
transmitter away from the receiver and powering the system up again will cause a connection to occur. This
only happens during the initial connection. Once connected, the system is locked-in and, should a loss of
signal occur (fail-safe), the system connects immediately (4ms) when signal is regained.
3. Q: I’ve heard that the DSM system is less tolerant of low voltage. Is that correct?
A: All DSM receivers have an operational voltage range of 3.5 to 9 volts. With most systems, this is not a
problem as most servos cease to operate at around 3.8 volts. When using multiple high-current draw servos
with a single or inadequate battery/power source, heavy momentary loads can cause the voltage to dip
below this 3.5-volt threshold, causing the entire system (servos and receiver) to brown out. When the
voltage drops below the low voltage threshold (3.5 volts), the DSM receiver must reboot (go through the
start-up process of scanning the band and finding the transmitter) and this can take several seconds. Please
read the receiver power requirement on page G-24 as this explains how to test for and prevent this
occurrence.

4. Q: Sometimes my receiver loses its bind and won’t connect, requiring rebinding. What happens if the bind
is lost in flight?
A: The receiver will never lose its bind unless instructed to. It’s important to understand that during the binding
process the receiver not only learns the GUID (code) of the transmitter but the transmitter learns and stores
the type of receiver it’s bound to. If the bind button on the transmitter is pressed at any time and the
transmitter is turned on, the transmitter looks for the binding protocol signal from a receiver. If no signal is
present, the transmitter no longer has the correct information to connect to a specific receiver and in
essence the transmitter has been “unbound” from the receiver. We’ve had several customers that use
transmitter stands or trays that unknowingly depress the bind button and the system is then turned on,
losing the necessary information to allow the connection to take place. We’ve also had customers that didn’t
fully understand the range test process and pushed the bind button before turning on the transmitter, also
causing the system to “lose its bind.” If, when turning on, the system fails to connect, one of the following
has occurred:
• The wrong model has been selected in the model memory (Model Match).
• The transmitter is near conductive material (transmitter case, truck bed, etc.) and the reflected 2.4GHz
energy is preventing the system from connecting (see #2 above).
• The bind button was unknowingly (or knowingly) depressed and the transmitter was turned on
previously, causing the transmitter to no longer recognize the receiver.

5. Q: How important is it that I test my system using a flight log?
A: For most sport airplanes and helicopters, the use of the flight log is unnecessary. For sophisticated aircraft,
especially those that have significant conductive materials within the airframe (e.g. jets, scale airplanes, etc.),
the Flight Log offers an extra measure of confidence that all radio components are working optimally. The
Flight Log is an important tool that confirms that the installation (position of the internal and remote
receivers relative to the conductive materials in the aircraft) is optimized and that the RF (radio) link is
operating at the highest levels of performance.

DSMX vs. DSM2
DSMX and DSM2 are both digital modulation schemes that connect your transmitter and receiver. It is
how information goes from the transmitter to the receiver. They are a bit different, but share many common
features.
BOTH:
• Operate in the 2.4 GHz frequency band.
• Are wideband, spread-spectrum technology that allows for coding gain and increased rage for the
power output.
• Have the quick connect feature allowing for near instant reconnection if signal is lost.
• Compatible with the other modulation’s equipment. DSMX can talk to DSM2 and vise versa.
DSMX:
• Is “frequency agile” and the connection
continuously moves around all the
channels in the 2.4 GHz band. If there is
interference in any one channel the
transmitter and receiver will quickly move
off the channel.
• Able to accommodate many more
simultaneous models flying.
• Transmitter and receiver both must be
DSMX compatible to use DSMX mode.

DSM2:
• Chooses the two quietest channels in the
2.4 GHz band and sticks with them.
• Has the “Brownout Alert” feature that is
able to warn the user of power issues in
the model.
• Can only accommodate about 40
simultaneous models before the band is
too crowded.
• All DSMX equipment will default to DSM2
mode if DSMX is not available

Both are reasonable choices for your model. They just have different strengths. If you find yourself flying
at large events with many transmitters turned on and filling the 2. GHz radio band we recommend
DSMX. If you fly alone or with smaller groups you may wish to have the added information that
Brownout Alert gives.
Note: DSMX remote receivers must be connected to a DSMX receiver main to operate correctly.
Similarly, DSM2 remote receivers must be connected to a DSM2 receiver main body.

Should you ever experience a “System Fault” with your Spektrum™ transmitter, don’t panic. Here are a few simple
steps you can follow that can avoid mailing your transmitter in for repair and clear the error.

1) Power on the transmitter. If the message above appears, hold down the scroll wheel until the
transmitter boots.
2) Update the Spektrum AIRWARE firmware to the latest version. If you have not registered
your transmitter on spektrumrc.com, you will need to register it so that a firmware update file
can be downloaded.
3) Once your transmitter AIRWARE firmware is updated, enter the System Setup menu and
scroll down to the Model Utilities menu, then press the scroll wheel to enter.

4) Scroll down to Validate All Models and press the scroll wheel to select.

5) Once the validation is complete, select OK

6) Before operating any model, confirm that surface controls are correct and perform a complete
range check.
If the System Fault does not clear TX need to be sent to Horizon Hobby for service.

REGISTERING AND UPDATING YOUR SPEKTRUM TRANSMITTER

The newer generations of Spektrum transmitters have the feature of being updateable with an SD
card. AIRWARE updates contain feature updates and can include minor bug fixes. In order to
update the AIRWARE in the Spektrum transmitter you must first register the TX on
spektrumrc.com.

The AIRWARE downloads are specific to the TX internal serial number, or ISN. You must first create
an account at http://spektrumrc.com/MyAccount/Login if you do not have an account set up already
you will need to follow the link to create an account. After your account is created you will need to
click on the link to register new product.

Fill out the required fields. In order to retrieve the serial number, insert SD into the TX and hold down
the scroll wheel while powering on the TX to enter the SYSTEM SETUP list. Scroll down to
SYSTEM SETTINGS and press scroll wheel to enter menu. Continue to select next until you reach the
SERIAL NUMBER page. Highlight and select EXPORT.

Insert SD card into computer card reader and open the MY_DX**.xml file. The file will open in your
browser. Copy the ISN and paste it into the registration page.

UPDATING SPEKTRUM TRANSMITTERS

Once the transmitter has been registered on spektrumrc.com updates can be downloaded to the SD
card to keep the TX current. To download files log into your Spektrum Community account and go to
the MY PRODUCTS page. Select DOWNLOAD UPDATES next to the TX you want to update.

Always read all instructions and warnings on the download page prior to updating the TX. In the

case of Spektrum transmitters with VOICE features you may also need to download and update
audio files to current version. It is recommended that you set your computer to download the files
directly to the SD card as some computers try to re-name the file when saved to the computer. The
file name for AIRWARE updates must be saved as SPMTX.SAX in order for the TX to recognize
it and run the update.
Once the file has been saved to the SD card you must safely eject the card from computer
prior to removing. Insert the card into the TX and power it on. The TX will automatically see the
update file and start the update. DO NOT POWER OFF THE TX DURING UPDATE! The screen
will flash multiple times and you will see the progress bar. Once the update is complete the TX
will start up on the main screen unless LCD contrast requires adjustment. Note: in some cases the
update may stop with the progress bar at about 99%. If the bar stops for more than a few minuets
do not shut off the TX. With switch in the on position and SD card still in the TX unplug the
battery and plug it back in. The TX should complete the update after battery is plugged back in.
The update will complete and TX will boot to main screen.

UPDATING AUDIO FILES FOR TX WITH VOICE

When AUDIO UPDATES are available for your voice capable TX (DX9, DX18G2, DX6G20 they
can be updated through the SD card as well. From your Spektrum Community log in, go to
DOWNLOAD UPDATES and click on the link for audio files. Save the file to your SD card and
remember to safely eject the card from computer. Insert SD card into the TX and go to SYSTEM
SETUP by holding down the scroll wheel while powering on the TX. Scroll to the bottom of the
list to TRANSFER SD CARD and select to enter the SD menu.

Highlight SELECT OPTION and scroll to UPDATESOUND and select it. Select the svx file to
start update. The AUDIO updates may take up to 10min to complete, do not shut off the TX during
update.

Remember, the most common cause of issues in updating transmitters is not allowing the update to
complete before shutting off the TX, or a bad SD card.

Why did my servos just stop working?
The more powerful the servo, the more ability it has to destroy itself if it is improperly used
or incorrectly installed. If a servo is forced to work harder than it needs to, it can pull multiple
Amps of current from the ESC or batteries, and damage itself permanently.
Sources of overload can include:
•
•
•
•
•

The output arm rubbing deep grooves in the case top because the geometry is in error.
The output arm is colliding with the case top, or another part of the model.
Travel values are set too wide and require adjustment.
Letting the servos jitter and oscillate continually.
Ganged servos are not balanced and fight each other.

This is not a complete list, but it is a good place to start troubleshooting.
To prevent this type of damage in the future:
•
•
•

•

•

Make sure the servo is the correct type for your application. Air and Surface servos are
different, and placing them in the wrong environment will shorten their life significantly.
Use the rubber grommets that came with the servos. They will dampen vibration and
shocks.
Check the mounting of your servos. If
the plane of the servo’s swing is not
lined up with the swing of the surface,
the servo can be torqued upward
causing the gears to grind and wear out
over time.

Set the travel to correct values. If the steering on a ground vehicle or the control surface of an
air vehicle hit a hard stop, and the servo wants to keep pushing farther; then the servo will draw
extra power shortening your run time and possibly damaging the servo.
Do not force them to the end of travel when not powered. Even when powered off a servo can
be damaged if it is forced into its physical stops. Rough handling during storage should be
avoided.

•

Measure the current the servos are pulling, and minimize it. Using an inline current meter, like
the HAN172, will let you see the draw of each servo or the entire system. Finding the minimum
power draw will result in longer run time and longer servo life.

