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This issue of Flight Notes will provide a walkthrough of how to set up a plane to use AS3X and
SAFE stabilization with a Spektrum transmitter and a Spektrum AR637T receiver. This
information applies to the entire family of Smart AS3X and SAFE Receivers, which includes the
AR637T, AR630, AR631, AR8360T, and AR10360T. This document will keep referring to
“AR637T”, but the content will still apply to all of those receivers unless noted.

The AR637T is configured using a Spektrum feature called “Forward Programming”. You don’t
use a computer and a cable to configure this receiver. Instead, you use a Spektrum transmitter
with an LCD display. That’s any current NX, DX or iX series model except for the DXe or DXS.

Overview

This guide is divided into five sections. If you aren’t familiar with installing a receiver with SAFE
features in a plane that did not include SAFE, then you'll likely find all of the sections to be
useful. If you are familiar with at least certain portions of the process, then you can skip over
those sections.

If you don’t want to add SAFE and only want to use AS3X, you’ll still find much of this guide to
be useful. I'll point out where you want to do something differently if you’re not adding SAFE.
It’s worth noting that it’s a lot easier to test the controls on the plane when you have a flight
mode with SAFE self-level active, and then you can come back and turn that off after you’ve
tested the initial setup of the receiver.

Section 1 — What is SAFE?
This section explains the features that are included in SAFE and how it’s different from AS3X.

Section 2 — Create a Model on Your Transmitter, Install Receiver
The first step in setting up the AR637T is setting up a model on your transmitter that controls
the plane, and then testing to ensure the controls are correct.

Section 3 — Configure the AR637T
Once you can control your plane, you can set up AS3X and SAFE in the receiver.

Section 4 — Testing SAFE/AS3X Controls
You MUST test, test, and test again how the receiver responds to the plane’s movements. If
something is configured incorrectly, SAFE could cause a crash very quickly.

Section 5 — Additional Receiver Settings
A little information about some of the other settings and menu options in the receiver.
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There are also two appendices with detailed walkthroughs for setting up a four-channel plane
with or without flaps. Appendix 1 uses a Spektrum NX transmitter, and Appendix 2 uses a
Spektrum iX transmitter

A Word of Caution

As with any programmable receiver with active stabilization controls, it’s important
that you understand how your airplane works and how the receiver is going to add
input to the controls. The receiver must move the controls in the correct direction,
and you must test the receiver’s reactions to the plane’s movements.

Additionally, there are settings in the AR637T receiver that will need to be adjusted
by test-flying the airplane without the assistance of the SAFE or AS3X stabilization
systems. Such settings are necessary to ensure that the SAFE and AS3X systems
work properly to help you fly the plane, rather than working against you to make
the plane harder to control. If you are not comfortable flying the airplane without
SAFE/AS3X, you may need assistance from another pilot to properly complete the
setup of the airplane.

What You’ll Need to Get Started

Along with your AR637T receiver, you may need a few more things.

Latest Version of AirWare for your Transmitter

The AR637T was announced in late 2019, so you'll need to have AirWare firmware for your
transmitter that was released after that date. For the DX models, that’s a version of at least
2.03 or higher. For all transmitters, there are sometimes upgrades that correct issues with
Forward Programming, so you should check the Change Log for information. Register your
transmitter in the MySpektrum portion of Spektrum’s Web site and then download upgrades
from there.

AR637T Manual

The manual for this receiver has a lot of information in it, as evidenced by how thick it is and
how the AR637T’s package bulges as a result! You can find it on the product page on
Spektrum’s Web site:
http://www.spektrumrc.com/Products/Default.aspx?ProdID=SPMAR637T

Videos by Spektrum

If you like to see things in action or would like some clarification on something, the official
Spektrum video series for the Smart AS3X and SAFE Receivers is here:
https://www.youtube.com/playlist?list=PL3xicOtuJ600AEzUjw7Q03tC4aRD-8T-2

Miguel Alvarez also set up a YouTube channel with videos that help explain the AR637T setup
when it was first released.
https://www.youtube.com/playlist?list=PL-qOUjKDj-ZazEnVOvavFZYuT9nQJRQ2p
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Spektrum Programmer Software

Optionally, you’ll want a copy of the Spektrum Programmer software for a Windows PC. As of
this writing, it’s version 3.6 from July 2021. The software can be obtained here:
http://spektrumrc.cachefly.net/apps/spektrum programmer.html

You cannot do any programming on the AR637T with the Spektrum Programmer software. You
can check the serial number (for registration), apply firmware upgrades, backup your model
setup to a file, and restore the model setup from a file. | have additional information about this
in my blog on RCGroups here:
https://www.rcgroups.com/forums/showthread.php?3931865-Using-Spektrum-Programmer-
with-Smart-AS3X-and-SAFE-Receivers

USB Programming Cable

If you decide to use the PC software to at least upgrade the firmware, you’ll need the
SPMA3065 USB Interface cable.

http://www.spektrumrc.com/Products/Default.aspx?ProdID=SPMA3065
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Section 1 — What is SAFE?

Sensor-Assisted Flight Envelope, or SAFE, is a flight stabilization system developed by Horizon
Hobby. (SAFE is a registered trademark of Horizon Hobby.) Unlike the stabilization systems that
came before it, SAFE will take much more active control of your airplane to make it easier for
beginners to fly. Not only is it a great learning tool, but it’s also a wonderful safety net for
intermediate or experienced pilots.

How is it different from AS3X?

AS3X, another Horizon Hobby stabilization system (and trademark), is designed to react to
unexpected acceleration. In other words, if the plane starts moving in a direction the receiver
doesn’t expect it to go, then the receiver will add control input as long as necessary to get it
back on track. That’s a really fancy way to say that it will automatically compensate for a gust of
wind. If a sudden gust of wind comes along and starts pushing the plane, the receiver will help
you correct for that. When the wind stops, the receiver’s input stops. AS3X is designed to help
you fly the plane, but you're still the one doing 99% of the flying. AS3X is nowhere near as
active as SAFE can be. You can use both AS3X and SAFE at the same time, as they do different
things.

What are the features of SAFE?

SAFE adds a number of capabilities to your receiver.

SAFE Self-Level / Angle Demand

SAFE has the ability to keep the aircraft level on the pitch and roll axes (nose up/down and tilt
left/right). When you allow the elevator or aileron control stick to return to their center
position, the receiver will take over and maintain level flight on that axis. This feature alone can
be a great help for beginner and intermediate pilots, as it allows you to correct for a minor
mistake just by letting off the control stick and allowing it to spring back to the center.

Furthermore, when you give control inputs for elevator (pitch) or aileron (roll), this mode will
hold the plane at a specific angle that’s based on the amount of stick input you give it. The
more stick input you give, the steeper the angle the plane will maintain as long as you’re
holding the stick in that position.

Flight Envelope (Bank Angle Limits)

This feature tells the receiver to limit how far the plane can pitch or roll in response to your
control inputs. Once the limit is reached, the receiver will ignore any more stick input that
would direct the plane to pitch or roll past that limit. This is another way to prevent mistakes,
as the envelope feature will prevent you from turning the plane over too sharply or even upside
down. This mode is different from the Self-Level/Angle Demand mode in that you are directly
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controlling the plane as long as the plane stays within the envelope’s limits, and the plane will
be more reactive to larger stick inputs.

Panic Mode

The Panic Mode is a special flight mode that combines self-level and the envelope to quickly
return your plane to a level flight attitude. Panic Mode is typically configured with a very small
envelope so that the receiver will ignore any improper stick input. Panic Mode is intended to be
used for just a brief period of time to override your current flight mode settings, so it uses its
own control channel on your transmitter and it’s usually assigned to the button instead of a
switch.

Throttle-to-Pitch or Throttle-to-Elevator (THR>ELE) Mix

All SAFE configurations come with a pre-programmed THR>ELE mix inside the receiver. The
intent of the mix is to help beginners manage the pitch of the plane through the throttle stick.
Older versions of SAFE, such as the specialized receiver in the Apprentice S, had a simple mix
that increased up elevator as the throttle increased. This helps beginners point the nose of the
plane up just by increasing the throttle, amplifying the effect of applying more power to make
the plane gain altitude. In the AR637T, the configuration of the mix is more flexible. For
example, it’s possible to configure the mix such that the nose will pitch down (elevator down)
at low throttle. This may be helpful for beginners who deploy the flaps when landing, using the
elevator to help control the initial “bounce” you get from the flaps. Intermediate and
experienced pilots often find this mix is more intrusive than helpful, and the AR637T gives you a
choice of whether or not to use it.

SAFE Failsafe

When a receiver goes into failsafe mode when it loses the signal from the transmitter, it needs
to make a decision about how to react. Most receivers will either leave the control surfaces in
the position they’re in at the time, or else they’ll return to the position they were in when the
transmitter was bound to the receiver, which is usually the center position. SAFE creates a third
option, where it can actively work to keep the plane level and hopefully it comes down more
gracefully!

What is a traditional “three-mode” SAFE setup?

Most Spektrum receivers with flight stabilization are capable of three flight modes,
corresponding to a three-position switch. With a two-position switch, you typically get modes 1
and 3, skipping mode 2.

The Apprentice S set a standard for a SAFE receiver with three flight modes. Planes sold by
Horizon as trainers with SAFE have these three modes.

Self-Level / Beginner Mode — Includes Self-Level/Angle Demand, Envelope, Panic Mode, and the
THR>ELE mix. The envelope limits are pretty conservative, preventing beginners from getting in
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too much trouble too quickly. Beginner mode also often comes with some amount of dual rate
on the control surfaces, making the controls a bit less responsive so it feels like it’s easier to fly.

Intermediate Mode — Includes Envelope and Panic Mode. The envelope limits are less
restrictive than the settings in Beginner Mode. Intermediate Mode lets you control the plane
for the most part, but the envelope limits will prevent the plane from becoming inverted.

AS3X / Experienced Mode — Includes only Panic Mode. In Experienced Mode, there are no limits
imposed by the receiver. The plane will do whatever you tell it to do! The Panic Mode function
is still available if you need it.

What is SAFE Select?

SAFE Select was introduced with Horizon’s Bind and Fly (BNF) airplanes in 2016 as an easy way
to give people a choice between using SAFE or using only AS3X. Just about every BNF plane sold
since then is set up for SAFE Select if it's not meant to be a trainer with three flight modes.
Depending on how you bind the transmitter to the receiver, you can choose whether SAFE is
enabled with a self-level mode or if it’s disabled and the plane flies one way with AS3X. When
SAFE is enabled, you can set up a switch that will toggle between two flight modes, SAFE On
and SAFE Off. When SAFE is on, it’s set up with self-level active but with wider bank angle limits
similar to “Intermediate Mode” above. When SAFE is off, it’s just like “Experienced Mode”
above with only AS3X active.

Can | turn off all stabilization (AS3X and SAFE)?

The AR637T allows you to choose whether or not AS3X and SAFE are active in each flight mode.
Traditionally, AS3X is active in all modes. As described earlier, AS3X is different from SAFE, so
there is no conflict in their functions. While SAFE only controls pitch and roll (elevator and
aileron), AS3X will provide input for unexpected yaw (rudder) in addition to pitch and roll. AS3X
is required to be on when SAFE self-level or envelope is active, but otherwise you can choose to
turn AS3X off.

When the AR637T comes out of the box, all of the stabilization is disabled. That’s important for
the first step of the setup process, but it’s worth noting that if you never go into Forward
Programming for any setup of the receiver, it will behave as though it doesn’t have either AS3X
or SAFE features. There are also less-expensive versions of the receiver (such as the AR6610T) if
you don’t ever want to have AS3X or SAFE enabled.
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Section 2 — Create a Model on Your Transmitter, Install Receiver

The first thing you’ll do is create a model on your transmitter that’s capable of controlling the
plane. For now, you don’t need to worry about configuring SAFE and AS3X — you want to focus
on making the transmitter control the plane correctly.

Create a New Model

I’m going to create a new model for a high-wing trainer. It’s a pretty typical setup with four
channels — throttle, ailerons connected with a Y-cable, elevator, and rudder.

Even though we don’t need to make SAFE and AS3X work at this point, we do need to plan
ahead for that. The control switches need to be set up before you begin the process of
configuring the receiver. | want to set up the SAFE/AS3X with the traditional three-mode setup |
described in Section 1. This is the behavior | want:

e Flight Mode 1 — Self-Level/Angle Demand, Envelope, THR>ELE Mix, AS3X, Panic

e Flight Mode 2 — Envelope, AS3X, Panic

e Flight Mode 3 — AS3X, Panic

To make all this work, here's how | plan to assign channels:
e Channels 1-4 — Normal throttle, aileron, elevator, rudder
e Channel 5 (Gear) — Flight Mode Switch
e Channel 6 (Aux1) — Flaps (if equipped)
e Channel 7 (Aux2) — Panic Button
e Channel 8 (Aux3) — In-Air Adjustment of AS3X Gain Settings

Note that while the AR637T has six connections for servos, it listens for up to twenty radio
channels. If you have a transmitter with more than six channels, then you can keep channels 5
and 6 open for anything you like (such as flaps and retractable landing gear), and use channels 7
and 8 for the flight mode switch and the Panic control. You can also use a higher channel to
adjust the AS3X gains during flight; more details later about how that works.

Since | don’t have retractable gear and I'd like for this transmitter setup to work for a six-
channel transmitter, I'm going to leave the flight mode switch on channel 5 (Gear). If you have a
six-channel transmitter and you don’t have flaps, you could move the Panic control to channel 6
(Aux1) if you want to use Panic.

Using the Panic function is totally optional. If you don’t plan to use it, you don’t need to assign a
channel to it. I’'m adding it here since Section 3 will include setting up Panic.

Here's how | will assign switches to the channels:

Flight Mode Switch: Gear Channel -> Switch B
Flaps: Aux1/Flap Channel -> Switch E

Panic Button: Aux2 Channel -> Switch | (button)
AS3X Gain Settings: Aux3 Channel -> RKnb (knob)
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If you’re comfortable setting up the model on your transmitter, that’s fantastic! If you’re not
comfortable with it and would like a walkthrough for that process, see Appendix 1 for an NX
transmitter or Appendix 2 for an iX transmitter.

You must set the Wing Type and Tail Type correctly for your plane. If your plane has
more complicated control surfaces (elevons, flaperons, etc.) there cannot be any
additional mixes that would be required for proper control of the airplane. All
controls must function correctly based on selecting the Wing Type and Tail Type
alone, as that’s how the receiver will configure itself. It's OK to add mixes for your
own convenience however, such as an AIL>RUD mix for coordinated turns on a four-
channel plane.

Are transmitter flight modes required?
It’'s common to assume that when you see “flight modes” in both the transmitter

and the receiver that you need to make them work together. That’s not the case;
you are not required to set up the transmitter’s flight mode capability in order to use
this receiver.

What are transmitter flight modes?

Despite the fact that both transmitters and receivers have “flight modes”, they’re not
exactly the same thing. On the receiver, you get different behavior from the AS3X or SAFE
features when you change flight modes. In contrast, a flight mode on a transmitter means
that you have more options for defining advanced features on the transmitter all tied to the
same switch. Transmitter flight modes are popular with helicopter pilots who need may
need very different transmitter settings based on whether or not they’re flying upside down.

Why use transmitter flight modes with this receiver?

There is one key advantage to using transmitter flight modes with these receivers,
and that’s the ability to have different trim settings on your transmitter for each
flight mode. This isn’t a big deal if you don’t plan to use the SAFE self-level feature.
But if you do want to use it, then you'll find that you will likely need to have different
trim settings for when self-level is active as opposed to when it is not active. Trim
will have different effects when self-level is active, so you will not want to have a
single set of trim settings across all receiver flight modes

For a Smart receiver in an airplane, we can apply the transmitter’s flight modes for the trim,
to display the name of the flight mode on the screen, and to call out the flight mode name.

Checking Your Setup

You can check some of your work without the airplane running. For that, we’re going to use the
Monitor screen. If you're still in a menu, exit back out to the main model screen.

From there, roll the scroll wheel once to the right (or, on iX, swipe left). That will show you the
Monitor screen. (If that didn’t work, choose “Montior” from the Function menu.) It has a
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number of vertical graphs — one for each channel — that visually show the current value on that
channel as well as reporting an actual number above each graph.

Monitor LIST
Self-Level
100 0 100 100 91
0 0 -100 0 61

THR ELE GER AX2 AXd
AIL RUD FLP AX3

The AIL, ELE, and RUD channels will move with the sticks. Go ahead and play with it.
BE CAREFUL WITH THE THROTTLE IF THE PROPELLER IS MOUNTED ON THE PLANE!

The flight mode switch should cause movement on the assigned channel (GER as | did it). Switch
position O (Self-Level) should read +100%, position 1 (Intermediate) should read 0%, and
position 2 (AS3X) should read -100%. Similarly, the panic button should move AX2 to -100%
when you press the button. If you have flaps, your flap switch should change the value on FLP.

You can also test the throttle cut switch. When throttle cut is on, the transmitter should ignore
any movement of the throttle stick (no change on THR). AGAIN, BE CAREFUL WITH THE
THROTTLE IF THE PROPELLER IS MOUNTED ON THE PLANE!

Stick Calibration

If your sticks are not showing exactly 0 on AlL, ELE, or RUD when they’re self-centered, then you
may wish to calibrate the sticks. If the receiver sees a value other than 0 when the stick is
centered, it would consider that as input, so the plane may flight slightly off-center as a result.
To calibrate the sticks on NX or DX, go into the System Setup menu, then System Settings. Click
“NEXT” in the lower right corner until you get all the way to the Calibrate screen. On iX, it’s in
the System Settings menu under Calibration.

Calibrate

Left Right
Cycle Sticks: ?? 7?7
Center Sticks: ?7? ??
Sliders: ?? 77
Knob: ??

CANCEL SAVE

On this screen, move the sticks slowly in the shape of PLUS SIGNS, not circles. Move each stick
up and down, back to center, and then left to right. Do not push hard to move the stick to the
edge of its movement. Repeat the movement a couple of times until the screen shows “OK”
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instead of “??”. For knob and slider inputs, move the input all the way from one end of its range
of movement to the other. When all items are “OK” select “SAVE” to save the calibration.

Installing the Receiver
We're ready for the receiver to be installed in the airplane.

In order to help the receiver maintain an accurate measure of the movement of the plane, you
must mount it with something more secure than Velcro. Double-stick tape is a common way to
mount it, and silicone is another option. For planes with gas engines, it’s important that the
receiver is secure but also somewhat isolated from the vibration of the engine.

For a typical four-channel installation, the radio channels are assigned to the receiver ports as
follows:

Port 1 = Throttle Port 4 = Rudder

Port 2 = Aileron Port 5 = Gear

Port 3 = Elevator Port 6 = Aux1 (if flaps are present, they go here)

The markings on the edge of the receiver for the correct orientation of the servo wires aren’t
easy to read. The servo leads are plugged into the receiver such that the signal wire goes up
(toward the side of the receiver with the AR637T label) and the (-) wire goes down (toward the
bottom of the receiver.)

The AR637T has a button on it for putting it into bind mode. If you need to mount the receiver
in a location where the bind button will not be accessible, you may go with a more traditional
setup with a servo extension on the Bind/Prog port and use a bind plug instead.

Bind Transmitter to the Receiver
To get the receiver into bind mode, either power it up and then press and hold the bind button

until the orange light starts flashing rapidly, or power it up with a bind plug connected to the
Bind/Prog port.

Put your NX or DX transmitter into bind mode either by tuning it on while holding the button
down or by going to the Bind option in the menus. For your iX transmitter, use the Bind button
on the model dashboard.

Testing the Transmitter Control
Now you can test the controls for the airplane. At this point, you’'re looking for the sticks to
move the controls in the correct directions, and if you have flaps, that the flaps respond to the
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flap switch. For a typical four-channel plane, these diagrams show how the plane should
respond to the sticks (looking from behind the airplane).

Transmitter Control Test — Ailerons

Aileron Stick Left

Left aileron moves up, right aileron moves down

1

S ——— =
4

Aileron Stick Right

Right aileron moves up, left aileron moves down

L)

— e—

Transmitter Control Test — Elevator

Pull Elevator
Stick Down

Elevator surface moves up

Push Elevator
Stick Up
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Transmitter Control Test — Rudder

Rudder Stick Left

Rudder moves left

Rudder Stick Right

Rudder moves right
-

il
B

=»

If a control is backwards, go to the Servo Setup screen in the Function menu to correct it. The
Servo Setup screen initially shows “Travel”, so select that word and change it to say “Reverse”.
Select the channel you need to change and click the wheel to flip that one to the reverse

direction.

Function List [mAIN

< Main Screen >

D/R and Expo
Throttle Cut
Throttle Curve
&nalog Switch Setup
Digital Switch Setup
Flap System

Mixing

Reverse LIsT
THR AIL ELE RUD GER
FLP AX2 AX3 AX4 AXS
100 -100 100 0O 87 89

B [

THR AIL ELE RUD GER FLP AX2Z AH3 AX4 ARD

=100

When you’re done, choose “LIST” in the upper right corner to go back to the menu.

If the flaps need adjustment, go to the Flap System screen in the Function menu.
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Section 3 — Configure the AR637T

In Section 2, the transmitter model was set up and the receiver was installed in the plane.

Now that your transmitter is controlling the plane correctly, you can begin the setup of the
ARG637T receiver.

Going forward from here, the receiver will learn settings from your transmitter

I about wing type, tail type, channel assignments, subtrim, and servo direction and
travel. If you find you need to go back to the transmitter setup and make any
changes to these items, you’ll need to get the receiver to update its servo settings
(available in a menu option). Although you can change it later, it’s easier if those
things are correct now before beginning the receiver setup process.

On your transmitter, go to Forward Programming on the Function menu. (This menu option is
only available when the receiver is powered on.)

Function List IMAIN

Sequencer
Range Test
Timer
Telemetry
Audio Events
VTX Setup
Function Bar
Bind

You must have the throttle stick down to 0 in order to enter Forward Programming.
If your model has Throttle Cut configured (which the sample from Section 2 does),
then Throttle Cut must be ON to proceed.

al Forward Programming LIST

WARNING

Throttle Cut

With Throttle Cut turned on, the Main Menu appears. Then go to Gyro Settings.

il Main Menu (BACK]

Gyro Settings

L s

ARG3TT 2.38.05
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First Time Setup
Assuming the receiver has not been configured before (either new out of the box, or after a
Factory Rest), the only option in Gyro Settings is to go through the First Time Setup.

il Gyro Settings (BACK]

First Time Setup

ARG3TT 2.38.05

The transmitter will walk you through the setup process, starting with a reminder that all of
your controls should be configured correctly before proceeding.

il First Time Setup (BACK] il First Time Setup (BACK]
Make sure the model has been Any wing type, channel assighment
configured, including wing type, subtrim, or servo reversing changes
reversing, travel, trimmed, etc. require running through initial
before continuing setup. setup again.

ARG3TT 2.38.05 PREVI ARG3TT 2.38.05

The first step is to set the mounting orientation of the receiver. There are two ways to do this.
One way is to let the receiver figure out how it’s mounted, or the other way is to choose the
orientation manually.

il First Time Setup (BACK]

Set the model level,
and press Continue.

Continue
Set Orientation Manually

ARG3TT 2.38.05

If you'd like to let the receiver figure it out, then you will start by setting the plane in a level
flying attitude. If the plane is a tail-dragger, prop up the tail so that the plane is in the correct
position. Then choose “Continue”. Next, you’ll be prompted to position the model so it’s facing
nose down, and then choose “Continue” again.
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il First Time Setup [BACK]

Set the model on its nose,
and press Continue. If the
orientation on the next
screen is wrong go back
and try again.

PREVI AR637T 2.38.05

After that, the receiver will display what it believes is the detected orientation. (If you instead
choose to set the orientation manually, you get to this screen directly.)

il First Time Setup [BACK]

@G:ﬂ

PREVI ARG37T 2.38.05

There are 24 possible settings for the orientation.
After setting the orientation, you need to select a Gain Channel.

il First Time Setup (BACK]

Gain Channel Select

Apply

PREVI ARG3TT 2.38.05

What is a Gain Channel?

The AR637T has configurable gain settings; think of “gain” as “sensitivity” and how fast the
receiver will detect and make corrections. You can set the gain values manually, but you can
also adjust and experiment with them during flight, just like the AR636/7350/9350 series of
receivers. Assigning a Gain Channel here enables this dynamic adjustment feature.

By default, the receiver is set to use adjustable gain for AS3X. You need to assign a
I channel here even if you don’t plan to use it. Later, you can change the gains from
adjustable to fixed and then you can use the channel for something else. (Page 24)

If you have any gains set as being adjustable and you don’t have the Gain Channel
configured on the receiver or on your transmitter, then strange things can happen.
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At best, the receiver will act like the AS3X gains are set to zero. At worst, there may
be other problems.

When you select “Gain Channel Select”, the screen displays which switches are currently
assigned to each channel, and then asks you for a Gain Channel input.

il Aux Channel Config
6 Aux1:D
7 Aux2: 1 Gain Channel:
8 Aux3: RKnb Inhibit
9 Auxd: LLv Input:

10 Aux5: RLv -

[NEXT

You must assign a channel for that purpose here (as shown). There will be more on how to use
this feature later, but for now I’'m going to go ahead and assign Aux3 (the knob) to “Gain

Channel”.
il Aux Channel Config
5 Gear:B
6 Aux1:D .
7 Aux2: I
8 Aux3: RKnb
9 Auxé: LLv Input:

10 Aux5: RLv

At this point it has enough information for the basic configuration of the receiver. You can
choose “Apply” to apply the settings, and then it will update the receiver.

il First Time Setup [BACK] - Forward Programming LIST

Gain Channel Select Please stand by ...

PREVI ARG37T 2.38.05

Ultimate Guide to Using SAFE with AR637T Page 16 of 63



il Forward Programming

Receiver is Rebooting.
Click for menu.

Sometimes this screen that says “Receiver is Rebooting” will go away on its own, and
sometimes it waits for you to click the scroll wheel. If you click the scroll wheel, it

takes you all the way back out to the Function menu. Just select “Forward

Programming” again and then “Gyro Settings” to get back to the programming

screens.

Function List [IMAIN

Sequencer
Range Test
Timer
Telemetry
Audio Events
VTX Setup
Function Bar
Bind

After the receiver reboots, you’ll see that the Gyro Settings screen has more options.

il Gyro Settings (BACK]

AS3X?® Settings

F-Mode Setup
System Setup

First Time SAFE® Setup

AR637T  2.38B.05
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The First Time Setup process skipped a big detail. You still have not been asked to
configure the channel you’ll be using to select the active flight mode on the receiver.
(Back in Section 2, | planned to use the Gear channel and Switch B for that purpose.)

If you go through the First Time SAFE Setup, which is the next thing I’'m going to do
since | plan to use SAFE, then this assignment will be covered there. If you choose to
skip the First Time SAFE Setup because you do not want to use SAFE, then I'll come
back to this point at the beginning of the next AS3X section.

First Time SAFE Setup

To get SAFE going, select the First Time SAFE Setup. SAFE is optional; you don’t have to use it if
you don’t want to. If you don’t want to use SAFE, you don’t need to go through the First Time
SAFE Setup.

il Gyro Settings [BACK]

AS3X® Settings

F-Mode Setup
System Setup

C First Time SAFE® Setup >

ARG37T 2.38.05

The first thing you’ll need to do is set the channel that is used to change flight modes. Select
“FM Channel”, and then choose the flight mode channel.

Following along with the settings from Section 2, the flight mode channel is on Gear.

il Firgt Time SAFE® Setup (BACK] il Aux Channel Config
Before setting up SAFE®,
a Flight Mode channel 6 Aux1:D

must be configured. 7 Aux2: 1 vennal
8 Aux3: RKnb m
9 Auxé4: LLv Input:
w 10 Aux5: RLv
4R637T 2.38.05

After choosing the channel, you’re back to the First Time SAFE Setup screen, which now has a
“Continue” option. Select that.
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“all Firgt Time SAFE® Setup E

Before setting up SAFE®,
a Flight Mode channel
must be configured.

Comine >

AR637T 2.38.05

You’ll get a couple of screens telling you what will happen in a moment. You’re going to be
prompted to choose SAFE features for each of the three flight modes, and you get a reminder
that you still need to tune the AS3X gains properly in order for SAFE to work correctly. Select
“NEXT” to advance through these screens.

all  Firgt Time SAFE® Setup EIH all  Firet Time SAFE® Setup Eill
FLIGHT MODE 1 AS3X® gains must be tuned
Select the desired flight mode and active in SAFE® Flight Modes
switch position to adjust settings to help reduce wobble.

for each flight mode.

PRE‘H’I AR637T  2.38B.05 PRE‘H’I AR637T 2.38.05

The next screen that comes up is for the Attitude Trim setting. Attitude Trim will compensate
for a situation where the receiver may not be mounted perfectly level when the plane is in the
level flying position.

You may choose to let the receiver detect how much Attitude Trim is necessary based on how
it’s installed and how the airplane is sitting. If you’d like to do that, set the model in a level
flying attitude. If it’s a tail-dragger, prop up the tail so that the plane is in the correct position to
fly level. Then select “Level model and capture attitude.”

il Firgt Time SAFE® Setup E

<Eeve| model and capture attitude >

Rollz 0
Pitch: 0

Positive = Nose Up/Roll Right
Negative = Nose Down/Roll Left

PREVI ARG37T  2.38.05 INEHT

The receiver will then fill in suggestions for the trim values.

Whether or not you let the receiver detect the settings, you can also edit the Roll and Pitch
settings yourself.
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When you're satisfied with the Attitude Trim settings, choose “NEXT”.

It will then step through the SAFE self-level and envelope feature settings for each of the three
flight modes.

For “SAFE Mode”, you have three choices:

e Self-Level/Angle Demand — turns on both self-level and envelope limits
e Envelope —turns on only envelope limits
e Inh (Inhibit) — neither feature is active

If you choose either of the first two SAFE Modes, then you use the Angle Limits to configure the
envelope limits for this flight mode. If you choose Inhibit, then the Angle Limits are ignored.

These pictures show values that are equivalent to the Apprentice S settings that I'm
comfortable with. In Flight Mode 1, the SAFE Mode is Self-Leve/Angle Demand, and the limits
are set at 50 for roll and 40 for pitch. Flight Mode 2 (flip your flight mode switch to get to that
mode) is Envelope with roll at 65, pitch up at 45, and pitch down still at 40. Flight Mode 3 is set
to “Inh” (Inhibit) for the SAFE Mode.

To change the screen from Flight Mode 1 to 2 to 3, flip your flight mode switch. Don’t choose
“NEXT” until you have configured all three flight modes.

all  First Time SAFE® Setup BACK all  Firet Time SAFE® Setup BACK
FLIGHT MODE FLIGHT MOB
SAFE® Mode{ Self Level/Angle Di SAFE® Mod
Angle Li Angle CTm
Roll Right: 50 Roll Right: 65
Roll Left: 50 Roll Left: 65
Pitch Down: 40 Pitch Down: 40
Pitch Up: 40 Pitch Up: 45
PREV | 4R637T 2.38.05 [NEXT 4R637T 2.38.05 [NERT

il Firgt Time SAFE® Setup [EACK

FLIGHLM8RE 3
SAFE® Modg: Inh )
Angle [

Roll Right: 60
Roll Left: 60
Pitch Down: 40
Pitch Up: 50

PREVI ARG3TT 2.38.05 INEXT

These angle limits might be too restrictive for a fast-moving plane such as a jet. If
you feel the plane is too difficult to turn when Self-Level or Envelope is active, you
may need to increase the angle limits, especially for Roll.
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After going through all three modes, choose “Apply” to save the settings on the receiver.
“ll " Firet Time SAFE® Setup [BACK il Forward Programming

Receiver is Rebooting.

- Click for menu.

PREVI AR637T 2.38.05

After the receiver reboots, go back to Forward Programming, and then the Gyro Settings menu.
You’'ll see that another option has appeared for SAFE settings.

Function List IMeIN aall Main Menu BACK
Sequencer

Range Test Gyro Settings
Timer Uther-Se gs

Telemetry
Audio Events
VTX Setup
Function Bar
Bind

ARG3TT 2.38.05

il Gyro Settings (BACK]

AS3X® Settings
SAFE® Settings
F-Mode Setup
System Setup

ARG3TT 2.38.05

AS3X Additional Setup
Let’s look at what else needs to be configured for AS3X. The big thing you need to change is the

gain (or “sensitivity”) setting for AS3X for each axis of the aircraft (roll, pitch, yaw).

If you did NOT complete the First Time SAFE Setup because you don’t want to use
L SAFE, then you’ll need to do an extra step right now to tell the receiver which
channel you’re going to use to select the active flight mode on the receiver.

From the Gyro Settings menu, go to F-Mode Setup. You’ll see other settings for
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Flight Mode 1. We'll get into those settings soon, but for now, choose “FM
Channel”.

Gyro Settings BACK il F=Mode Setup (BACK]

ARG37T 2.38.05 ARG37T 2.38.05

il Aux Channel Config

6 Aux1:D

7 Bux2: 1 I=
8 Aux3: RKnb @

9 Aux4: LLv Input:
10 Aux5: RLv

Select the Flight Mode Channel. Choosing “NEXT” goes back to the Gyro Setting
screen.

On the Gyro Settings screen, select “AS3X Settings”.

il Gyro Settings [BACK] il AS3X® Settings [BACK]
AS3X® Settings AS3X® Gains
A = s PToTity
F-Mode Setup Heading

System Setup
Gain Sensitivity: 1 X
Fixed/Adjustable Gain
Capture Gyro Gains

AR637T 2.38.05 AR637T 2.38.05

Select “AS3X Gains” on the AS3X Settings screen, and then you’ll be able to set the baseline rate

gains for each flight mode. As with similar screens with a choice of flight mode, flip the flight
mode switch to change which mode is being adjusted.
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il AS3X® Gains [BACK]

FLIGHT MODE 1

Rate Gains
Roll: 40%
Pitch: 50%
Yaw: 60%

AR637T 2.38.05

Do not use the same numerical gain settings you may have used on an

I AR636/7350/9350 or other AS3X receivers, even for the same airplane. The Smart
AS3X and SAFE receivers use a different formula for how the rate and heading gain
settings are applied.

AS3X Gains are settings that need to be tuned specifically for your aircraft for the
best performance. AS3X Gains also affects how SAFE self-level performs.

You cannot judge whether the gains are set correctly if SAFE is active. Therefore,
you must fly the plane in a flight mode where SAFE self-level and envelope are not
active in order to go through the process of tuning the gains.

If the gains are not set correctly, either SAFE or AS3X may not work as well as they
should. If the gain is set too high, the aircraft could be difficult to control when SAFE
or AS3X is active. You may wish to configure a flight mode where both AS3X and
SAFE are disabled (inhibited) in case they cause problems. If you are not
comfortable flying the plane under those conditions, you may need help from
another pilot to complete the gain adjustment.

The default settings are 40% for roll, 50% for pitch, and 60% for yaw. If the gains are set too
low, then you may not even notice the effect of AS3X. If they’re too high, they’ll cause the plane
to wobble or oscillate in mid-air, as the receiver will be correcting for its own movement.
Ideally, you want to adjust the gains to be high enough so that they’re just below the point of
causing the oscillation problem.

Using the Gain Channel, you can adjust the gain settings during flight to experiment with how
different values for gain will affect how AS3X reacts.

If you do not want for any of the gains to be adjustable during flight, or you don’t
set up the Gain Channel on your transmitter, be sure to set all gains to “Fixed” using
the “Fixed/Adjustable Gain” screen (more below).
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How does adjustable gain work?

When you use adjustable gain, the Gain Channel will modify the effect of the gain settings
shown in the configuration screen. For example, let’s say the AS3X Rate Gains are at the
defaults of 40%, 50%, and 60%. The Gain Channel is used to select a value between 0% and the
number you have programmed in the screen. When the Gain Channel is at -100% (the knob
turned all the way counterclockwise, for example), the net gain will be 0%, effectively disabling
the gain completely. When the Gain Channel is at 0% (knob centered), the net gain will be half
of what you have on the screen (20%, 25%, and 30%). Finally, when the Gain Channel is at
+100% (knob all the way clockwise), the net gain will equal the settings you have on the screen.

Process for Adjusting the Gains

For the AS3X Gain, the goal is to set the gain as high as possible without causing the plane to
wobble or oscillate in the air due to over-correction from AS3X. The Gain Channel allows you to
change the gain in mid-air so you can try to find the most optimal setting that’s high enough for
AS3X to work well but not so high that it causes problems.

For a much more comprehensive explanation of the different gain settings and how to tune
them, I'll direct you to the videos | mentioned on page 2. There are multiple kinds of gain
settings — AS3X Gain, Priority, Heading, and also a SAFE Gain to adjust how aggressively the self-
level feature will move the plane to the desired angle.

Choosing Which Gains are Adjustable

To set which gains are fixed and which are adjustable through the Gain Channel, select
“Fixed/Adjustable Gain” from the AS3X Settings screen.

ol AS3X® Settings Ll il Fixed/Adjustable Gain ELE
AS3X® Gains FLIGHT MODE 1
Priority Fixed/Adjustable Gain
Heading Roll: Adjustable

Pitch: Adjustable
Yaw: Adjustable

Gain

Fixed/Adjustable Gain

ARG37T  2.38.05 AR637T 2.38.05

For each flight mode (don’t forget to flip the flight mode switch to see them all), set each axis to
either Fixed or Adjustable.

If you do not want for any of the gains to be adjustable during flight, or you don’t
set up the Gain Channel on your transmitter, be sure to set all gains to “Fixed”.
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If your transmitter has many channels and analog inputs (such as sliders), you can set

o up multiple Gain Channels and assign each channel to a different axis. You still need
to select which gains will be adjustable here, but you can assign different channels in
in Gyro Settings > System Setup > Gain Channel Select.

Capturing the Current Adjustable Gain Settings

You can see the current values of the gains on the “Capture Gyro Gains” screen.

il AS3Xe Settings (BACK] il Capture Gyro Gains (BACK
AS3X® Gains Gains will be captured on
Priority FLIGHT MODE 1
Heading Captured gains will be
Roll: 0
Gain Sensitivity: 1 X Pitch: 0
Fixpddéhejuats Yaw: 0

Captur yr Gains

Capture Gyro Gains

ARG37T  2.38.05 AR637T 2.38.05

Not only can you see the gains here, but you can capture or save the current levels as the new
gain settings for the current flight mode. When you select “Capture Gyro Gains”, the receiver
will save the current adjustable gain values as the permanent values and change them from
being adjustable to being fixed.

Additional AS3X Settings
Select “Priority” to view the settings for Priority.

il AS3X® Settings  LLEd il Priority (BACK]

FLIGHT MODE 1
Stick Priority

Roll: 160
Pitch: 160
Gain Sensitivity: 1 X Yaw: 160
Fixed/Adjustable Gain
Capture Gyro Gains
ARG37T 2.38.05 ARG37T 2.38.05

The Priority setting controls the balance between stick input and automatic reaction from AS3X.
The default setting is 160% for all axes, and that seems to be a good starting point for most
models.

Select “Heading” to view the settings for Heading gain.
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il AS3X® Settings [BACK] il Heading Gain [BACK

AS3X® Gains FLIGHT MODE 1
B Heading Gain
Roll: 0%
Pitch: 0%
Gain Sensitivity: 1 X
Fixed/Adjustable Gain Use CAUTION for Yaw gain?

Capture Gyro Gains Yaw: 0%

AR637T 2.38.05 AR637T 2.38.05

The Heading gain isn’t well explained by Spektrum in the context of the Smart receivers. |
wouldn’t change this unless you’re a more advanced user.

Before flying the airplane to adjust gains, complete Section 4 on the ground (or
“bench testing”) to ensure that the controls are operating correctly.

Failsafe

The default behavior for failsafe (what happens when the receiver loses the signal from the
transmitter) is to assume a preset value of -100% on the Throttle channel, and to hold the last
value the receiver heard on all other channels.

If you’d like to change that behavior, there are two ways to do it. The first way is to go to the
Other Settings menu and then Failsafe.

il Main Menu (BACK] il Other Settings [BACK]
Other Settings C Failsafe >
Initiate ode
Frame Rate

Factory Reset
Restore from Backup
Save to Backup

ARG37T 2.38.05 AR637T 2.38.05

There you’ll have the ability to select a channel, and then select what happens for that channel.
You can have the channel revert to a Preset value, or you can have it hold the last value that it
receives (Hold Last).

The second way is to enable SAFE failsafe, which can use the SAFE capability to hold the plane
at a certain pitch and roll angle. That would make the plane circle (if it has enough momentum),
and hopefully descend in a somewhat-controlled manner. To use SAFE failsafe, you must
complete the First Time SAFE Setup wizard as described in the previous section, even if you do
not want to use SAFE features for normal flight. You can leave the SAFE features all turned off —
that’s OK. But you must enable SAFE in order to get to the screen where the SAFE failsafe can
be configured. That’s mentioned in the next section on page 29.

Ultimate Guide to Using SAFE with AR637T Page 26 of 63



Other SAFE Features for Each Flight Mode
If you went through the First Time SAFE Setup, then there are many more SAFE features you
can configure if you would like to use them. Let’s start with F-Mode Setup.

il Gyro Settings [BACK]

AS3X® Settings

F-Mode Setup
v/ = < p

AR637T 2.38.05

This is where you set additional features that will be active in each flight mode. As usual, use
your flight mode switch to change the screen from Flight Mode 1 to Flight Mode 2 to Flight
Mode 3.

In keeping with the Apprentice S setup, | configured Flight Mode 1 to have the Thr-to-Pitch mix
enabled. | also enabled AS3X and Panic in all three modes. (As with similar flight mode screens,
flip the flight mode switch to change which mode is being adjusted.)

il F=Mode Setup BACK il F=Mode Setup BACK
FLIGHT MODE 1 FLIGHT MODE 2
FM Channel FM Channel
AS3X®; Act AS3X®; Act

SAFE® Mode: Self Level/Angle Di SAFE® Mode; glope
Panic; Pani
High Thr to Pitc High Thr to Pitch:

Low Thr to Pitch Low Thr to Pitch: Inh

ARG3TT 2.38.035 ARG37TT 2.38.05
il F=-Mode Setup BACK

FLIGHT MODE 3
FM Channel
AS3X®: Act

SAFE® Mode;
Paniﬂ,
High Thr to Pitch:
Low Thr to Pitch: Inh

AR637T  2.38B.05

Choose “BACK” when you’re finished to return to the Gyro Settings screen.
SAFE Panic Setup

Next go into “System Setup”, and then “SAFE/Panic Mode Setup”.
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il Gyro Settings [BACK] il System Setup [BACK]

AS3X® Settings Relearn Servo Settings
SAFE® Settings Orientation

Cyan s>

AR637T 2.38.05 AR637T 2.38.05

SAFE®/Panic Mode Setup

Choose “Panic” to configure the Panic feature.

il SAFE®/Panic Mode SetupBACK

ST

Attitude Trim
SAFE Failsafe FM: Inhibit
Failsafe Angles

ARG37T  2.38.05

The settings in Section 2 assigned the panic control channel to be Aux 2. | also adjusted the
envelope limits to be a lot tighter, especially for pitch (nose) down. You also need to select a
flight mode that Panic should use for gain settings. Select the flight mode that has self-level
enabled.

il Panic [BACK

Panic Channel: Aux 2

Delay: Inh
Panic F Mode: F MODE 1
Roll Right: 20
Roll Left: 20
Pitch Down: 5
Pitch Up: 20

ARG37T 2.38.05

SAFE Throttle-to-Pitch (THR>ELE) Mix

Going “BACK” to the SAFE/Panic Mode Setup menu, choose “Throttle to Pitch” to adjust the
THR>ELE mix.

il SAFE®/Panic Mode Setup Eill

Throttle to Pitch

SAFE Failsafe FM: Inhibit
Failsafe Angles

ARG37T  2.38.05
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This mix has two parts —a low end and a high end. On the low end, if the throttle is below the
threshold percentage, then input will be applied to the pitch. Similarly, on the high end, the
input is applied when the throttle is above the threshold percentage. The input applied is linear,
meaning that it applies partial elevator input proportional to the amount of throttle applied,
increasing with the maximum elevator input applied at either 0% throttle (low end) or 100%
throttle (high end).

all  SAFE® = Throttle to PitchlBACK

Positive = Up, Negative = Down
Low Thr to Pitch

Threshold: 50
Angle: 0
High Thr to Pitch
Threshold: 75
Angle: 10

ARG37T 2.38.05

If you're used to working with this setting on the AR636, you’ll notice two things.

o One, the AR637T only supports a linear mix type. Two, the threshold for “low” must
be between 0% and 50%, and the threshold for “high” must be between 51% and
100%. The AR636 doesn’t have that limitation.

Select “BACK” when you’re finished with that screen.

SAFE Failsafe Setup

You can set up the receiver to use SAFE as a failsafe. Should the receiver lose contact with the
transmitter, it can do something a little smarter than simply holding the controls in the last
position or a preset position. On this screen, select a flight mode that the receiver should switch
to. You can make it a flight mode with SAFE self-level enabled, but that is not required. Self-
level will be turned on automatically during failsafe whether or not it’s normally enabled in the
selected flight mode.

will  SAFE®/Panic Mode SetupBACK

Panic
Throttle to Pitch

SAFE Failsafe FM: F MODE 1

ARG37T 2.38.05

The Failsafe Angles screen lets you adjust how the plane should fly in the failsafe mode with
SAFE active.
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«il  SAFE®/Panic Mode SetupBACK

. il Failsafe Angles EALK
Panic . Failzafe Angles
Throttle to Pitch Roll: -]
Attitude Trim Fiteh: @

SAFE Failgate 4Q0F 1
Failsafe Angles . .
Fositive = Nose UpsRall Right

Megative = Moze DowndFoll Left
A4R637T  2.38.05 AREZFT  &.34.00

If you leave the angle set at 0/0, it would fly straight. If you change these angles a little bit, you
can have the plane circle in the air and slowly come down to the ground.

When SAFE failsafe is enabled, you will NOT see that reflected in the failsafe settings shown in
Other Settings > Failsafe. The SAFE failsafe settings will override the standard failsafe settings
for pitch and roll control.

Select “BACK” when you're finished with the Failsafe Angles.
SAFE Gain Settings

The SAFE Gain adjustment is found under SAFE Settings. This gain only applies to flight modes
where the Self-Level feature is active. Increasing the gain will increase the speed at which the
receiver reacts to changes in your stick inputs and moves to the desired angle.

The SAFE Gain must be tuned correctly for your aircraft. If the gain is set too high,
SAFE self-level may over-correct and cause handling problems when flying the
aircraft with self-level active. The default setting of 35 may be too high for some
kinds of aircraft.

The SAFE Gain should be set after the AS3X Gains have been set, as the AS3X Gains
will also affect SAFE self-level. Properly-tuned AS3X Gain will help keep SAFE from
over-correcting if the SAFE Gain is too high.

If you have more than one flight mode with self-level active, you can set each flight mode by
flipping the flight mode switch while looking at the Gain screen.

il Gyro Settings (BACK] il SAFE® Settings [BACK]

SAFE® Gains

SAFE® Settings

System Setup

Fixed/Adjustable Gain
Capture Gyro Gains

AR637T  2.38B.05 AR637T 2.38.05
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il SAFE® Gains [BACK]

FLIGHT MODE 1

Gain
Roll: 35
Pitch: 35

AR637T 2.38.05

Like AS3X Gain, you can set up SAFE Gain to be adjustable during flight. SAFE Gain defaults to
being Fixed rather than Adjustable.

Where to Get a Starting Point for Gains and Other Settings

That was a lot of things to think about! By now you may be wondering where you can find some
examples that you can use as a starting point for the numerical settings such as gains and angle
limits.

You can do that by looking at the model setups that Horizon Hobby uses for their Bind-and-Fly
(BNF) aircraft. They publish the settings as receiver model files that you can download from the
Internet. They’re intended to be installed on a receiver to quickly make the receiver act just like
one made for that particular plane, but | have developed a program that will let you view the
settings in the file on a Windows computer. For information about how to do that, including a
link to Spektrum’s Google Drive for the file and my program (Smart AS3X and SAFE Model
Builder, also known as SASMB), see this thread in my blog at RCGroups.

https://www.rcgroups.com/forums/showthread.php?3931865-Using-Spektrum-Programmer-
with-Smart-AS3X-and-SAFE-Receivers
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Section 4 — Testing SAFE/AS3X Controls

The SAFE functions are active at all times if enabled for the current flight mode. To activate the
AS3X functions in the receiver, you’ll need power up the plane and then throttle up past 25%
for just a brief moment. If the propeller is on the plane, do this very carefully!!! You don’t need
to keep the throttle running — just move the throttle stick up and then right back down. If the
SAFE/AS3X is activated, you’ll probably start hearing the servos “sing” and things will move
around if you move the airplane.

If you still don’t have any reaction from AS3X, make sure that your Throttle Cut is not
active! You might have moved the throttle stick but nothing happened because
Throttle Cut was on (as required by the Forward Programming menu).

It’s easier to see the movements of the flight surfaces if you conduct these tests in a flight
mode with SAFE self-level turned on. That’s because SAFE self-level will hold the aileron and
elevator flight surfaces steady whenever the plane is not level. AS3X still controls the rudder,
which will result in movement only while the plane is moving.

For each of these tests, you will pick up the plane and move it in the direction indicated. The

directions “left” and “right” are based on the perspective of sitting in the pilot’s seat in the
plane. The diagrams below show what should happen as you move the plane around.

Receiver Control Test — Ailerons

Roll Plane to its Right Left aileron moves up, right aileron moves down
! )
:'i:‘ ':';__z—:'
\ 4
Roll Plane to its Left Right aileron moves up, left aileron moves down
1
e —— =
! 2
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Receiver Control Test — Elevator

Point Nose Down

&

Elevator surface moves up

t L

re, . S—

Point Nose Up

)

Elevator surface moves down

Receiver Control Test — Rudder

Turn to Plane’s Right

%

Rudder moves left

4|

Turn to Plane’s Left

&)

Rudder moves right
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What if a test failed??

If you had all the controls working properly before starting the receiver setup, then all the tests
should have passed.

Check Orientation

The first thing to check would be the mounting orientation of the receiver. Be sure that the
receiver has that set correctly to match how it’s physically mounted in the airplane. The
Orientation setting is found in Gyro Settings > System Setup >Orientation.

il Gyro Settings (BACK] il System Setup [BACK]

AS3X® Settings
SAFE® Settings

Csystem Setup SAFE®/Panic Mode Setup
Utilities

ARG37T 2.38.05 ARG37T 2.38.05

Adjust Control Directions

If you find that a control surface needs to be reversed in Servo Setup, then you’ll need to get
the receiver to learn about that change. That’s done under Gyro Settings > System Setup >
Relearn Servo Settings.

il Gyro Settings (BACK] il System Setup (BACK]

AS3X® Settings CRelearn Servo Settings
SAFE® Settings i
otte=Gatup Gain Channel Select
SAFE®/Panic Mode Setup

Utilities

ARG37T  2.38.05 AR637T 2.38.05

If you have a complex wing type (a jet, or a flying wing, for example), then make sure that the
transmitter controls it correctly just by setting the Wing and Tail Type. If you must create your
own additional mix to make the transmitter control the plane correctly, then the receiver will

not work. The receiver won’t understand any mixes on your transmitter, and it will attempt to
fly the plane based on the Wing and Tail Type alone.

Range Testing

Before you fly the plane for the first time, you should conduct a range test with the transmitter
and the receiver. The range test reduces the power from your transmitter to ensure that the
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plane can receiver a weaker signal as it flies farther away. Follow the range test procedures for
your transmitter.

For most Spektrum programmable transmitters, this is the process:

1. From the main model screen, press the scroll wheel to enter the Function Menu.

2. Scroll down to select Range Test.

3. The Range Test screen should display “FULL POWER”. Verify that you have correct
control over the aircraft.

4. Walk about 90 feet (about 30 paces) away from the aircraft, and then turn back to face
the aircraft like you would as if you were flying it.

5. Again, verify that you have correct control while “FULL POWER” is displayed.

6. Press and hold the Bind/Trainer button. The screen should now display “REDUCED
POWER”.

7. Again, verify that you have correct control while “REDUCED POWER” is displayed. If you
do have control, then the range test is successful.

The Range Test screen shows you some information about how well the receiver got the signal
from the transmitter.

Range Test
REDUCED POWER

all Flight Log Data

A:D Le-——- F0
B:---- Ri---- H:0

Signal: -58dBm 92%R 92%

-iob o0 0 0 100-100-100 -1 90 89

L LIl

THR AIL ELE RUD GER FLP AXZ AX3 4Xd AR5

You'll see the signal strength level at the bottom in both dBm (the technical measurement) and
a percentage. The dBm reading should be somewhere between -40 dBm (about as good as it
gets) and -85 dBm. Anything worse than -85 dBm would be considered poor reception.

The other numbers quantify different kinds of errors:
A: Fades on the main receiver
B: Fades on the satellite receiver (if one is attached to the AR637T)
F: Frame losses
H: Holds
L and R are not used on the AR637T

A fade is the loss of one bit of information, which is the smallest error that is measured.
A frame loss is the loss of an entire packet of information. That’s not as bad as it sounds, as the

transmitter sends a packet every 11 milliseconds, or about 90 times per second. When flying,
it’s normal to lose as many as 100 frames for every minute of flight time.
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A hold is a little more serious, as that’s the loss of 45 consecutive packets, or an entire half-
second with no signal from the transmitter. If you ever see even one hold, you need to check
the way you have the antennas positioned within the airplane. Note that the one time a hold is
to be expected is if you turn off the transmitter while the receiver is still powered on. (And
hopefully you do that with the plane on the ground!)

Checking SAFE Level Flight in the Air

Once your plane is airborne and you have the gains adjusted correctly, a common question is
how to adjust “level” flight with SAFE Self-Level/Angle Demand active. Before you can truly
judge whether or not SAFE is flying the plane level when your transmitter sticks are self-
centered (elevator/aileron), you need to take some other things out of the equation.

First, you’ll need to disable the Throttle-to-Pitch mix if you have turned that on. The mix is the
most likely reason that the plane doesn’t seem to be flying level. The mix will apply either up or
down elevator based on how you have set it up, and so the pitch of the plane will not be level
but instead will have either some nose up or nose down.

Additionally, you’ll need to make sure your transmitter is not applying trim in the flight mode
with SAFE Self-Level/Angle Demand active. Without SAFE active, trim may help the plane fly
straight, but with SAFE active, SAFE will interpret trim as stick input and therefore deviate from
what it thinks is level flight.

A third thing to check is your stick calibration on your transmitter. While the calibration
probably isn’t very far off, ideally you want the aileron and elevator sticks to send a value as
close to 0 as possible in the self-center position. Stick calibration is covered at the end of the
transmitter model setup in Section 2.

If you check all of those things and the plane still isn’t flying level, then you can adjust the
Attitude Trim setting in the receiver. You can get to the screen in Gyro Settings > System Setup
> SAFE/Panic Mode Setup > and Attitude Trim.

«il  gAFE®/Panic Mode Setup B ol Attitude Trim (BACK

Level model and capture attitude
Attitude Trim
Panic Rollz 0

Throtle=be-Ri Pitch: 0
SAFE FailsareMe 8D Positive = Nose Up/Roll Right
Failsafe Angles Negative = Nose Down/Roll Left

AR637T 2.38.05 AR637T 2.38.05

As with the First Time SAFE Setup, you can either set the plane in a level flying attitude (prop up
the tail on a tail-dragger) and let it suggest settings for the trim by selecting “Level model and
capture attitude”, or you can adjust the trim manually.
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Section 5 — Additional Receiver Settings
There are several other screens available in the menus for the receiver.

All of the screens and settings are described in the AR637T manual. Below are some you find
particularly useful.

Adjusting SAFE Envelope Limits
To adjust the SAFE Envelope Limits after the First Time SAFE Setup, go to Gyro Settings, then
SAFE Settings, then Angle Limits.

il Gyro Settings (BACK] il SAFE® Settings (BACK
SAFE® Setting Angle Liits

—MOQ ] up
System Setup

Fixed/Adjustable Gain
Capture Gyro Gains

ARG37T  2.38.05 AR637T 2.38.05

That will take you a screen where you can adjust the angle limits for each flight mode by
flipping the flight mode switch.

il Angle Limits (BACK]
FLIGHT MODE 1
Angle Limits
Roll Right: 50
Roll Left: 50
Pitch Down: 40
Pitch Up: 40

ARG37T 2.38.05

Backup or Restore Settings

The receiver has one internal memory slot for saving a backup of your current settings. Use the
“Save to Backup” function to save a backup, and “Restore from Backup” to bring back the
settings in the backup copy. From the Main Menu for Forward Programming, go to “Other
Settings” and then choose to either save or restore.
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il Main Menu [BACK] il Other Settings [BACK]

Other Settings Failsafe
Initiate Receiver Bind Mode

Frame Rate

Restore from Backup
Save to Backup

AR637T 2.38.05 AR637T 2.38.05

Both options will prompt you to confirm that you want to proceed; select “Apply” to perform
the task.

Reset the Receiver to Factory Defaults

If you find that you want to start over with the setup, then you can reset the receiver’s settings
to the factory default state. That’s found at Other Settings > Factory Reset. If you do the reset,
it will start over all the way back at the First Time Setup process.

il Main Menu (BACK] il Other Settings [BACK]

Other Settings Failsafe
Initiate Receiver Bind Mode

ARG37T 2.38.05 ARG37T 2.38.05

Select “Apply” to perform the reset.
ol WARNING? (BACK

This will reset the
configuration to factory
defaults. This does not

affect the backup config.

Apply

ARG37T  2.38.05

Flight Mode Channel Values for Selecting Flight Modes
This receiver is capable of supporting up to 10 flight modes! Typically, three is the most that
have been used for an airplane, corresponding to one three-position switch on the transmitter.
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If you set up the flight mode channel on your transmitter to use multiple switches, here are the

values the transmitter would send to select each flight mode.

Flight Mode

Value Sent from
Transmitter on
Flight Mode Switch

+100%

0%

-100%

+125%

+75%

+50%

+25%

-25%

O |INOD NN WIN|[F-

-50%

[EY
o

-75%
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Appendix 1 — Setup NX Transmitter Model

As mentioned in Section 2, I’'m going to create a new model for a high-wing trainer. It’s a pretty
typical setup with “four channels” — throttle, ailerons connected with a Y-cable, elevator, and
rudder. I'm also going to note the subtle differences along the way to include flaps, a pretty
common addition.

Again, this is the behavior | want for the flight modes:
e Flight Mode 1 — Self-Level/Angle Demand, Envelope, THR>ELE Mix, AS3X, Panic
e Flight Mode 2 — Envelope, AS3X, Panic
e Flight Mode 3 — AS3X, Panic

To make all this work, here's how | plan to assign channels:
e Channels 1-4 — Normal throttle, aileron, elevator, rudder
e Channel 5 (Gear) — Flight Mode Switch
e Channel 6 (Aux1) — Flaps (if equipped)
e Channel 7 (Aux2) — Panic Button
e Channel 8 (Aux3) — In-Air Adjustment of AS3X Gain Settings

As mentioned in Section 2, you can make adjustments to this plan if you have more channels on
your transmitter, if you want the Gear channel to work your landing gear instead, or if you do
not want to use Panic.

For the example, here's how | will assign switches to the channels:
e Flight Mode Switch: Gear Channel -> Switch B
e Flaps: Aux1/Flap Channel -> Switch D
e Panic Button: Aux2 Channel -> Switch | (button)
e AS3X Gain Settings: Aux3 Channel -> RKnb (knob)

Step-by-Step Instructions
Armed with that information, let’s go ahead and set up the transmitter.

1. Go to the System Setup menu and select Model Utilities.

Function List [IMAIN System Setup 1AM
Timer F-Mode Setup
Telemetry Spoken Flight Mode
Audio Events Channel Assign
VTX Setup Trim Setup
Function Bar
Bind Warnings
Start Trainer Telemetry
Preflight Setup
Monitor Frame Rate
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2. Choose “Create New Model”. Verify that yes, you want to CREATE a new model.

Model Utilities LIST Create New Model
Create New Model Do you want to create a new model?
Delete Model
Copy Model .
Reset Model Model Type: %
Sort Model List
Validate All Models CANCEL CREATE

Delete All Models
Export as Template

3. You’re returned to the System Setup menu with your new model selected as the current
model.

4. Go to Model Name and give the model a name.
Hint: To erase the default text provided, click to select the first character (probably a
number, since the default format is something like “10: Acro”) and then press the CLEAR
button TWICE. (Pressing it just one clears just the one character.) Press the “BACK”
button when you’re done entering the name.

System Setup  IMAIN BACK
< Main Screen > Model Name
Model Select [AR637T Three Mode SAFE |
1[2]sla[s]e[7[eo0
Aircraft Type A|BICIDIE|[F[G[H]T]J
F-Mode Setup K|L|M|N|O|P|Q|R|S |ins
Spoken Flight Mode T [T|ujv Ww|x|y|z|&A
Channel Assigh en% | , — H| B
Trim Setup EIEEIEIE G-+l

5. Next go to Aircraft Type. The first screen shows the wing type.

System Setup  IMANN Aircraft Type
< Main Screen > .
Model Select /rﬁﬂ'l\
Model Type ! — 1
Model Name Wing: Normal
Tail: Normal
F-Mode Setup
Spoken Flight Mode
Channel Assign
Trim Setup o

For a plane with simple controls for elevator, aileron, and rudder, leave the Wing and
Tail set to Normal.

If your plane has that basic setup plus flaps, change the Wing Type to “1 Ail 1 Flap”. This
will enable the Flap System screen and special flap controls.
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Aircraft Type LisU

Wing:1 Ail 1 Flap
Tail:Normal

[NEXT

You must set the Wing Type and Tail Type correctly for your plane. If your plane has
more complicated control surfaces (elevons, flaperons, etc.) there cannot be any

additional mixes that would be required for proper control of the airplane. All
controls must function correctly based on selecting the Wing Type and Tail Type
alone, as that’s how the receiver will configure itself. It’s OK to add mixes for your
own convenience however, such as an AIL>RUD mix for coordinated turns on a four-

channel plane.

Then choose “NEXT” in the lower right corner.

On the second screen (Aircraft Options), you can change the picture that the transmitter
will display on the screen for this plane. Scroll over until the picture of the plane is
highlighted. Select that, and then change the picture as desired. Then choose “LIST” in

the upper right corner.

Aircraft Options

3-Axis Gyro:Inh
Gyro 1:Inh
Gyro 2:Inh

Gyro 3tInh
Pitch Curve:Inh
Throttle Mode:Normal

PREV]
6. Go to Channel Assign.

System Setup  ImAIN
Model Name
Aircraft Type
F-Mode Setup
Spoken Flight Mode
Trim Setup
Model Utilities
Warnings
Telemetry

Channel Input Config

1 Thro: N/A
2 Aile:N/A
3 Elev:N/A
4 Rudd: N/A
5 Gear: A
6 Aux1:D
7 Aux2:B

8 Aux3:RKnb
9 Auxd:LLv
10 Aux5: RLv
[NEXT
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On the Channel Input Config screen, you map switches to radio channels. Make these
changes:

Set GEAR to B

Set AUX2 to |

Set Aux3 to RKnb (the knob)

Channel Input Config

1 Thro:N/A 8 Aux3:RKnb
2 Aile:N/A 9 Auxd: LLv
3 Elev:N/A 10 Aux5:RLv

4 Rudd: N/A

5 Gear:B

6 Auxl:N/A

7 Aux2: 1

[NEXT

Note that if you have flaps, you do not change the switch for the flaps here. (That’s why
it shows “N/A” in the picture.) You'll do that later in the flap setup.

When you’re done, choose “LIST” in the upper right corner.
7. We're going to take advantage of the fact that the transmitter supports “flight modes”
as described in Section 2. Since this setup will have one receiver flight mode with SAFE
self-level, the main reason to set up transmitter flight modes is to have separate trim
settings for each flight mode.

Choose F-Mode Setup from the menu. Set Switch 1 to the main switch for the flight
mode control (the GEAR channel), which is switch B.

System Setup It Flight Mode SetuplsT
Model Select
Model Type Switch 1:Switch B
Model Name Switch 2:Inhibit
Aircraft Type Switch 3:Inhibit
-Mode Setup

Spoken Flight Mode

Channel Assign Enabled Flight Modes: 3

Trim Setup Mode: 1 FLIGHT MODE 1
Model Utilities PREV] id

At the bottom of the screen, you should see that there are three enabled flight modes.
You can even test it. If you flip Switch B through its positions, you should see the text
change at the bottom of the screen.

Choose “LIST” in the upper right corner to go back to the menu. It’s not necessary to
change any of the other flight mode settings.
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8. Go to Spoken Flight Mode. This screen lets you change the flight mode names as well as
the voice alert assigned to each mode.

pokKen 19 ode
System Setup  ImAIN Spoken Flight Mode EEEd
Model Type F-Mode Name:FLIGHT HODE 1
Model Name Speak:F MODE 1

Aircraft Type
F-Mode Setup
Channel Assign
Trim Setup
Model Utilities
Warnings

TEST

Set the names and choose voice alerts for each mode that make the most sense to you.
To change the flight mode you’re editing, physically flip the switch to that mode.

In my example, Switch B position 0 = Self-Level; Switch B position 1 = Intermediate;
Switch B position 2 = AS3X and Panic Only.

Spoken Flight Mode  [BACK Spoken Flight Mode  [BACK
F-Mode Hame: Self-Level F-Mode Hame:Intermediate
Speak: Self-Level Speak:Intermediate Mode
TEST TEST

Spoken Flight Mode  [BACK

F-HMode Name: AS3X
Speak: AS3X Mode

TEST

Choose “BACK” in the upper right corner when you’re done with all three modes.

9. As mentioned previously, there’s a feature that lets you have different trim settings for
each of the different flight modes. Go to Trim Setup on the menu. Change aileron,
elevator, and rudder from “Common” (same settings all the time) to “F Mode” (different
setting for each transmitter flight mode).
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System Setup  ImAIN Trim Setup LIST

Aircraft Type Trim Type
F-Mode Setup Throttle: 5 Common Digital
Spoken Flight Mode Aileron: 5 F Mode
Channel Assign Elevator: 5 F Mode
Rudder: 5 F Mode

i Left Trimmer: S Common Norm.
Mode.l Utilities Right Trimmer: 5 Common Norm.
Warnings
Telemetry Trims: Normal

Preflight Setup

Choose “LIST” in the upper right corner when you’re done.

10. Back on the System Setup menu, choose “< Main Screen >“. Then, click the scroll wheel
again to get into the Function menu.

System Setup [HAIN

Main Screen >
Model Select
Model Type
Model Name
Aircraft Type
F-Mode Setup
Spoken Flight Mode
Channel Assign
Trim Setup

11. | like to set up a throttle cut switch so you can turn on the switch to effectively disable
the motor. To do that, select Throttle Cut from the menu. Change it from “Inhibit” to a
switch of your choice — | prefer switch H because that’s the traditional location for it
with helicopter setups. Ensure that the value is -100%. Then, select “LIST” in the upper
right corner to go back to the menu.

When you use Forward Programming to configure the receiver and Throttle Cut has
been set up, then you must turn on Throttle Cut to get into the Forward Programming
menu. This is a safety feature.

Function List IMAIN Throttle Cut LIST
;::i? g:{::n ’ Position: -100%
Switch:Switch H
D/R and Expo 0l 1]
Throttle Curve Delay: Inh
Analog Switch Setup Require Stick Low? No
Digital Switch Setup 00 0 0 0 100 0 -00 1 87 &0
Flap System H H H H ﬂ H u H
Mixing
THR AIL ELE RUD GER FLP AXZ AX3 aXd AXS

12. Select Timer from the menu. This is where you adjust the countdown timer so you know
how long your battery will last.
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Function List [mAIN Timers

Flap System Timer 1
Mixing Name:TMR 1
Mode: Count Down
Sequencer Time: 05 : 00
Range Test Start:Thr. Stick
mer | Over ~25%
Telemetry One Time:Inhibit —
Audio Events A00 0 0 1 100 0 -100 1 87 60

unction Bar
HR AIL ELE RUD GER FLP AXZ AX3 AXd AXD

Change the time to a value that’s appropriate for your model and flying habits. If you're

not sure which value to use, consult the manual for your model. Note that it is not good
for the batteries to keep flying until the motor reaches the Low Voltage Cutoff warning.

You want to land before that happens! Over time you'll find the optimum setting for the
timer based on your flying habits.

Then choose “NEXT” in the lower right corner.
The next screen shows you which switch will reset the timer, defaulting to the CLEAR

button to the left of the display. Unless you want to change that, simply choose “NEXT”
in the lower right corner.

Timers
Timer 1
Timer Clear:CLEAR
I i |
PREV [NEXT

-job 0 0 0 100 O -f00 1 &7 60

SERRRRORN

THRAIL ELE RUDGERFLP AXZ AX3 4X4 AX5

This brings you to the Timer Event Alerts screen. Change the Alert settings to your liking.

Timer Event Alerts LIST Timer Event Alerts LIST
Every Minute (Down):Inh Every Minute (Down): Voice
1 Minute: Tone 1 Minute: Yoice
30 Seconds:Inh 30 Seconds: Yoice
20 Seconds: Tone 20 Seconds: Tone
10sec to 1sec: Tone 10sec to 1sec: Tone
Expiration: Tone Expiration: Yoice/VYibe
Every Minute: Tone Every Minute: Tone
PREV | [NEXT PREV | NEXT

| prefer to have the voice call out each minute, so | set Every Minute, 1 Minute, 30
Seconds, and Expiration to Voice. Having the tone from 10sec to 1sec makes it start
beeping at 10 seconds.
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13.

Choose “LIST” when you’re done making changes to go back to the Function menu.

Let’s add some voice callouts to switches. Choose Audio Events, and then “Switch
Changes”.

Function List [lmAIN Audio Events LT
Sequencer Switch Changes Telemetry Warnings
Range Test Stepping Reports  Trainer Alerts
Timer Generic Reports Model Start
Telemetry Center Tone System Sounds
Flight Modes Power Sounds
YTX Setup Binding
Function Bar
Bind

Start Trainer

First, let’s add a voice callout to the button so it talks when we press the button for
Panic Mode. Choose “< Add New Sound Event >” to add a new event.

Switch Change Report BACK
< BACK >
Add New Sound Event >

Choose Switch |, and for position 1 choose the phrase “Panic”.

Switch Change Report (BACK]

Switch: Switch [
Pos 0:< Silence >
Pos 1:Panic

Then choose “BACK” in the upper right corner. Now add another new sound event for
the throttle cut switch. It’s another Switch Change Report for Switch H. You can choose
voice callouts for each position.
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Switch Change Report [BACK]

Switch: Switch H
Pos 0: Throttle Cut Off
Pos 1: Throttle Cut On

If you have flaps, you’ll want to add one more sound event for the flap switch.

Switch Change Report (BACK]

Switch: Switch D

Pos 0:Flaps Up

Pos 1: Takeoff Flaps
Pos 2:Landing Flaps

To get back to the menu, choose “BACK” in the upper right corner, and then choose “<
BACK >” from the list of events.

14. If your plane has flaps, go to the Flap System screen. Change the setting from “Inhibit”
to the switch you want to use for the flaps. This is where you set the flap control for
each switch position, along with any additional elevator input, and the speed at which
the flaps move. The Flap System will automatically associate the switch with the Aux1

channel.

Function List IMAN Flap System
Throttle Cut Flap Elev
Throttle Curve [Pos 03 -100% 0%

Analog Switch Setup Pos 1 0% 0%

Digital Switch Setup Pos 2: 60% 0%
Suitch: Switch D

F 1 : 1

Mixing Speed:2.0s _Linked
Sequencer 00 0 0 0 1{00-100-100 1 &F 590
Range Test

Timer H H H H ﬂ H D H ﬂ H

THRAIL ELE RUDGERFLP ARZ AX3 AXd AXS

You may notice that | haven’t set up any Dual Rates or Expo along the way. There’s an
explanation of how those two features work in another entry in my blog here:

https://www.rcgroups.com/forums/showthread.php?2481671-Flight-Notes-Basics-of-Dual-
Rate-and-Expo
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Automatic Telemetry

Receivers with a “T” on the end of the product number (AR637T, AR8360T, AR10360T) feature
the capability for full-range telemetry, including an integrated barometer to provide altitude
and vario telemetry data without additional sensors. A voltage sensor can be connected to the

“Volt” port, and Spektrum XBus telemetry sensors can be connected through the XBus
connector.

Receivers without the “T” (AR630, AR631) feature fly-by telemetry for basic information about
the quality of the radio signal from the receiver’s end, and the voltage being supplied to the
receiver.

l Flight Log

e F:0 9:00

Ri————— Receiver
dBm: 40 RxEM_}5.0V

+0 +0 +0 +0
C—r—— C——————

Function Bar

After you bind the transmitter to the receiver, go to the Function List menu and choose
Telemetry. You can see all of the sensors the transmitter has detected while binding.

= Telemetry LIS
Auto—Config 6:Empty

1:GForce Z:Empty

2:RPM S:Empty

3:Vario 9:Empty

4: Altitude 10:Rx ¥

9: Gyroscope 11:Flight Log

Settings File Settings

When you scroll through the screens of data, there’s a lot more information there!

il Flight Log il Min / Max
RPM—-——-- = —————-
Fo 5'00 Altitude:  =0.6f1 0.6ft
A8 ° * Rx: 5.0v 5.0v
®H:0
Rieee Receiver
dBm: 40 RxE_}5.0v
+0 +0 +0 +0 +0 +0 +0 +0
——ir——— C—r—— ——ir——— C—r——
Function Bar Function Bar
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= Telemetry

RPM:—————
+0 +0 +0 +0
——x—
Function Bar
= Gyroscope

Gyro Max

Rollz 0.0 21.7
Pitch: 0.0 57.0
Yau: 0.0 46.6

Function Bar

il Vario
% sec 0 15 sec
Altitude: 0.0+

Function Bar

= Telemetry

Altitude: 0.0n
+0 +0 +0 +0
—— ——1

Function Bar

will GForce

Axis Max Min

X: +0.0 +0.4M
¥: 0.2 +0.32
Z: +1.0 +1.04 +0.00

Function Bar
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Appendix 2 — Setup iX Transmitter Model

As mentioned in Section 2, I'm going to create a new model for a high-wing trainer. It’s a pretty
typical setup with “four channels” — throttle, ailerons connected with a Y-cable, elevator, and
rudder. I'm also going to note the subtle differences along the way to include flaps, a pretty
common addition.

Again, this is the behavior | want for the flight modes:
e Flight Mode 1 — Self-Level/Angle Demand, Envelope, THR>ELE Mix, AS3X, Panic
e Flight Mode 2 — Envelope, AS3X, Panic
e Flight Mode 3 — AS3X, Panic

To make all this work, here's how | plan to assign channels:
e Channels 1-4 — Normal throttle, aileron, elevator, rudder
e Channel 5 (Gear) — Flight Mode Switch
e Channel 6 (Aux1) — Flaps (if equipped)
e Channel 7 (Aux2) — Panic Button
e Channel 8 (Aux3) — In-Air Adjustment of AS3X Gain Settings

As mentioned in Section 2, you can make adjustments to this plan if you have more channels on
your transmitter, if you want the Gear channel to work your landing gear instead, or if you do
not want to use Panic.

For the example, here's how | will assign switches to the channels:
e Flight Mode Switch: Gear Channel -> Switch B
e Flaps: Aux1/Flap Channel -> Switch D
e Panic Button: Aux2 Channel -> Switch | (button)
e AS3X Gain Settings: Aux3 Channel -> RKnb (knob)

Step-by-Step Instructions
Armed with that information, let’s go ahead and set up the transmitter.

1. Go to Model Utilities by touching the name of the current model in the upper left
corner. Confirm with a long press if needed. Then go to the three dots in the upper
right corner and choose to Add a New Model.

&« Model Utilities Add a New Model

ALLMODELS FAVORITES AIRPLANE  MULTIROTOR Sort Model list

s — Import Models
‘ AR637T Telemetry > Acro

Export Models
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2. Create a model type of “Default” and then “Airplane”.

X '
AIRPLANE HELIC PTER

B

X

<o§f

TEMPLATE

PLANE MULTIROTOR
v v
BNF

3. The new model is selected at the bottom of your list in Model Utilities. Touch it to
edit the name and make it better than “Acro”.

Model Utilities

Model Details

I

< i 00:02:38
) Active
P
Monitor Channel Count 12 -
Category Airplane
Favorites -

Then go back with the arrow in the upper left corner, and back out one more time to
the model dashboard.

4. Go tothe Model Setup menu, and then go to Aircraft Type.

00:04:18 74% i 3.85V Model Setup Are3.. B

Dashboard ~ Monitor
Q“ Trim Timer 1 @ rameRate > Range Test >
% 0 0 Aircraft Type > | | Timers >
s S 5 ) 0 0
0 1 0 - EEe > Trainer >
11 @ Audio Events > Trim Setup >
O 0
[ | v (| Flight Mode Setup > Channel Assign >
9 K Analog Switch Setup > Digital Switch Setup >

Model Adjust Model Setup System Settings
Model Start Warninas > Serial Port Setun >
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Model Setup Aircraft Type Are3.. B

WING/TAIL TYPE

NORMAL

o

8 Tail >

By default, the wing and tail type are both “Normal”. For a plane with simple
controls for elevator, aileron, and rudder, leave the Wing and Tail set to Normal.

If your plane has that basic setup plus flaps, change the Wing Type to “1 Aileron 1
Flap”. This will enable the Flap System screen and special flap controls.

Model Setup Aircraft Type AR63... -
NORMAL \LAILERON
T O £ I 3]

FLAPERON AILERON ©/:FLAP @

il

I
——— —m— =T i o p——
AILERON FLAPS AILERONS FLAP

You must set the Wing Type and Tail Type correctly for your plane. If your plane has
more complicated control surfaces (elevons, flaperons, etc.) there cannot be any
additional mixes that would be required for proper control of the airplane. All
controls must function correctly based on selecting the Wing Type and Tail Type
alone, as that’s how the receiver will configure itself. It's OK to add mixes for your
own convenience however, such as an AIL>RUD mix for coordinated turns on a four-
channel plane.

Then go back in the upper left corner.

Go to Channel Assign on the Model Setup menu.
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Model Setup Are3.. [EE Model Setup Channel Assign Are3.. [EE

CHANNEL INPUT CONFIG

Frame Rate > Range Test >

Aircraft Type > Timers > i L 2Alle: N

Telemetry 5> | | Trainer 5 3 Elev: N/A 4 Rudd: N/A

Audio Events > | | Trim Setup > HEET SwitchA ~ J[GAL s

Flight Mode Setup > Channel Assign > Yl SwichB ~ (I8 Aw: RKnob ~
Analog Switch Setup N DignaTew tup 5 9 Auxd: Left Slider ~ | 10 Aux5: Right Slider ~
Model Start Warninas > Serial Port Setun > ARG, Inhibit ~ [|12 Aux7: Inhibit ~

On the Channel Input Config screen, you map switches to radio channels. Make
these changes:

- Set GEARto B

-Set AUX2 to |

- Set Aux3 to RKnb (the knob)

Model Setup Channel Assign

CHANNEL INPUT CONFIG

1 Thro: N/A ‘ ‘ 2 Aile: N/A

3 Elev: N/A ‘ ‘ 4 Rudd: N/A

Switch B
Switch | RKnob

eft Slider

Right Slider ~

11 Aux6é: Inhibit ‘ 12 Aux7: Inhibit ~

4

Note that if you have flaps, you do not change the switch for the flaps here. (That’s
why it shows “N/A” in the picture.) You'll do that later in the flap setup.

When you’re done, go back in the upper left corner.

6. We're going to take advantage of the fact that the transmitter supports “flight
modes” as described in Section 2. Since this setup will have one receiver flight mode
with SAFE self-level, the main reason to set up transmitter flight modes is to have
separate trim settings for each flight mode.
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Choose Flight Mode Setup from the Model Setup menu.

Model Setup Are3.. [EE
Frame Rate > Range Test >
Aircrafi Type > Timers >
> Trainer >
Audio Events > Trim Setup >
Flight Mode Setup > Channel Assign b
Analog Switch Setup > Digital Switch Setup >
Model Start Warninas > Serial Port Setun >

Set Switch 1 to the main switch for the flight mode control (the GEAR channel),
which is switch B.

~—
Model Setup Flight Mode Setup AR63... %
M1 FM2 M3 Switch 1: SwitchB ¥~
Switch 2: Inhibit
Enabled Flight Modes: 3 Switch 3: Inhibit~
Flight mode: Flight Mode 1 | Reassign current flight mode
Flight Mode1

In the left portion of the screen, you’ll see which flight mode is selected by the
position of the switch.

Scroll the right side of the screen up to show the name of the current flight mode.

Model Setup Flight Mode Setup
FM1 FM2 FM3 Flight Mode1 ¥
Display Name:
Flight Mode 1 4
Enabled Flight Modes: 3
Flight mode: Flight Mode 1 Spoken Flight Modes
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Touch the Display Name to change it.

Model Setup Flight Mode Setup

FM1 FM2 FM3 < Flight Mode 1~ >
W

Self-Level 4

Enabled Flight Modes: 3

Flight mode: Self-Level Spoken Flight Modes

Flip switch B to change the current flight mode, and touch the Display Name to
change the name of the other two modes.

Flight Mode 2 ~ Flight Mode 3 ~

Display Name: Display Name:

Intermediate] 4 AS3X 4

By default, the iX will speak the Display Name for each flight mode. If you need to
adjust the spoken version of the names, touch the “Spoken Flight Modes” button.

Go back in the upper left corner.
As mentioned in the previous step, there’s a feature that lets you have different trim

settings for each of the different flight modes. Choose Trim Setup on the Model
Setup menu.

Model Setup are3... [EH

Frame Rate > Range Test >
Aircraft Type > Timers >
Telemetry > Trainer >
Audio Events > >
Flight Mode Setup > Channel Assign >
Analog Switch Setup > Digital Switch Setup >
Model Start Warninas > Serial Port Setun >
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Change aileron, elevator, and rudder from “Common” (same settings all the time) to
“F Mode” (different setting for each transmitter flight mode).

Model Setup “(rim Setup
Throttle: 5 = Common Digital | ¥
Aileron: 5« \ F Mode '/
N
Elevator: 5 » FMode ~
Rudder: 5 ¥ FMode ~
Left Trimmer: 5 ¥ Common ¥ Normal ¥

Go back in the upper left corner when you’re done.

8. Ilike to set up a throttle cut switch so you can turn on the switch to effectively
disable the motor. To do that, back out of the Model Setup menu to the Model
Dashboard, and go to the Model Adjust menu. Select Throttle Cut from the Model
Adjust menu.

Model Adjust Are3.. [EE

Servo Setup > Dual Rates and Expo >
> Throttle Curve >
Flap System > Mixing >
Sequencer > | | Video Tx >

Change the Switch from “Inhibit” to the switch of your choice. | prefer switch H
because that’s the traditional location for it with helicopter setups. Ensure that the
value is -100%.

Throttle Cut

Model Adjust

Switch

100 | Position

Delay
-100

0 Require Stick Low
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When you use Forward Programming to configure the receiver and Throttle Cut has
been set up, then you must turn on Throttle Cut to get into the Forward
Programming menu. This is a safety feature.

Then, go back in the upper left corner to go back to the menu.

Go back to the model dashboard, and then go into the Model Setup menu. Select
Timers from the Model Setup menu. This is where you adjust the countdown timer
so you know how long your battery will last.

Model Setup Are3.. [EE Model Setup Timers Are3.. [EE

Timer1 Timer2 Integrated

Frame Rate > Range Test >
Enabled: [ @
Aircraft Type > >

Timer Name: Timer 1 V4
Telemetry > Trainer >
Audio Events > | | Trim Setup > Display: Timer ¥
Flight Mode Setu > Channel Assign >

g P 9 Mode: O stopwatch  (®) Countdown:

Analog Switch Setup > Digital Switch Setup >

Minutes 5m
Model Start Warninas > Serial Port Setun >

Change the time to a value that’s appropriate for your model and flying habits. If
you’re not sure which value to use, consult the manual for your model. Note that it
is not good for the batteries to keep flying until the motor reaches the Low Voltage
Cutoff warning. You want to land before that happens! Over time you’ll find the
optimum setting for the timer based on your flying habits.

Scroll all the way up until you see the “Timer Alerts” button at the bottom.

Model Setup Timers AR63... -
Timer1  Timer Integrated
Tigger 7w
One Time (don't stop timer after it starts)
Timer Clear Inhibit ~

This brings you to the Timer Event Alerts screen. Change the Alert settings to your
liking. | prefer the default settings.

Timer Alerts: are3... [EH

Timer Control Alerts

Timer Start: Voice ~ Timer Start s
Timer Stop Voice ¥ Timer Stop s
Timer Reset: Voice ~ Timer Reset V4
Alerts:

Every Minute (Down): Voice ~ Time Remaining STIMERT_MIN s
1 Minute: Voice ¥ STIMER1_MIN rd
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Go back in the upper left corner when you’re done making changes.

10. Let’s add some voice callouts to switches. Choose Audio Events from the Model
Setup menu, and then “Switch Change Reports”.

Model Setup Audio Events
Frame Rate > Range Test > > Custom Reports >
Aircraft Type > Timers > Touch Switch Reports > Trim Reports >
Telemetry > Trainer > Telemetry Warnings > Stepping Reports >
> | | Trim Setup > Trainer State Reports > | | Center Tone >
Flight Mode Setup > Channel Assign b Model Start Alerts > Pre-Flight Checklist b
Analog Switch Setup > Digital Switch Setup > System Sounds > Spoken Flight Mode >
Model Start Warninas > Serial Port Setun > Bindina Alerts > Timer Reports >

First, let’s add a voice callout to the button so it talks when we press the button for
Panic Mode. Touch the big “+” sign in the lower left corner to add a new event.

Switch Change Reports AR63... -

Then touch the event you just added to edit it.

Switch Change Reports AR63... -
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Choose Switch I, and for position 1 choose the phrase “Panic”.

Switch Change Report Details ARG63... -
Switch Switch|
Pos 0: Voice ¥ d
Pos 1: Voice ¥ Panic 4

Then go back in the upper left corner. Now add another new event for the throttle
cut switch.

Switch Change Report Details

Switch SwitchH ¥
Pos 0: Voice ¥ Motor Armed e
Pos 1: Voice ¥ Throttle Cut On 4

If you have flaps, you’ll want to add one more sound event for the flap switch.

Switch Change Report Details AR63... -
Switch SwitchD ~
Pos 0: Voice ¥ FlapsUp 4
Pos 1: Voice ¥ Mid Flaps e
Pos 2: Voice ¥ Landing Flaps 4

Then back out to the menu in the upper left corner.

11. If your plane has flaps, we want to set up the flap system. Back out to the model
dashboard, and then go to the Model Adjust menu. On the Model Adjust menu,
choose “Flap System”.
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Model Adjust Are3.. [EE Model Adjust Flap System Are3.. [EE

THR T 99
Servo Setup > Dual Rates and Expo > AL T (] =1
ELE e o | Switch Inhibit ~
> Throttle Curve > RUD [l -
Flap System > Mixing > GER M ! 0= 100
FLp e g
Sequencer > Video Tx > AX2 T el 100
AX3 | 9 46
e e i 111
Axs lEm—— 00
AXp T ] =
AXT ] 0

Change the Switch setting from “Inhibit” to the switch you want to use for the flaps.
This is where you set the flap control for each switch position, along with any
additional elevator input, and the speed at which the flaps move. The Flap System
will automatically associate the switch with the Aux1 channel.

Model Adjust Flap System

THR ! [ 1 .99
AlL T (] = g
ELE o 1 1 | Switch SwitchD +
RUD f= ' =0 Flap Elev
GER 1 1 B 100
FLp ol =9 100 | | Pos O: ‘—100% ‘ 0% ‘
AX2 1 ! 0 100
Ax3 T = 46

Pos 1: 0% 0%
Ax4 1 100
Ax5 el 9 100
AX6 Tl g | Pos 2: ‘ 60% ‘ ‘ 0% ‘
AX7 (] = g

Model Adjust Flap System
I -

AL 1 0 =

fle mmfe—m ¢ | POSZ: ‘ 60% H o ‘
RUD 1 (1] = g

GER 1 =01 100 | Speed: 2.0s

FLP @ q00

AX2 1 1 0 100 Linked ¥
AX3 T 46

A4 SSESSS—0 L OTF Inhibit >
Ax5 el 9 100

6 — . — ¢ Elevator OTF Inhibit >
AX7 (] = g

You may notice that | haven’t set up any Dual Rates or Expo along the way. There’s an
explanation of how those two features work in another entry in my blog here:

https://www.rcgroups.com/forums/showthread.php?2481671-Flight-Notes-Basics-of-Dual-
Rate-and-Expo
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Automatic Telemetry

Receivers with a “T” on the end of the product number (AR637T, AR8360T, AR10360T) feature
the capability for full-range telemetry, including an integrated barometer to provide altitude
and vario telemetry data without additional sensors. A voltage sensor can be connected to the
“Volt” port, and Spektrum XBus telemetry sensors can be connected through the XBus
connector.

Receivers without the “T” (AR630, AR631) feature fly-by telemetry for basic information about
the quality of the radio signal from the receiver’s end, and the voltage being supplied to the

receiver.
AR637T 3 N 5 .
Mode SAFE S0 00:44:12  ©DSMX 59% § 3.76V G4l
Self-Level prd  Monitor  Telemetry  FlightLog  Min/Max  Volts, RPM, Ten
A 8 H- 0
Bi=
L o— Receiver
R — = 5V
dBm: -42
Model Adjust Model Setup System Settings

After you bind the transmitter to the receiver, go to the Model Setup menu and choose
Telemetry. You can see all of the sensors the transmitter has detected while binding.

& Telemetry Ares.. B4
1: Volts > ‘ ‘ 7: Vario >
2: Temperature > ‘ ‘ 8: Empty >
3:RPM > ‘ ‘ 9: Empty >
4; Altitude > ‘ ‘ 10: Empty >
5: Gyro > ‘ ‘ 11:Rx V >
6: GForce > ‘ ‘ 12: Flight Log >
1 1 1
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When you scroll through the screens of data, there’s a lot more information there!

00:47:49  ©DSMX gl

s2 00:48:04 @DSMX

50% §3.75V

Self-Level Monitor ~ Telemetry ~FlightLog  Min/Max  Volts, Self-Level prd Tel
Trans. Batt. % RX Voltage FlightLog F: 0 5:00
Frame Loss . .

0, A8 :

58% 5V 0 8 - o
L — Receiver

FlightLog R: — SV
Holds dBm: -41

Model Adjust Model Setup System Settings Model Adjust Model Setup System Settings

00:46:47

@DSMX

Self-Level br Telemetr FlightLog ~ Min/Max  Volts, RPM, Temp  Altitude Self-Level FlightLog ~ Min/Max  Volts, RPM, Temp  Altitude, Sp
Ml Volts: -V |
Min: Max: Min Max RPM: -
Volts: -V --- V| Altitude: -0.4 ft 0.4t 3 Temp: -°F | |
RPM: 0 0| Speed: ---MPH ---MPH
Temp: ---°F --- °F | Current: -—A -—A
0 0
0t ] L [ ] 10
Model Adjust Model Setup System Settings Model Adjust Model Setup System Settings

Mo 00:47:03  @DSMX 3.75v gl Mo 00:47:14  #DSMX
Self-Level k  Volts,RPM, Temp  Altitude, Speed, Amps roscope  GForce Self-Level M. Temp  Altitude, Speed, Amps ~ Gyroscope  GForce  Vario
|| Altitude: 01t | | Gyro Max
Speed: —MPH Roll: 0 120
Current: —A Pitch: 0 81
- -
Yaw: 0 80
s Reset Altitude |}
0 0
0t ] L [ ] 10
Model Adjust Model Setup System Settings Model Adjust Model Setup System Settings

@DSMX 58% § 3.75V 00:47:31 @DSMX 58% §3.75V
Self-Level M. Temp  Altitude, Speed, Amps GForce  Vario Self-Level M. Temp Al GForce  Vario
Tone: Inhibit

Axis: Max: Min

X: 0.00 0.00 0.00 02t

¥:0.00 0.00 0.00 Altitude

Z:1.00 1.00 1.00

Reset Altitude
1/4 sec 15 sec

Model Adjust Model Setup System Settings Model Adjust Model Setup System Settings
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