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Module Overview

Adaptive Interface Module is to allow for commercial/open source adaptive devices to be
plugged into our project turning it into a modular 'mouse' into a 'interface' which the user can

use easier than having the RX in its mouse form.

The RX Module set can also be extended to suit. The
RX can still be used as a computer mouse interface
in this configuration but can also be used to control
or interface with other devices. As the firmware will
be open source the swap from ‘mouse’ to ‘interface’
to easy and additional code modules can be added

to enable control to other devices/equipment.




Purpose

The purpose of this document is to describe the input devices that are compatible with the
Wired Adaptive Interface. The description will include the types of input devices allowed,
mechanical connector requirements, electrical requirements, and application information for the
creation of such devices.

The intended audience for this document is the development, test, and manufacturing engineers
responsible for creating peripherals for the Wired Adaptive Interface. This specification

describes the following:

e Electrical specification of the various input plugs on the Wired Adaptive Interface
e Mechanical descriptions of the various input plugs on the Wired Adaptive Interface

e Application notes for creation of devices, including device expected wiring

Overview

This document reviews the input structures of the Wired Adaptive Interface, including the

electrical and mechanical requirements. It also specifies the requirements for input accessories

that can be used with the various input jacks on this device. Lastly, it describes requirements for
RX Modulus Interface Mode.




Module Inputs

The Wired Adaptive Interface Modules uses the standard 5 pin connector used across the

RX-Modules range. The Pinout is as follows:

Pin Number Signal Direction Function Electrical
Connection

1 Power Power Input Module Supply 3.3V

2 SDA Input 12C No Pull-Up

3 SCL Input 12C No Pull-Up

4 INT Output Module Interrupt Active High

5 Return Power Return Ground oV

Electrical Requirements Range Notes

Max Input Voltage <3.3V

Max lin w/ Vin@3.3V 25mA (100mA) Max 100mA in Interface Mode

Interrupt HIGH Signal Level >1.8V

Interrupt LOW Signal Level <0.8Vv

I2C Clock Frequency 100kHz Does support 400kHz
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Module 12C Commands
The I2C Address for the Wired Adaptive Module is = 0x60

The module is set up with the following 12C registers.

(Subject to change as the module is in the prototyping stage)

Action |Register (Operation| Bit7

Module )
Type 0x01 Read MType(3:0)
Module : .
SW 0x02 Read Version(3:0)
Module | .03 | Read Serial(7:0)
SN
Serial(16:8)
Serial(24:17)
Serial(32:25)
Side )
Type 0x04 Read SType(3:0)
Side 1 gyaa | write Pass-Thur(7:0)
Pass
Module . RX_Mo|CH2_A [CH1_A [CH2_G [CH1_G
Con | %05 | Write Spare de | NA | NA | PIO | PIO
Inter Trig| 0x06 Write Spare Trig Type
CH 0x07 Read Channel_Data(7:1)
Data
Channel_Data(16:8)
Channel_Data(24:17)
CH2 0x08 Read Channel_Data(7:1)
Data
Channel_Data(16:8)
Channel_Data(24:17)

Module Type: Reserved for future use.




Module SW: Software Version = Version 1

Module SN: Serial Number = Read from MCU burnt in serial number.
Side Type: Not used on this module

Side Pass: Not used on this module

Module Con: Module Control Register simple 0 to 1 used to enable.Set up as follows:

Function

Channel 1 Enable GPIO XX [ X]0]0]0[x|1
Channel 2 Enable GPIO XX [ X]0 ] x |0 [T]x
Channel 1 Enable Analog Input X | X | X|[0|[x]1T]0]0
Channel 1 Enable Analog Input X | X [X|]0]1T]|x]|0|O
Enable RX Interface Mode X | X | X|{1]0[(0]0]|O

If channel 1 is used in Analog input mode, channel 2 cannot use a 2 pole Input Jack.
When in RX Interface Mode the Core unit can communicate directly with the receiver.

Inter Trig: Interrupt Trigger Type Register simple 0 to 1 used to enable.Set up as follows:

Function

Default Core Poles Data from Module 0J]oO0O|0O]JOfO]JOf0O]O
Module Sends Pulse on New Info 0 lJ]0[O0O]JOfO]OfO]1
Module Sends Pulse Every 10mS oOo|lOo|JOofOfO]jO]|T1T]O
Reserved for Future Use 0O l0([O0]JOfO]O{fT]1

CH1 & CH2 Data: Channel Data Register holds upto 3 bytes of data when in Analog mode.







Input Jacks

The Wired Adaptive Interface accepts control input through two 3.5mm audio jacks. In the
marketplace, there are many types of 3.5mm jacks. This section is intended to help clarify for
the user the types of headphones jacks available and what is recommended for operation with
the Wired Adaptive Interface.

Note the following terminology is used with connectors of this style:

e The tip of the connector is labelled T; this stands for Tip.
e The nextring (if it exists) is labelled R1; this stands for Ring.
e The next ring (if it exists) is labelled R2; this also stands for Ring.

e The lastring is labelled S; this stands for Sleeve.

The following styles of 3.5mm headphone plugs are supported by the Wired Adaptive Interface:

Configuration Function
Mono Headphone Jack T: Audio Signal
I:l S:Ground Return
Stereo Headphone Jack T: Left Audio Channel

R: Right Audio Channel
S: Ground Return

Stereo Headphone Jack with T: Left Audio Channel
Microphone (CTIA Standard) R1: Right Audio Channel
R2: Ground Return

S: Microphone

Table 1: 3.5mm Headphone Jack Styles




Digital Input jacks

The digital input jacks are meant to allow buttons to be plugged in that perform the function of
the digital buttons used on a typical controller. The Core Unit and responsible for locating an

end function to a button press.

Input Connector:

The input Connector pinout is shown below:

J2

svarl:

A
SJ-435105 MATING PLUG

Figure 1: Input Jack Pinout

When the appropriate channel used to set to GPIO Input Mode the Wired Adaptive Interface will

configure the input to the following:

Direction Function Electrical Connection
Left (2) Input Button State 3.3V Pull-Up via 10K
Right (3) Input* Button State 3.3V Pull-Up via 10K
GND (4) N/A Ground 0V No Limit
MIC (1) High-Z N/A N/A
DET (5) N/A Ground N/A

*Right (3) Input can be used as a second input if setup.

Table 2: Input Connector For GPIO Input




Button Devices:

The digital jacks are intended to be used with passive, normally open, momentary switches.
Here is an example of the wiring of switches that are to be used with these inputs.

Note: The use of an EMI Ferrite bead on the cable near the device is recommended to minimize

conducted noise into the circuit.

| —: Cable

| ,'\"' |

I ] 3.5mm Jack
Switch/Button

Figure 2: Digital Input Passive Switch

Electrical Requirements Range

Switch Resistance (Closed) <100

Switch Resistance (Open) >10kH

Max Input Voltage <3.3V

Input HIGH Signal Level >1.8V Button is Unpressed
Input LOW Signal Level <0.8V Button is Pressed
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Analog Input Jacks

The analog input jacks are meant to allow analog devices to be plugged in that perform the
functions of the thumbsticks and triggers. These jacks are also compatible with digital button

devices.
There are two types of analog input jacks:

e Triggers: Two jacks (labelled LT and RT) are intended for devices with only a single
channel of analog data, such as triggers, throttles, or bite-switches. (Digital button
devices will function just like single channel analog devices.

e Thumbsticks: Two jacks are intended for potentiometer-based devices with two

channels of analog data, such as the X and Y axes of a thumbstick or joystick.

Input Connector:

The input Connector pinout is shown below:

J2

Qﬁ ]‘??599?!

! 14
SJ-435105 MATING PLUG

Figure 1: Input Jack Pinout
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When the appropriate channel used to set to GPIO Input Mode the Wired Adaptive Interface

will configure the input to the following:

Direction Function Electrical Connection

Left (2) Input Button State / Trigger OV Pull-Down via 100K
Position / ANA Signal_1

Right (3) Input Button State / Trigger 0V Pull-Down via 100K
Position / ANA Signal_2

GND (4) N/A Ground 0V Limited by 1k

MIC (1) Power Output N/A 1.8V Limited Current

DET (5) N/A Ground N/A

Table 3: Input Connector For Analog Input
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Trigger Devices:

Trigger devices are intended to be used with a single potentiometer to represent position along

one axis. Here is an example of the wiring of triggers that are to be used with these inputs.

Note: The use of an EMI Ferrite bead on the cable near the device is recommended to minimize

conducted noise into the circuit.

e

Figure 3: Trigger Style Passive Device

Alternatively, the trigger inputs could be driven by active circuitry. Input requirements for active

drivers are the same as for passive potentiometer-based devices.

Electrical Requirements Range Notes

Potentiometer Resistance 10+3kH

Max Input Voltage <1.8V

Input Resistance to Ground TkH Min Voltage 0.15V

Input Resistance to VDD TkH Min Voltage 1.65V

Max lout w/ 0 Ohms to GND <1.8mA

Max lin w/ Vin@1.8V <1.8mA

Minimum Voltage Threshold <650mV This can be dynamically
(Fully Unactuated) changed if required
Maximum Voltage Threshold >650mV This can be dynamically
(Fully Actuated) changed if required

Table 4: Trigger Electrical Requirements
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Joystick Devices:

The thumbstick jacks are intended to be used with two three-terminal potentiometers. Each
potentiometer represents one axis of movement in the thumbstick. Here is an example of the

wiring of triggers that are to be used with these inputs.

Note: The use of an EMI Ferrite bead on the cable near the device is recommended to minimize

Cable i | 3.5mm Jack

Figure 4: Passive Joystick Device

conducted noise into the circuit.

10KChm
10KOhm

Alternatively, the thumbstick inputs could be driven by active circuitry. Input requirements for

active drivers are the same as for passive potentiometer-based devices.

Electrical Requirements Range Notes

Potentiometer Resistance 10+£3kH

Max Input Voltage <1.8V

Input Resistance to Ground TkH Min Voltage 0.15V

Input Resistance to VDD TkH Min Voltage 1.65V

Max lout w/ 0 Ohms to GND <1.8mA

Max lin w/ Vin@1.8V <1.8mA

Minimum Voltage Threshold <650mV This can be dynamically

(Axis Min) changed if required

Maximum Voltage Threshold =650mV This can be dynamically

(Axis Max) changed if required

Centre Voltage Offset -130/0/130 mV This can be dynamically
changed if required

Table 5: Joystick Electrical Requirements
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RX-Modulus Interface Mode

The RX-Modules Interface Mode is meant to allow for RX Modules to be extended away from the

core of the unit. Allowing for smaller custom interfaces to be made to better suit the user.

Input Connector:

The input Connector pinout is shown below:

SJ-435105

MATING PLUG

Figure 1: Input Jack Pinout

Requires the Use of Both Channel 1 & 2 Input Jacks

When the appropriate channel used to set to RX-Modules Interface Mode the Wired Adaptive

Interface will configure the input to the following:

Direction Function Electrical Connection

Left (2) Output SCL_DP(CH1) Extended 12C
SDA_DP(CH2)

Right (3) Output SCL_DN (CH1) Extended 12C
SDA_DP(CH2)

GND (4) N/A Ground 0V Not Limited

MIC (1) Power Output N/A 5V

DET (5) N/A Ground N/A

Table 5: Input Connector For Analog Input
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Interface Mode:
RX Modules to be extended away from the core of the unit. This mode requires both channels to

be used with the use of 4 pole style audio connectors.

Note: The use of an EMI Ferrite bead on the cable near the device is recommended to minimize

conducted noise into the circuit.

CORE_P5V CORE_P3V3
5V to3V3
CORE_PSV [ORE_PSV
n w DIF12C
1 R17 1
VDDA CORE_P3V3
(?@5 g ? : 390R d VOD(B) I‘(ORE_PSV
e Tl | mwe s
| A S R18
. — B 100R
MATING PLUG SLE50E 5 4 GND CORE_SCL
Lot Sl TORE_SDA
R21
= 390R
R22 3 OIF_EN
1 [‘]39on iy
2 | 1 psap RZ3
N 2 10Kk
| T R2t
VA 100R
= j
SJ)-£35105 DacH GND
RZ26 PLAS81S
390R
(ORE_P3V3 CORE_PSV
GND
25 24
GNO 1uF 1uF

GNO

Figure 5: Example RX Module Receiver Circuit

Electrical Requirements

Max Input Voltage <5V
Max lout w/ 0 Ohms to GND <100mA
Max Cable Length <10M

Table 5: Interface Mode Electrical Requirements
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Compatible Devices

Full compatibility with all Microsoft Adaptive interfaces and any open source device sold to

work with that system or is designed to this specification.




