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[bookmark: _Toc6953547]Parts

1 x Arduino Mega 2560
3 x MyoMuscle EMG Sensors
1 x HC-05 Bluetooth Chip
2 x Adafruit 9-DOF BNO-055
1 x 3.7 V, 3000 mAh, LiIon Battery
1 x 3.7 V, LiIon Battery Housing
1 x SPDT Switch
1 x KA2284 Analog Signal Monitor
1 x Pololu 3.7-5 V 3-pin Regulator
1 x SB Components Arduino Mega Case Enclosure New Computer Box with Switch
14 x M2.5 x 14 mm screws
14 x M2.5 plastic nuts
6 x M2.5 x 6mm spacers
2 x IMU straps
1 x Arduino housing strap
1 x Power housing strap

3D Prints
2 x IMU Backing v3.1
[bookmark: _GoBack]2 x IMU Cover v3.1
3 x Myomuscle Housing v2.2
1 x Battery Board v1.1
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Before proceeding with any manufacturing or assembly action, review this whole document. If any questions arise while reading this document, check through the P19043 Edge page. For further help consult the current project guide or project customer. 
[bookmark: _Toc6953549]Wiring Diagram
The critical connections for this device are detailed in Figure 1. 
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Figure 1
[bookmark: _Toc6953550]Power Subsystem
The power subsystem is shown below in Figure 1. The battery positive connects in parallel to the input pin of both the Pololu Regulator and the KA2284 Analog Signal Monitor. The battery negative is used as reference for this device and is therefore connected in parallel to the GND pins of each the KA2284, Pololu Regulator, and Arduino Mega. 
The regulator then outputs to a SPDT switch to power off the device when desired. One side of the switch should then be connected to the ‘Vin’ pin of the Arduino Mega as is displayed in Figure 1. 
The analog signal monitor requires a reference, so ‘Vcc’ should be connected to the regulated 5 volts from the ‘5V’ port of the Arduino.
[bookmark: _Toc6953551]MyoMuscle DAQ Subsystem
The MyoMuscle subsystem was then connected with each of the ‘+’ pins to a ‘5V’ power pin from the Arduino Mega as is displayed in Figure 1. We also used an external splitter for simplified connections. We determined that the Digital I/O pins supplied insufficient current.
The same logic was used on the ‘-‘ pins with ‘GND’ pins.
The analog signal pins were then connected to A1-A3 as we required three MyoMuscle sensors.
[bookmark: _Toc6953552]IMU DAQ Subsystem
The IMU subsystem was then connected with each of the ‘Vcc’ pins to a ‘5V’ power pin from the Arduino Mega as is displayed in Figure 1 in addition, one IMU was addressed high using a ‘5V’ connection this was again done using a splitter on the ‘5V’ signal from the Arduino. The ‘GND’ pins were connected to one another, and the same signal was used to address the other IMU. These were split similarly. 
Finally, both the ‘SDA’ and ‘SCL’ pins of the IMU were connected in parallel to their corresponding pins on the Arduino. This can be seen in Figure 1. 
[bookmark: _Toc6953553]Bluetooth Subsystem
The HC-05 ‘TX’ pin was connected to the ‘RX1’ pin of the Arduino Mega. The ‘RX’ pin was then connected to the Mega’s ‘TX1’ pin. The ‘Vcc’ pin connects in parallel to the ‘5V’ pin (Again, we used a splitter for this). The same logic was used for ‘GND’ to ‘GND’ (Again, a splitter)
[bookmark: _Toc6953554]Housings 
[bookmark: _Toc6953555]Power System Housing
The power system utilizes a 3D printed plate with pre-set indents for each loose component in the power system (Battery Housing, Pololu Regulator, Switch, and KA2284). These components are to be hot glued directly into position on their housing. 
[bookmark: _Toc6953556]IMU Housing
The IMU Housings fit entirely around the IMU and consist of a 3D printed bottom plate, 4 M2.5 x14mm screws, a 3D printed cover plate, and 4 M2.5 plastic nuts. The screws are seated in the counterbores of the bottom plate, which holds the IMU in place. The IMU is the slid onto the plate and clamped down by the cover plate. The nuts then secure the cover plate down to restrict movement.  
[bookmark: _Toc6953557]MyoMuscle Housing
The MyoMuscle Housings consist of 2 M2.5 x14mm screws, 2 M2.5 x 6mm spacers, a 3D printed cover plate, and 2 M2.5 plastic nuts. The screws are seated under the MyoMuscle sensor. The spacers are then placed over the screws and the cover is placed on top of them. The nuts then secure the cover plate down to restrict movement. The housing allows for local power toggle and perpendicular signal connections. 
[bookmark: _Toc6953558]Arduino Housing
The Arduino Housing is a prefabricated part, but modifications are needed for plug in as well as for fixing the housing to a strap. Four holes were drilled  in the preset standing pegs to allow sewing the housing to a strap as well as taking approximately a centimeter off on the internal stock of each pin array hole. 

[bookmark: _Toc6953559]Straps
Each strap was sourced from a preexisting adjustable Velcro strap. These were reduced in length to fit the upper arm of smaller individuals. Each housing contains sewing holes that are to be used to affix the housing to its corresponding strap. 
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