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ServoShock Robotics Controller 

 
 

The ServoShock module is a RC Servo/PWM and digital output controller that interfaces with a Sony 

DualShock3 controller via USB or Bluetooth. 

Features: 

¶ 10 RC Servo/PWM outputs: These outputs can either output a pulse train for RC servos or a PWM 

signal that can be used to control DC motors.  The analog inputs are read from analog sticks, 

triggers, X/Y/Z –axis accelerometers, and the Z-axis gyro. 

¶ 17 digital outputs: Controller buttons and triggers control digital I/O pins.  Five different modes are 

available for each button: pushbutton, toggle, single-shot, autofire, and toggle autofire. 

¶ Differential/Mecanum Wheel Signal Mixer: The joystick signal output signals can be mixed for 

controller differential drive or mecanum wheel platforms. 

¶ Bluetooth/USB interface: The DualShock controller can be connected via USB or Bluetooth with a 

range of up to 10-20m, depending on the environment. 

¶ Control of DualShock LEDs and rumble motors: The indicator LEDs and rumble motors in the 

DualShock controller can be set using digital input pins or the SPI bus interface.   

¶ Output adjustment/configuration: Both servo/PWM and digital I/O outputs have several 

adjustment and configuration parameters that can be set in-field using only the controller.  

¶ SPI bus data and control interface: A SPI bus interface is provided to enable the user to read data 

packets from the DualShock controller and write data to the controller to override the outputs or set 

the DualShock’s LEDs and rumble motors.  All four SPI bus modes can be used up to 1MHz clock rate. 

¶ UART bootloader: An 115200bps UART interface is provided for debugging and loading new 

firmware. 

¶ DIP-40 footprint: The module fits in a DIP-40 socket and is breadboard compatible. 

¶ Demo Board/Arduino Shield: The demo board can be used as a stand-alone controller or an 

Arduino shield. 
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Warning: 
This product is still under development and its performance cannot be guaranteed.  Do not use this 

product in critical systems or any application that might be dangerous should the controller behave 

unpredictably. 
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1.0 SERVOSHOCK DEVICE PINOUTS 

 

ServoShock Module. 

 

Device Pinouts 

PCB Pin 
Number 

Channel Function Pin Type 

1 Left stick X-axis Digital Output 

2 Left stick Y-axis Digital Output 

3 Right stick X-axis Digital Output 

4 Right stick Y-axis Digital Output 

5 Left trigger analog position Digital Output 

6 Right trigger analog position Digital Output 

7 X-axis accelerometer Digital Output 

8 Y-axis accelerometer Digital Output 

9 Z-axis accelerometer Digital Output 

10 Z-gyro Digital Output 

11 Slow rumble strength Analog Input 

12 Fast rumble strength Analog Input 

13 LED select pin #0 Digital Input 

14 LED select pin #1 Digital Input 

15 UART-Tx UART Output 

16 UART-Rx UART Input 

17 3.3 V Power 

18 GND Ground 

19 5 V Power 

20 Select Digital Output 

21 SCK SPI Clock Input 

22 MOSI SPI Data Input 
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23 MISO SPI Data Output 

24 /SS Slave Select Input 

25 Left stick button Digital Output 

26 Right stick button Digital Output 

27 Start Digital Output 

28 D-pad up Digital Output 

29 D-pad right Digital Output 

30 D-pad down Digital Output 

31 D-pad left Digital Output 

32 Left trigger on/off Digital Output 

33 Right trigger on/off Digital Output 

34 Left bumper Digital Output 

35 Right bumper Digital Output 

36 Triangle Digital Output 

37 Circle Digital Output 

38 Cross Digital Output 

39 Square Digital Output 

40 PS button Digital Output 

   

ICSP 1 Reset Digital Input 

ICSP 2 3.3V Power 

ICSP 3 GND Ground 

ICSP 4 PGD Programmer Data 

ICSP 5 PGC Programmer Clock 

ICSP 6 NC Not Connected 

2.0 SPECIFICATIONS 
Maximum Input Pin Voltage:  

Pins 10-13 (Rumble and LED): 3.3 V 

Pins 15, 21-24 (UART Rx, SPI BUS and Slave Select): 5.5 V 

 

Power Input Voltage:  

5 V: 4.75 V - 5.25 V 

3.3 V: 3.1 V - 3.5 V 

 

Base Current Consumption (no loads on outputs): 

3.3V: 28mA 

5V: 75mA  

 

Controller input poll rate: 100 Hz 

Controller LEDs and rumble update rate: 10 Hz 
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Maximum source/sink current for any I/O pin: 25 mA 

Maximum combined source/sink current for all I/O pins: 200 mA 

UART Baud Rate: 115200 bps 

Maximum SPI Bus Clock Frequency: 1 MHz 

 

2.1 ServoShock Dimensions 

*The Bluetooth dongle protrudes 0.5” from the end of the board. 

3.0 OPERATION 

3.1 Pairing the Controller for Bluetooth 
To pair the controller, perform the following steps: 

1. Insert the Bluetooth dongle into the ServoShock's USB port.   

2. Power on the ServoShock for at least 3 seconds, and then remove the Bluetooth dongle. 

3. Plug in the DualShock 3 controller.  If the controller is successfully recognized, the 

outputs can be controlled over the USB link.   

4. Remove the DualShock3's USB cable, and replace the Bluetooth dongle. 

3.2 Connecting the Controller 
To connect the controller via wired USB, simply plug the controller into the USB port. 

To connect the controller via Bluetooth, press the PS button on the DualShock 3.  The controller 

may automatically attempt to connect after being disconnected from the wired USB port. 

3.3 Disconnecting the Controller 
To disconnect the controller, either 

¶ hold down the PS button for 10 seconds 

¶ hold down Start+Select for 3 seconds 
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When disconnected, the ServoShock outputs will revert to a neutral state (as if the user had 

let go of the controller).  Toggled outputs will remain toggled. 

 

3.4 Checking the Controller Battery Level 
To check the controller battery level, press the PS button (don't hold it down for more than 10 

seconds, or the controller will disconnect).  The battery level will be temporarily displayed on 

the controller LEDs.  1 to 4 LEDs will be illuminated; with 4 LEDs being the highest state of 

charge and 1 LED being the lowest state of charge. 

 

3.5 SPI Bus Operation 
The SPI bus can be used to read the DualShock controller state and to write LED and rumble 

settings.  The maximum SPI bus clock frequency is 1 MHz. 

3.5.1 SPI Bus Modes 

The SPI bus can be used in 4 different modes (see http://arduino.cc/en/Reference/SPI).  To 

change modes, see Section 5.1.5 Cycle SPI Bus Modes. 

3.5.2 Slave Select  

The slave select pin must be brought low to begin a transfer, and pulled high after the transfer is 

complete.  When the slave select pin is pulled high, the buffer is cleared and the ServoShock 

module will begin a new packet on the next transmission.  

http://arduino.cc/en/Reference/SPI
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3.5.3 Output Packet (to SPI Master) 

Table 3-1. Output Packet Structure (Low bits are least significant) 

Byte# : Bit# Description 

0-7 Old buffer data.  Discard these bytes. 

8 0x01 if controller is connected, 0xFF if disconnected. Unspecified if controller 
is in the middle of connecting or disconnecting. 

9 Unused 

10:0 Select button 

10:1 Left stick button 

10:2 Right stick button 

10:3 Start button 

10:4 D-pad up 

10:5 D-pad right 

10:6 D-pad down 

10:7 D-pad left 

11:0 Left trigger on/off 

11:1 Right trigger on/off 

11:2 Left bumper 

11:3 Right bumper 

11:4 Triangle 

11:5 Circle 

11:6 Cross 

11:7 Square 

12:0 PS button 

12:1-7 Unused 

13 Unused 

14 Left stick X-axis 

15 Left stick Y-axis 

16 Right stick X-axis 

17 Right stick Y-axis 

18-21 Unused 

22 D-pad up pressure 

23 D-pad right pressure 

24 D-pad down pressure 

25 D-pad left pressure 

26 Left trigger analog position 

27 Right trigger analog position 

28 Left bumper pressure 

29 Right bumper pressure 

30 Triangle pressure 

31 Circle pressure 

32 Cross pressure 
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33 Square pressure 

34-36 Unused 

37 USB cable: 0x02 if plugged, 0x03 if unplugged 

38 Battery level: 0x01-0x05 (0x01 if battery is dead, 0x05 if fully charged) 

39 Rumble status: 
0x10 = USB connected, rumble active. 
0x12 = USB connected, rumble inactive 
0x14 = Bluetooth connected, rumble active 
0x16 = Bluetooth connected, rumble inactive 

40-48 Unused 

49 X-axis accelerometer high byte 

50 X-axis accelerometer low byte 

51 Y-axis accelerometer high byte 

52 Y-axis accelerometer low byte 

53 Z-axis accelerometer high byte 

54 Z-axis accelerometer low byte 

55 Z-axis gyro high byte 

56 Z-axis gyro low byte 

57 Controller State: Slow rumble level (0-255) 

58 Controller State: Fast rumble level (0-5) 

59:0 Controller State: LED 1 

59:1 Controller State: LED 2 

59:2 Controller State: LED 3 

59:3 Controller State: LED 4 

59:4-7 Unused 

 

3.5.4 Input Packet (From SPI Master) 

Table 3-2. Input Packet Structure (Low bits are least significant) 

Byte# : Bit# Description 

0:0 0 = Set controller LED values with LED1 and LED0 digital inputs 
1 = Set controller LED values with Byte 1 of SPI output packet 

0:1 0 = Set controller high-speed rumble value with Rumble-H  analog input 
1 = Set controller high-speed rumble value with Byte 2 of SPI output packet 

0:2 0 = Set controller low-speed rumble value with Rumble-L  analog input 
1 = Set controller low-speed rumble value with Byte 3 of SPI output packet 

0:3-7 Unused 

1:0 0 = Controller LED 1 is off 
1 = Controller LED 1 is on 

1:1 0 = Controller LED 2 is off 
1 = Controller LED 2 is on 

1:2 0 = Controller LED 3 is off 
1 = Controller LED 3 is on 
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1:3 0 = Controller LED 4 is off 
1 = Controller LED 4 is on 

1:4-7 Unused 

2 Slow rumble strength, 0x00 - 0xFF.   

3 Fast rumble strength, 0x00 - 0xFF. 

4:0 Enable override Select 

4:1 Enable override Left Stick button 

4:2 Enable override Right Stick button 

4:3 Enable override Start 

4:4 Enable override D-Pad Up 

4:5 Enable override D-Pad Right 

4:6 Enable override D-Pad Down 

4:7 Enable override D-Pad Left 

5:0 Enable override Left Trigger button 

5:1 Enable override Right Trigger button 

5:2 Enable override Left Bumper 

5:3 Enable override Right Bumper 

5:4 Enable override Triangle 

5:5 Enable override Circle 

5:6 Enable override Cross 

5:7 Enable override Square 

6:0 Enable override PS Button 

6:1 Enable override Left Stick X-Axis 

6:2 Enable override Left Stick Y-Axis 

6:3 Enable override Right Stick X-Axis 

6:4 Enable override Right Stick Y-Axis 

6:5 Enable override Left Trigger Analog 

6:6 Enable override Right Trigger Analog 

6:7 Enable override X-Axis Accelerometer 

7:0 Enable override Y-Axis Accelerometer 

7:1 Enable override Z-Axis Accelerometer 

7:2 Enable override Z-Axis Gyroscope 

7:3-7 Unused 

8:0 Select override value 

8:1 Left Stick Button override value 

8:2 Right Stick Button override value 

8:3 Start override value 

8:4 D-Pad Up override value 

8:5 D-Pad Right override value 

8:6 D-Pad Down override value 

8:7 D-Pad Left override value 

9:0 Left Trigger Button override value 

9:1 Right Trigger Button override value 
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9:2 Left Bumper override value 

9:3 Right Bumper override value 

9:4 Triangle override value 

9:5 Circle override value 

9:6 Cross override value 

9:7 Square override value 

10:0 PS Button override value 

10:1-7 Unused 

11 Left Stick X-Axis override value 

12 Left Stick Y-Axis override value 

13 Right Stick X-Axis override value 

14 Right Stick Y-Axis override value 

15 Left Trigger Analog override value 

16 Right Trigger Analog override value 

17 X-Axis accelerometer override value (upper 2 bits) 

18 X-Axis accelerometer override value (lower 8 bits) 

19 Y-Axis accelerometer override value (upper 2 bits) 

20 Y-Axis accelerometer override value (lower 8 bits) 

21 Z-Axis accelerometer override value (upper 2 bits) 

22 Z-Axis accelerometer override value (lower 8 bits) 

23 Z-Axis gyro override value (upper 2 bits) 

24 Z-Axis gyro override value (lower 8 bits) 

4.0 USING THE SERIAL READOUT 
Using the serial port will make it much easier to configure the controller.  To use the serial 

readout with the ServoShock shield board, plug the shield board into a USB port on your 

computer via the mini-USB port next to the power switch.  If the driver for the FTDI USB-to-

Serial chip are not automatically installed, they can be downloaded at the FTDI or ServoShock 

website.  If the shield board is not used, then you must provide your own RS-232/UART solution 

and interface with pins 15 and 16 of the module. 

4.1 Using Tera Term 
To open the serial port on a computer, download and install Tera Term 

(http://ttssh2.sourceforge.jp/). Start Tera Term, and go to Setup->Serial Port. 

http://ttssh2.sourceforge.jp/
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Then, select the serial port that corresponds with the ServoShock.  (If you don’t know which port 

is the correct port, you may have to try each of them until you find the right one.)  Use these 

settings:  

 

Hit OK to open the port. 

If you’ve selected the correct port and set it up correctly, unplugging and re-plugging the USB 

dongle should results in a readout like the following: 
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Now, connect the controller and follow the directions in Section 5.0 Configuration Settings to 

configure the controller.  During configuration, changes in the settings will be displayed in the 

terminal as seen below: 

 

 

5.0 CONFIGURATION SETTINGS 
To change the configuration of the ServoShock, the user must enter configuration mode by 

pressing and holding down the PS + Select buttons for 3 seconds.  While in this mode, the user 

can cycle through each of the outputs channels with Left Bumper or Right Bumper in order to 

adjust the settings for that particular output.  To save and exit the configuration mode, press 

and hold the Start button for 3 seconds.  To discard the settings, power cycle the ServoShock 

module. 

 

During configuration, the changed values can be read out from the UART.  The four LEDs on the 

face of the controller will also change to indicate the current channel. 
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Table 5-1: Channel Mapping 

Channel 
Number 

PCB Pin 
Number 

Channel Function Controller LED 
pattern, dark 

means LED off 
 (4 3 2 1) 

0 1 Left stick X-axis ÂÂÂÂ 

1 2 Left stick Y-axis ÂÂÂÅ 

2 3 Right stick X-axis ÂÂÅÂ 

3 4 Right stick Y-axis ÂÂÅÅ 

4 5 Left trigger analog position ÂÅÂÂ 

5 6 Right trigger analog position ÂÅÂÅ 

6 7 X-axis accelerometer ÂÅÅÂ 

7 8 Y-axis accelerometer ÂÅÅÅ 

8 9 Z-axis accelerometer ÅÂÂÂ 

9 10 Z-gyro ÅÂÂÅ 

10 20 Select ÅÂÅÂ 

11 25 Left stick button ÅÂÅÅ 

12 26 Right stick button ÅÅÂÂ 

13 27 Start ÅÅÂÅ 

14 28 D-pad up ÅÅÅÂ 

15 29 D-pad right ÅÅÅÅ 

16 30 D-pad down ÂÂÂÂ 

17 31 D-pad left ÂÂÂÅ 

18 32 Left trigger on/off ÂÂÅÂ 

19 33 Right trigger on/off ÂÂÅÅ 

20 34 Left bumper ÂÅÂÂ 

21 35 Right bumper ÂÅÂÅ 

22 36 Triangle ÂÅÅÂ 

23 37 Circle ÂÅÅÅ 

24 38 Cross ÅÂÂÂ 

25 39 Square ÅÂÂÅ 

26 40 PS button ÅÂÅÂ 

 

 

5.1 General Commands 

5.1.1 Enter configuration mode 

Hold Select + PS Button (3 seconds) 

Hold down Select+PS for 3 seconds, release when the controller rumbles. 

This command will put the ServoShock in configuration mode. 
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5.1.2 Save and Exit 

Hold Start (1 second) 

Hold down Start for 1 second, release when the controller rumbles. 

This command will commit the settings to non-volatile memory and exit the configuration 

mode. 

 

  

5.1.3 Load defaults 

Hold Select (1 second / 3 seconds) 

Press and hold Select for 1 second to load the default settings for the current channel, and 

release when the controller rumbles.   

To load defaults for all channels at once, hold down Select for 3 seconds, and release when the 

controller rumbles twice (first a short rumble followed by a long rumble). 

This command will load the default settings, but does not save them until the “save and exit“ 

command (5.1.2) is executed. 

 

5.1.4 Next/Previous Output Channels 

Right Bumper/Left Bumper 

Use Right Bumper and Left Bumper buttons to cycle forward and back through the output 

channels in configuration mode. 

 

5.1.5 Cycle SPI Bus Modes 

R-Stick + Triangle 

Hold R-Stick and press Triangle to cycle through the SPI bus modes.  Four modes are available: 

¶ Mode 0:  Polarity = 0, Phase = 0 (default) 

¶ Mode 1: Polarity = 0, Phase = 1 

¶ Mode 2: Polarity = 1, Phase = 0 

¶ Mode 3: Polarity = 1, Phase = 1 

5.1.6 Enable/Disable Idle Disconnect 

R-Stick + Cross 

¶ Default: Enabled 

 

Hold R-Stick and press Cross to enable or disable the 10-mintue idle auto-disconnect power 

saving feature. 
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5.1.7 Disconnect Behavior for Toggled Outputs 

R-Stick + PS Button 

¶ Default: Preserve Output States 

 

This setting determines if the toggled outputs are preserved or reset when the controller is 

disconnected. 

Hold R-Stick and press the PS Button to cycle between the modes. 

 

 

5.2 Servo/PWM Adjustments 
The following commands in this section are valid when configuring channels 0 through 9 

(servo channels). 

The servo outputs can also be reconfigured as PWM outputs.  The following descriptions of the 

adjustment commands assume the user is using the servo mode; the commands are valid in 

PWM mode as well, but in a typical application, the PWM signal would be used to control the 

velocity of the motor instead of the position of the servo. 

5.2.1 Servo/PWM Mode 

L-Stick + Left Bumper 

¶ Default:  Servo Mode 

 

Hold L-Stick and press Left Bumper to toggle between RC servo mode (outputs a RC servo pulse 

train signal) and PWM mode (outputs a PWM signal for motor control).  When switching to 

PWM mode, the range of motion and sensitivity will need to be increased from the default 

values to get the full output range (See8.1.1). 

 

5.2.2 Absolute/Incremental Position Mode 

R-Stick + Right Bumper 

¶ Default:  Absolute Mode 

 

Hold R-Stick and press Right Bumper to toggle between absolute and incremental position 

modes. 

 

Servo Mode: In absolute mode, the analog input changes the position of the servo.  In 

incremental mode, the analog input controls the velocity of the servo. 

PWM Mode: In absolute mode, the analog input value determines the duty cycle.  In 

incremental mode, the input value determines how fast the duty cycle is changing. 
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5.2.3 Invert Direction 

R-Stick + Left Bumper 

Hold R-Stick and press Left Bumper button to invert the movement direction of the motor or 

servo. 

 

Servo Mode: Change the direction the servo moves in. 

PWM Mode: Switch between increasing and decreasing the duty cycle. 

 

5.2.4 Adjust sensitivity 

Triangle/Cross 

Press the Triangle/Cross button to increase/decrease analog input sensitivity. 

¶ Default:  10 

¶ Min:  1 

¶ Max:  200 

 

5.2.5 Adjust Center Deadband 

Square/Circle 

¶ Default: 0 

¶ Min: 0 

¶ Max: 125 

 

Press the Circle /Square button to increase/decrease the center “null” region for the analog 

inputs, such as the joysticks and accelerometers.  By default, the deadband is set to 0.  

Increasing the deadband may require the user to increase the sensitivity of the input to be able 

to achieve the servo’s full range of motion, since the deadband reduces the available input value 

range. 
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5.2.6 Range of Motion 

D-Pad Up/Down 

¶ Default: 125 

¶ Min: 0 

¶ Max: 250 

 

Press the D-Pad Up/ D-Pad Down button to increase/decrease the range of motion (or duty 

cycle range for PWM outputs).  The sensitivity may need to be increased in order to achieve the 

full range of motion. 
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5.2.7 Range of Motion Offset Trim 

D-Pad Left/Right 

¶ Default: 0 

¶ Min: -200 

¶ Max: 200 

 

Servo Mode: Press the D-Pad Left/Right button to shift the servo’s position offset, along with 

the range of motion’s limits, left and right.  Use the “Trim” option to adjust the servo’s position 

without shifting the range of motion. 

PWM Mode: In PWM mode, this setting adds an offset the PWM duty cycle.  The offset is also 

applied to the range of motion. 

  

5.2.8 Center Offset Trim 

R-Stick + D-Pad Left/D-Pad Right 

¶ Default: 0 

¶ Min: -200 

¶ Max: 200 

 

Servo Mode: Hold R-Stick and press D-Pad Left or D-Pad Right in order to adjust the servo’s 

position offset without changing the range of motion’s limits.  Using this feature will result in an 

asymmetric range of motion from the servo. 

PWM Mode: In PWM mode, this setting adds an offset to the PWM duty cycle.  This offset is not 

applied to the range of motion.  Using this feature will result in an asymmetric range from the 

PWM output. 
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5.2.9 Home Position Calibration 

PS Button / Hold PS Button (1 second) 

The neutral position of the controller analog inputs can be calibrated by pressing the PS Button.  

Holding the PS Button for over 1 second will set the home position all sticks, triggers, 

accelerometers, and gyro. 

5.2.10 Servo Period 

L-Stick + D-Pad Up/D-Pad Down 

¶ Default: 20 ms 

¶ Min: 10 ms 

¶ Max: 20 ms 

 

Hold L-Stick and press D-Pad Up/ D-Pad Down to change the servo pulse train period.  

Decreasing the signal period can increase the torque of analog servos at the expense of power 

consumption.  This only affects the servo mode. 

5.2.11 PWM Frequency 

R-Stick + D-Pad Up/D-Pad Down 

¶ Default: 10 kHz 

¶ Min: 1 kHz 

¶ Max: 20 kHz 

¶ Increments: 1 kHz 

 

Hold R-Stick and press D-Pad Up/ D-Pad Down to change the PWM frequency.   This only affects 

the PWM mode. 

5.2.12 Servo Hold Position/Home Position Enable 

L-Stick+Circle 
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Hold L-Stick and press Circle to cycle through the modes: 

¶ OFF (default) 

¶ Bind to L-Stick Button 

¶ Bind to R-Stick Button 

 

Hold L-Stick and press Circle to enable the hold position/home position function for a servo 

channel.  When this is enabled and the channel is in absolute position mode (see 5.2.2), tapping 

the joystick button it is tied to will freeze the value of that input channel until it is pressed again.  

When the channel is in incremental position mode, pressing the joystick button will return the 

servo to its home position.  To set a new home position, hold the PS Button and press the R-

Stick/L-Stick Button .  This will set new home positions for all channels bound to the particular 

joystick button. 

5.2.13 Trigger Link 

L-Stick+Cross (valid when configuring a trigger channel) 

¶ Default: OFF 

Hold L-Stick and press Cross to enable the trigger link mode.  In this mode, the control input to 

the two servos/motors tied to the trigger is a function of the difference between the trigger 

positions.  This allows you to have the servo or motor move in the opposite direction when the 

opposite trigger is pulled. 

 

5.2.14 Joystick Differential Drive Mixer 

L-Stick+Cross (valid when configuring a joystick channel) 

¶ Default: OFF 

Hold the L-Stick and press Cross to enable the differential drive mixer for the joystick that you 

are currently configuring.  The differential drive mixer changes the outputs of the x- and y-axis 

channels of the joystick to a differential drive control.  Each axis channel can still be individually 

adjusted for sensitivity, range, direction, etc.   

Channel 0/Channel 2: Left Wheel 

Channel 1/Channel 3: Right Wheel 

Wheel spin directions may need to be inverted, depending on your setup. 

The Mecanum drive mixer, when enabled, will override the differential drive mixer. 

 

5.2.15 Joystick Mecanum Drive Mixer 

L-Stick+Square 
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The Mecanum Drive Mixer will mix channels 0-3 (the four joystick channels) to control four 

Mecanum wheels.  This option, when enabled, will override the differential steering option.  The 

controls and channel assignments are: 

 

 Left stick x-axis: Translate sideways  

 Left stick y-axis: Translate forwards/backwards 

 Right stick x-axis: rotate left/right 

 Right stick y-axis: unused, but can be remapped to a different output channel. 

 

 Channel 0: left front wheel 

 Channel 1: left rear wheel 

 Channel 2: right front wheel 

 Channel 3: right rear wheel 

Wheel spin directions may need to be inverted, depending on your setup.   

 

Press L-Stick + Square to cycle through the available modes: 

¶ Mecanum Off (Default) 

¶ Mecanum On, R-stick y-axis unused. 

¶ Mecanum On, remap R-Stick y-axis to channel 4 output (left trigger) 

¶ Mecanum On, remap R-Stick y-axis to channel 5 output (right trigger) 

¶ Mecanum On, remap R-Stick y-axis to channel 6 output (x-accelerometer) 

¶ Mecanum On, remap R-Stick y-axis to channel 7 output (y-accelerometer) 

¶ Mecanum On, remap R-Stick y-axis to channel 8 output (z-accelerometer) 

¶ Mecanum On, remap R-Stick y-axis to channel 9 output (z-gyro) 

After remapping the channel, the configuration options in the remapped channel will apply to 

the joystick y-axis, except for the home position calibration (5.2.9); the calibration value for the 

original channel 3 will still apply.  

 

5.3 Button Adjustments 

5.3.1 Test Output 

R-Stick Button 

Press R-Stick to test the output of the selected channel when in configuration mode. 

Since the buttons have already been mapped to various configuration commands, the right stick 

button is used to test each of the digital output behavior instead of the actual button mapped to 

the selected channel. 
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5.3.2 Invert Output 

Cross 

Press the Cross button to invert the output. 

 

5.3.3 Button Output Modes 

Triangle 

¶ Default Value: Pushbutton 

 

Press Triangle to cycle through different output modes.  The available modes are: 

¶ Pushbutton (output active when button is held) 

¶ Toggle (output toggles when button is pressed) 

¶ Single-Shot (output is active for a fixed duration when button is pressed) 

¶ Autofire (output toggles on and off repeatedly when button is held) 

¶ Toggle Autofire (same as the Autofire mode, but the output will continue to toggle 

until the button is pressed again) 

 

5.3.4 Adjust Single-Shot/Autofire Pulse Width 

D-Pad Left/Right 

¶ Default: 50ms 

¶ Min: 10ms 

¶ Max: 600s 

¶ Increments: 10ms 

¶ Jitter: < 0.2ms 

 

Press D-Pad Left/Right to adjust the output pulse width for single-shot/autofire modes.  The 

output pulse will experience up to 0.2ms of jitter. 

 

5.3.5 Adjust Autofire Period 

D-Pad Up/Down  

¶ Default: 100ms 

¶ Min: 20ms 

¶ Max: 600s 

¶ Increments: 10ms 

¶ Jitter: < 0.2ms 
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Press D-Pad Up/Down to adjust the autofire period.  The autofire period should be greater than 

the pulse width or the output will not toggle on and off. 

 

 
 

6.0 REPROGRAMMING FIRMWARE 
New firmware can be loaded onto the microcontroller via the UART, using the DS30 bootloader 

(http://mrmackey.no-ip.org/elektronik/ds30loader/index.php) for PIC24s.  The bootloader 

configured for the ServoShock can be obtained at www.servoshock.com. 

 

To reprogram the firmware, use the ds30Loader GUI.exe  file in the ds30 bootloader’s ds30 

Loader\ bin folder.   

- Download the ServoShock source code .zip file and extract the files.  Load the hex file in 

location PS3_Host.X\ dist\ default\ production\ PS3_Host.X.production.hex 

- For the “Device” field, select PIC24FJ and 64GB106. 

- Set the baud rate to 115200 bps.   

- Set the port to the serial port the ServoShock is connected to. 

- Check the Write flash box. 

http://mrmackey.no-ip.org/elektronik/ds30loader/index.php
file:///C:/Users/Mike/AppData/Roaming/Microsoft/Word/www.servoshock.com
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ds30 bootloader configuration. 

 

After hitting the “write” button on the GUI, you need to reset the ServoShock.  Use a wire 

jumper to briefly short pin 1 of the ICSP header on the module to ground and un-short it before 

the timeout counter on the DS30 bootloader expires. 

 
The microcontroller can also be programmed through the ICSP port with a Microchip 

programmer. 

 

Important: 

After uploading new firmware, enter the configuration menu and hold down the select button 

to reset all the setting to default (Section 5.1.3).  This is required because the serial loader 

doesn’t clear the flash memory locations holding the setting values. 
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7.0 SERVOSHOCK DEMO BOARD/ARDUINO SHIELD 
A demo board is available for the ServoShock module.  The shield also functions as an Arduino 

shield.  The demo board breaks out the digital I/O pins and contains header pins into which RC 

servos can be plugged. 

 

The power for the servos can come either from the Ext. Pwr terminal or the Arduino’s Vin pin.  

Use the switch to select the power supply. 

 

The board’s 5V logic power can come from one of three sources: 

¶ Arduino 5V 

¶ USB 

¶ On-board 5V regulator hooked up to servo power, which comes from the Ext. Pwr 

terminal of the Arduino Vin. 

 

7.1 ServoShock Shield Specifications 
¶ External power voltage range: (Ext. Pwr or Arduino Vin): 5V to 10V* 
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*External voltage may be limited by the power dissipation in the 5V regulator.  

The regulator should not dissipate more than 1.5W. 

¶ Maximum 5V regulator power dissipation: 0.68W 

¶ Maximum 3.3V output current (combination of I/O pins and “3.3V Out”): 175 mA 

 

 

7.2 Shield Dimensions 
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7.3 Channel Mapping 
Servo 

Designator 
Function 

0 Left stick X-axis 

1 Left stick Y-axis 

2 Right stick X-axis 

3 Right stick Y-axis 

4 Left trigger analog position 

5 Right trigger analog position 

6 X-axis accelerometer 

7 Y-axis accelerometer 

8 Z-axis accelerometer 

9 Z-axis gyro 

  

Digital 
Channel 

Function 

0 Select 

1 Left stick button 

2 Right stick button 

3 Start 

4 D-pad up 

5 D-pad right 

6 D-pad down 

7 D-pad left 

8 Left trigger on/off 

9 Right trigger on/off 

10 Left bumper 

11 Right bumper 

12 Triangle 

13 Circle 

14 Cross 

15 Square 

16 PS button 

 

 

7.4 Setting the ServoShock Power Jumper (JP1) 
The ServoShock Shield can supply power to the ServoShock Module from 3 different sources: 

¶ An Arduino’s 5V output supply, when the shield plugged into an Arduino board. 

¶ The USB 5V supply, when the serial bridge is plugged into a USB port. 

¶ The on-board 5V regulator, which draws power from the power source switch by SW1 

(either Arduino Vin or an external power source connected to the terminals). 
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7.5 Setting the Slave Select Jumper (JP2) 
D7 through D10 (on the Arduino UNO) can be used as the slave select pin for the ServoShock’s 

SPI bus.  Use JP2 to set the pin. 

7.6 Switching the Servo Power 
The RC servo power can be supplied either by an external source connected to the EXT_PWR 

terminals, or by the Arduino’s Vin.  Use SW1 to switch between the two sources.  Be sure that 

the voltage does not exceed what your servo can handle. 

7.7 5V/3.3V Power Regulator Thermal Considerations 
The shield has an onboard 5V and 3.3V linear regulator.  The 5V regulator draws power from the 

external power and is capable of 1A.  The power dissipation of the regulator should be limited to 

a maximum of 1.25 Watts continuous for thermal reasons.  Note that if operating with the 

controller plugged into the USB port, the controller may draw up to 500mA while charging the 

battery.   

 

To calculate the power dissipated in the 5V regulator, subtract 5V from the input voltage, and 
multiple that difference with the total current through the regulator.  For example, if we use: 

¶ Input Voltage: 6V 

¶ ServoShock module base current consumption: 28mA. 

¶ Assume that we’re driving a combined 100mA of LEDs, etc. from the digital output pins. 

¶ Bluetooth dongle: 75mA. 

¶ Current consumed by the regulators themselves is negligible. 
 
The power consumption will be:  
 (6V-5V) * (0.028A + 0.100A + 0.075A) = 0.203 Watts 
 
If we plug in the controller into the USB port and let it charge, then the power dissipated will be: 
 (6V-5V) * (0.028A + 0.100A + 0.500A) = 0.628 Watts 

 

The 3.3V regulator draws power from the 5V regulator’s output and is capable of 200mA.  The 

maximum power dissipated is 0.34W, which should not overheat. 

8.0 APPLICATION NOTES 

8.1 Configuration Setting Examples 
These examples can give you a starting point for configuring to ServoShock to generate the 

signals you want. 
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8.1.1 Motor PWM for Analog Sticks/Triggers 

When switching from servo signal mode to motor PWM mode, the output signal will not 

encompass the full 0-100% duty cycle range because of the default range limit and sensitivity 

settings for the servo mode.  To get the full output range, you can use the suggested settings: 

 

For full duty cycle range, with duty cycle= 0 at minimum input 

¶ Output = PWM Mode 

¶ Range = 200 

¶ Sensitivity = 16 

For duty cycle = 0 at center 

Only half of the stick range will be used, this mode is used if you only want the motor to go in 

one direction. 

¶ Output = PWM Mode 

¶ Range = 200 

¶ Sensitivity = 32 

¶ If using the right/bottom half of the stick range:  Trim = -200 

¶ If using the left/top half of the stick range: Trim = 200 

¶ Use the range, range offset, and sensitivity to further manipulate the signal. 

 

8.2 Using the VEX Motor Controller 29 for DC motors 
The VEX Motor Controller 29 can be used to convert an RC servo signal into a DC motor drive 

signal.  However, the VEX Motor Controller 29 uses a male 3-wire connector instead of the usual 

female connector found on servos, so a female-female adapter should be used to connect the 

VEX Motor Controller 29 to the ServoShock. 

9.0 TROUBLESHOOTING/KNOWN ISSUES 

9.1 Troubleshooting 
Cannot connect. 

¶ Reset the module by turning the power off and then back on. 

¶ Reset the controller by pushing the small reset button at the bottom side of the controller 

(next to the center screw). 

¶ Be sure that the controller and Bluetooth dongle are paired (See 3.1). 

ServoShock is connected, but unresponsive. 
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¶ Reset the module by turning the power off and then back on. 

¶ Reset the controller by pushing the small reset button at the bottom side of the controller 

(next to the center screw). 

ServoShock doesn’t work with “compatible” 3rd party controllers. 

¶ The ServoShock module has only been tested with the Sony Dualshock3 controllers, and has 

not been tested with 3rd-party "compatible" controllers.  The ServoShock module cannot be 

guaranteed to work with 3rd-party controllers. 

The ServoShock seems to be unable to start up when there are many servos attached, or the 

device stops working when many servos move at the same time. 

¶ Turning on or moving the servos may cause a sudden power brown-out if your power source 

cannot handle the inrush current.  Be sure to use a good high-current capacity power 

source. 

In incremental position mode, the servo/motor signal keeps drifting. 

¶ Be sure to recalibrate the sensor’s home position (5.2.8), and implement a deadband (5.2.5) 

so that small drifts in the sensor signal will be filtered out instead of accumulated. 

9.2 Known Issues 
¶ Turning on the center deadband for the triggers levers inserts a dead spot mid-press, since 

the deadband is intended for the joysticks, which have their zero position in the middle of 

the input range, whereas the trigger lever’s zero position is its minimum value. 

¶ Due to its software implementation, the PWM output for the gyroscope will not be able to 

achieve 0% or 100% duty cycle.  There will always be an approximately 1.4 microsecond 

“dead time” while the ISR in the code is updating the pin state.  The other servo/PWM 

signals are implemented in hardware and do not have this issue. 

¶ If the controller is disconnected without sending a “disconnect command” (e.g. if the power 

is lost), it may take a bit longer (about 10 seconds) to establish the connection the next time 

a connection is attempted. 

¶ If the PS button is held down when the Bluetooth link is terminated or lost, the controller 

will automatically terminate the Bluetooth link a few seconds after the next time it is 

connected. 

¶ Efforts to reverse-engineer how to control the fast-rumble motor’s amplitude level were 

unsuccessful.  The amplitude control is simulated by pulsing the motor.  5 power levels of 

high frequency rumble are possible. 
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Appendices 

APPENDIX A: ARDUINO SKETCH EXAMPLE 
/*  

This example reads the Dualshock 3 controller state from the ServoShock controller and outputs it to the serial 

console.  

It will also override the LED and rumble motors with SPI commands.  

 

Set the serial baud rate to 115200 bps.  

Make sur e your terminal window is wide enough to avoid wrap - around to make easier to see the output.  

*/  

 

// include the SPI library:  

#include <SPI.h>  

#include "servoshock.h"  

 

 

// set the slave select pin for the ServoShock.  Set jumper JP2 on the Shield to D10 if using digital output 10.  

const int slaveSelect = 10;  

ServoShock Servoshock1(slaveSelect);  //create instance of ServoShock  

 

void setup() {  

  //initialize SPI:  

  digitalWrite(slaveSelect,HIGH);  

  SPI.setDataMode(SPI_MODE0);  

  SPI.setClockDivider(SPI_CLOCK_D IV32);  

  SPI.setBitOrder(MSBFIRST);  

  SPI.begin();  

   

  Serial.begin(115200);  //initialize serial monitor  

}  

 

 

void loop() {  

 

  Servoshock1.update();  

   

  Servoshock1.outPacket.overrideLED = 1;  

  Servoshock1.outPacket.LEDValue = 0b1111;  //bit mask forLEDs  

  Servoshock1.outPacket.overrideRumbleL = 1;  

  Servoshock1.outPacket.rumbleL = 0; //Rumble motor, set from 0 - 255.  

  Servoshock1.outPacket.overrideRumbleH = 1;  

  Servoshock1.outPacket.rumbleH = 0; //Rumble motor, set from 0 - 255.  

 

  SerialWriteDec(Servoshock1.inPacket.lStickX);  Serial.print(' ');  

  SerialWriteDec(Servoshock1.inPacket.lStickY);  Serial.print(' ');  

  SerialWriteDec(Servoshock1.inPacket.rStickX);  Serial.print(' ');  

  SerialWriteDec (Servoshock1.inPacket.rStickY);  Serial.print(' ');  

  SerialWriteDec(Servoshock1.inPacket.lTriggerAnalog);  Serial.print(' ');  

  SerialWriteDec(Servoshock1.inPacket.rTriggerAnalog);  Serial.print(' ');  

  SerialWriteBin(Servoshock1.inPacket.array[10]); //bu ttons  

  SerialWriteBin(Servoshock1.inPacket.array[11]); //buttons  

  SerialWriteBin(Servoshock1.inPacket.array[12]);  Serial.print(' ');  

  SerialWriteIntDec(Servoshock1.inPacket.accelX);  Serial.print(' ');  

  SerialWriteIntDec(Servoshock1.inPacket.accelY);  Serial.print(' ');  

  SerialWriteIntDec(Servoshock1.inPacket.accelZ);  Serial.print(' ');  

  SerialWriteIntDec(Servoshock1.inPacket.gyroZ);  

  Serial.print(" \ n\ r");  

   

  /*  

  for (int i = 0; i<INPUT_PACKET_SIZE; i++)  

  {  

    SerialWriteHex(Servoshock1.inPacket.array[i]);  

    Serial.print(' ');  

  }  

  */  

   

  //ServoShock polls the controller at 100Hz max; go do something else in the meantime.  

  delay(50);  

}  

 

//Subroutine to print packet data.  

void SerialWriteHex(unsigned ch ar byte)  

{  

  if (byte < 0x10); Serial.print('0');  

  Serial.print(byte,HEX);  

}  

 

void SerialWriteIntHex(unsigned int uinteger)  

{  

  if (uinteger < 0x1000); Serial.print('0');  
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  if (uinteger < 0x0100); Serial.print('0');  

  if (uinteger < 0x0010); Serial.print ('0');   

  Serial.print(uinteger,HEX);  

}  

 

void SerialWriteDec(unsigned char byte)  

{  

  if (byte < 100); Serial.print('0');  

  if (byte < 10); Serial.print('0');  

  Serial.print(byte,DEC);  

}  

 

void SerialWriteIntDec(unsigned int uinteger)  

{  

  if (uinteger <  10000); Serial.print('0');  

  if (uinteger < 1000); Serial.print('0');  

  if (uinteger < 100); Serial.print('0');  

  if (uinteger < 10); Serial.print('0');  

  Serial.print(uinteger,DEC);  

}  

 

 

void SerialWriteBin(unsigned char byte)  

{  

  unsigned char mask = 0b1 0000000;  

  for (unsigned char i=0; i<8 ; i++)  

  {  

    if (mask & byte) {  

        Serial.print('1');  

    }  

    else {  

        Serial.print('0');  

    }  

    mask = mask>>1;  

  }  

}       

APPENDIX B: SERVOSHOCK.H 
/*  

 * servoshock.h  

 * Rev. 1.0 Beta  

 *  

 * Created: 2/23/2014  

 * Author: Mike  

 *  

To use this ServoShock library:  

1. Setup the SPI bus.  Do not use a clock speed faster than 1MHz or the ServoShock can't keep up.  

2. Create an instance of ServoShock. The input is the slave select pin number.  

3. In the loop, modify the output packet if desired.  Access the values by using 

<Servoshock_Instance>.outPacket.<parameter>.  (See struct "SPI_OUTPUT_PACKET" below)  

4. In the loop, call <Servoshock_Instance>.update() to perform a SPI transfer.  Wait at least 10  ms between calls.  

5. In the loop, access the updated controller state by using <Servoshock_Instance>.inPacket.<parameter> (See struct 

"SPI_INPUT_PACKET" below).  

 

 

///////////////////////USAGE EXAMPLE////////////////////  

#include <SPI.h>  

#include "servoshock.h"  

 

// set pin 10 as the slave select for the ServoShock.  Set jumper JP2 on the Shield to D10.  

const int slaveSelect = 10;   

ServoShock Servoshock1(slaveSelect);  

 

void setup() {  

  //initialize SPI:  

  digitalWrite(slaveSelect,HIGH);  

  SPI.setDa taMode(SPI_MODE0);  

  SPI.setClockDivider(SPI_CLOCK_DIV32);  

  SPI.setBitOrder(MSBFIRST);  

  SPI.begin();  

   

  //initialize UART for serial monitor  

  Serial.begin(115200);  

}  

 

void loop() {  

  //Set output parameters  

  Servoshock1.outPacket.overrideLED = 1;  

  Servoshock1.outPacket.LEDValue = 0b1111;  

  Servoshock1.outPacket.overrideRumbleL = 1;  

  Servoshock1.outPacket.rumbleL = 0xFF;  

   

  //update controller state  

  Servoshock1.update();  
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  //do something with updated inputs  

  Serial.print(Servoshock1.inPacket.lStickX);  Serial.print(' ');  

  Serial.print(Servoshock1.inPacket.lStickY);  

  Serial.print(" \ n\ r");  

   

  //ServoShock polls the controller at 100Hz max; go do something else in the meantime.  

  delay(50);  

}  

////////////// //////////////////////////////////////////////  

 */  

 

 

#ifndef SERVOSHOCK_H_  

#define SERVOSHOCK_H_  

 

#define INPUT_PACKET_SIZE 59  

#define OUTPUT_PACKET_SIZE 25  

 

 

/*********************************************************************************************** *  

struct SPI_OUTPUT_PACKET  

*************************************************************************************************  

structure to hold SPI output packet (master to ServoShock)  

************************************************************************ ************************/  

typedef struct  __attribute__((packed)) _OUTPUT_FIELDS  

{  

  union  

  {  

    struct  

    {  

      //feedback overrides  

      unsigned overrideLED :1; //byte 0  

      unsigned overrideRumbleL :1;  

      unsigned overrideRumbleH :1;  

      unsigned :5;  

      unsigned char LEDValue; //byte 1  

      unsigned char rumbleL;  

      unsigned char rumbleH; //byte3  

      //output overrides  

      unsigned overrideSelect:1; //byte4  

      unsigned overrideLStickPress:1;  

      unsigned overrideRStic kPress:1;  

      unsigned overrideStart:1;  

      unsigned overrideDPadUp:1;  

      unsigned overrideDPadRight:1;  

      unsigned overrideDPadDown:1;  

      unsigned overrideDPadLeft:1;  

      unsigned overrideLTriggerPress:1; //byte 5  

      unsigned overrideRTr iggerPress:1;  

      unsigned overrideLBumper:1;  

      unsigned overrideRBumper:1;  

      unsigned overrideTriangle:1;  

      unsigned overrideCircle:1;  

      unsigned overrideCross:1;  

      unsigned overrideSquare:1;  

      unsigned overridePsButton:1; // byte 6  

      unsigned overrideLStickX:1;  

      unsigned overrideLStickY:1;  

      unsigned overrideRStickX:1;  

      unsigned overrideRStickY:1;  

      unsigned overrideLTriggerAnalog:1;  

      unsigned overrideRTriggerAna log:1;  

      unsigned overrideAccelX:1;  

      unsigned overrideAccelY:1; //byte 7  

      unsigned overrideAccelZ:1;  

      unsigned overrideGyroZ:1;  

      unsigned :5; //padding for byte 7  

      unsigned select:1; //byte 8  

      unsigned lStickPress:1;  

      unsigned rStickPress:1;  

      unsigned start:1;  

      unsigned dPadUp:1;  

      unsigned dPadRight:1;  

      unsigned dPadDown:1;  

      unsigned dPadLeft:1;  

      unsigned lTriggerPress:1; //byte 9  

      unsigned rTriggerPress:1;  

      unsigned lBumper:1;  

      unsigned rBumper:1;  

      unsigned triangle:1;  

      unsigned circle:1;  

      unsigned cross:1;  

      unsigned square:1;  

      unsigned psButton:1; //byte 10  

      unsigned :7; //padding for byte 10  

      unsigned char lStickX; //byte 11  

      unsigned char lStickY;  

      unsigned char rStickX;  
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      unsigned char rStickY;  

      unsigned char lTriggerAnalog;  

      unsigned char rTriggerAnalog;  

      unsigned int accelX;  

      unsigned int accelY;  

      unsigned int accelZ;  

      unsigned i nt gyroZ;  

    };  

    byte array[OUTPUT_PACKET_SIZE];  

  };  

}SPI_OUTPUT_PACKET; 

 

 

/************************************************************************************************  

struct SPI_INPUT_PACKET  

****************************************************** *******************************************  

structure to hold SPI input packet (ServoShock to master)  

************************************************************************************************/  

typedef struct  __attribute__((packed)) _INPUT_FIELDS  

{  

  union  

  {  

    struct  

    {  

      unsigned :8; //old buffer data, discard.  //byte 0  

      unsigned :8; //old buffer data, discard.  

      unsigned :8; //old buffer data, discard.  

      unsigned :8; //old buffer data, discard.  

      unsigned :8; //old buffer data, discard.  

      unsigned :8; //old buffer data, discard.  

      unsigned :8; //old buffer data, discard.  

      unsigned :8; //old buffer data, discard.  

      //start of packet data  

      unsigned char packetType; //byte 8 

      unsigned char empty; //not sure what this byte does, but if it's 0xFF, the packet is empty garbage  

      unsigned select:1;  //byte 10 start  

      unsigned lStickPress:1;  

      unsigned rStickPress:1;  

      unsigned start:1;  

      unsigned dPadUp:1 ;  

      unsigned dPadRight:1;  

      unsigned dPadDown:1;  

      unsigned dPadLeft:1;  

      unsigned lTriggerPress:1;   //byte 11 start  

      unsigned rTriggerPress:1;  

      unsigned lBumper:1;  

      unsigned rBumper:1;  

      unsigned triangle:1;  

      unsig ned circle:1;  

      unsigned cross:1;  

      unsigned square:1;  

      unsigned psButton:1;   //byte 12 start  

      unsigned :7;  

      unsigned :8;  

      unsigned char lStickX;  //byte 14  

      unsigned char lStickY;  

      unsigned char rStickX;  

      unsigned char rStickY;  

      unsigned :8; //padding reserved for using 10 - bit stick mode  

      unsigned :8; //padding reserved for using 10 - bit stick mode  

      unsigned :8; //padding reserved for using 10 - bit stick mode  

      unsigned :8; //padding reserved for using 10 - bit stick mode  

      unsigned char dPadUpPressure;  //byte 22  

      unsigned char dPadRightPressure;  

      unsigned char dPadDownPressure;  

      unsigned char dPadLeftPressure;  

      unsigned char lTriggerAnalog;  

      unsigned char r TriggerAnalog;  

      unsigned char lBumperPressure;  

      unsigned char rBumperPressure;  

      unsigned char trianglePressure;  

      unsigned char circlePressure;  

      unsigned char crossPressure;  

      unsigned char squarePressure;  

      unsigned :8;  

      unsigned :8;  

      unsigned :8;  

      unsigned char usbCable; ///0x02 = plugged, 0x03 = unplugged  

      unsigned char battery; //0x05 = fully charged, 0x01 = dead  

      unsigned char rumbleStatus;  

//0x10 = usb, rumble on. 0x12 = usb, rumble off. 0x14 =  bluetooth, rumble on. 0x16 bluetooth, rumble off.  

      unsigned :8;  //not sure about this one, turns to 0xFF when RSSI is first updated.  

      unsigned char RSSI;  //looks like a signal strength indicator, not sure though.  U pdated every 10 secs. byte 4 1 

      unsigned :8;  

      unsigned :8;  

      unsigned :8;  

      unsigned :8;  

      unsigned :8;  

      unsigned :8;  
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      unsigned :8;  

      unsigned int accelX;  

      unsigned int accelY;  

      unsigned int accelZ;  

      unsigned int gyroZ;  

      unsigned  char rumbleL;  

      unsigned char rumbleH;  

      unsigned char LEDValue;  

      };  

    unsigned char array[INPUT_PACKET_SIZE];  

  };  

}SPI_INPUT_PACKET;  

             

/******************************************************************************************* *****  

class ServoShock  

*************************************************************************************************  

Create an instance of ServoShock.  

 

Input: Slave Select digital I/O pin number  

 

Usage Example:  

ServoShock servoshock1(10);  

************************************************************************************************/  

class ServoShock  

{  

 public:  

  ServoShock(int slaveSelectPin);  

    void update(void);  

    SPI_OUTPUT_PACKET outPacket;  

    SPI_INPUT_PACKET inPacket;  

 

 private :  

  int SSPin;  

  unsigned int byteSwap(unsigned int value);  

};  

 

ServoShock::ServoShock(int slaveSelectPin)  

{  

  pinMode(slaveSelectPin, OUTPUT);  

  SSPin = slaveSelectPin;  

};  

 

/********************************************************************************* ***************  

function ServoShock::update  

*************************************************************************************************  

Performs the SPI packet transfer to read from and write to the ServoShock module.  Also converts  

the 16 - bit parameters (accels and gyro) between little endian (Arduino) to big endian (DualShock)  

 

Usage Example:  

update();  

************************************************************************************************/  

void ServoShock::update(void)  

{  

  //switch li ttle - endian accel/gyro figures to big endian in output packet  

  outPacket.accelX = byteSwap(outPacket.accelX);  

  outPacket.accelY = byteSwap(outPacket.accelY);  

  outPacket.accelZ = byteSwap(outPacket.accelZ);  

  outPacket.gyroZ = byteSwap(outPacket.gyroZ);  

   

   

  digitalWrite(SSPin, LOW);  

  for (unsigned int i = 0; i<INPUT_PACKET_SIZE; i++)  

  {  

    if (i < OUTPUT_PACKET_SIZE)  

    {  

      inPacket.array[i] = SPI.transfer(outPacket.array[i]);  

    }  

    else  

    {  

      inPacket.array[i] = SPI.transfer(0xCC); //padding bytes  

    }  

  }  

  digitalWrite(SSPin, HIGH);  

   

  //switch big - endian accel/gyro figures to little endian in input packet  

   

  inPacket.accelX = byteSwap(inPacket.accelX);  

  inPacket.accelY = byteSwap(inPacket.accelY);  

  inPacket.accelZ = byteSwap(inPacket.accelZ);  

  inPacket.gyroZ = byteSwap(inPacket.gyroZ);  

}  

 

/************************************************************************************************  

function ServoShock::byteSwap  

********************************* ****************************************************************  

Swaps bytes on 16 - bit integers.  

 

Usage Example:  

swappedInteger = byteSwap(integer);   
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************************************************************************************************/  

unsigned  int ServoShock::byteSwap(unsigned int value)  

{  

  return (value << 8) | (value >> 8 );  

}  

 

#endif /* SERVOSHOCK_H_ */  
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Revision History 
10/8/2013: Rev 1.0.  Initial Release 
11/30/2013: Rev 2.0  
2/24/2014: Rev 2.2: Added channel mapping for shield board, new Arduino example with Arduino library, minor edits. 
3/5/2014: Rev 2.3: Added to Reprogramming Firmware section. 
5/16/2014: Rev 2.4: Fixed mecanum wheel drive x-/y-axis mixup. 
8/22/2014: Rev 2.5: Added section on TeraTerm. 
9/3/2014: Rev 2.6: Corrected Rx/Tx description in the device pinouts table 
9/17/2014: Rev 2.7: Added note to load defaults after loading firmware. 
6/2/2015: Rev 2.8: Rename “relative mode” to “incremental mode” for better clarity. 
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