HyperDuino+R (v4.0R)

(special version of the HyperDuino with added support for controlling

motors and advanced sensors & actuators)
http://bit.ly/2L fikll

For those interested in advanced experimentation in electronics and robotics, there is a
special version of the HyperDuino board, the “HyperDuino+R”, for “robotics” (and much
more!) The HyperDuino Robotics Board adds a motor controller for “smart cars”,
connections for a wide range of inexpensive sensors and actuators, and special
connectors for the Grove system. There is also a connector for the mp3 audio playback
module included in the Audio Narration Add-On Kit.



http://bit.ly/2LfiklI
https://www.amazon.com/Elegoo-Upgraded-Modules-Tutorial-Arduino/dp/B01MG49ZQ5/ref=sr_1_fkmr0_1?ie=UTF8&qid=1526673181&sr=8-1-fkmr0&keywords=elegoo+37+sensor+upgrade
http://wiki.seeedstudio.com/Grove_System/
http://hyperduino.com/mp3player.html
https://twitter.com/herrplatt/status/857990049635246081

The differences between the HyperDuino+R and the “regular” HyperDuino board, are as
follows:
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Motor connections

At the top of the HyperDuino “R” board are easy-connect terminals that allow you to
insert a bare wire from a motor or battery. This is so that no special connectors are
required, and you’re more likely to be able to hook up batteries and motors “out of the

box”.

Motor Connections
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Important Note: The names “A01” and “A02” for the motor connectors do NOT
signify that the analog pins A01 and A02 control them. The “A” and “B” are only

used to designate motors “A” and “B”. Digital I/0O pins 3 through 8 are used to control
any motors attached to the HyperDuino+R board terminals.

The motors have their own power source (separate from the 9v battery for the

HyperDuino), which is connected to the additional 2 terminals at the upper-left of the
HyperDuino+R board.



Small motors can be powered from the Arduino 9v battery, but an additional battery can
also be used to power motors. The choice is up to you for your particular application.
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The battery should be chosen with a power capacity (milliamp-hours) and voltage
appropriate to the motors that you are using. 4 AA batteries in a box such as this are
typical:

Motor Battery
Gnd () Vm(+)

+UH | VIN |

It is important to properly connect the polarity (positive & negative) to the Vm (positive)
and Gnd (“ground” = negative). If you connect the positive lead of a power source to
the negative (Gnd) input of the external power connection, there is a protective diode
that blocks the short circuit, and at the same time, the motors will not energize.


https://goo.gl/XR36uw

Motor Controller Pins

The HyperDuino+R, compared to the “regular” HyperDuino, has the addition of a motor
controller that can control either:

Four single-direction DC motors connected to A01/Gnd, A02/Gnd, B01/Gnd, B02/Gnd

Note: only one “A” motor and one “B” motor can be on at the same time. It is not
possible to have all four single-direction motors on at the same time.

Pin 3: high, Pin 4: low = Motor A01 “on”
Pin 3: low, Pin 4: high = Motor A02 “on”
(pins 3, 4: low = both A motors off

Pin 7: low, Pin 8: high = Motor BO1 “on”
Pin 7: high, Pin 8: low = Motor B02 “on”
(pins 7, 8: low = both B motors off)

Two bi-directional DC motors connected to A0O1/A02 and B01/B02
Pin 3 = high, pin 4 = low = Motor A “forward*”
Pin 3 = low, pin 4 = high = Motor A “reverse™”
Pin 3 = low, pin 4 = low = Motor A “off’
Pin 7 = high, pin 8 = low = Motor B “forward*”
Pin 7 = low, pin 8 = high = Motor B “reverse*”
Pin 7 = low, pin 8 = low = Motor B “off”

(*subject to polarity of motor wiring and orientation of the motor, wheel and robotic car.)

One stepper motor connected to A01/A02/B01/B02 and Gnd

The voltage and current limits of the HyperDuino motor controller are 15v and 1.2
A(average)/3.2 A (peak) based on the Toshiba TB6612FNG motor controller IC.

Motor “A”: Connect to A01 & A02
Motor “B”: Connect to B01 & B02


https://goo.gl/UjGciJ
https://goo.gl/vK9QpT
https://goo.gl/vK9QpT
https://docs.google.com/document/d/1yZ_WI4gZtPY4smNTSS1icmrQZcyo8yelJkOB882rJmY/edit#bookmark=kix.jx5d33n8ufcy
https://goo.gl/u6KqUV
https://goo.gl/vK9QpT
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Motor Speed
The speed of motors A and B are controlled with pins 10 and 11, respectively:

Speed of Motor A: Pin 5 = PWM 0-255 (or set pin 5 = HIGH)
Speed of Motor B: Pin 6 = PWM 0-255 (or set pin 6 = HIGH)

In single-direction operation (four motors), the speed control of pin 5 operates for both
“A” motors, and pin 6 for both “B” motors. It is not possible to independently control the
speed of all four motors.



Low-Power Motors (less than 400ma)
The motor controller can use an external battery source of up to 15v and 1.5 amps (2.5
amps momentarily). However, if you're using a motor that can run on 5-9v, and uses

less than 400ma, you can use the black jumper next to the motor power connectors,
and move it to the “Vin” position. The alternate position, “+VM” is for external power.

Building a Smart Car

There are instructions on the HyperDuino+R used to create a “Smart Car”:

Your Own Smart Car & Beyond
http://bit.ly/2IUKuVH

Smart Car Activity
http://bit.ly/2L EWiZB

Power for the Funduino itself
The Funduino (Arduino equivalent microcontroller) can be powered by either the USB
cable or a 9v battery. Here is an excellent article that gives a lot of great information on

the different options for powering an Arduino:

https://www.open-electronics.org/the-power-of-arduino-this-unknown/

Monitoring the Battery Level or a Variable Control

You can monitor the battery level of a 9v battery powering the HyperDuino, by placing a
10k resistor and then using A0 to monitor the input voltage. You can use a similar
technique to use one of the trimmer potentiometers as a variable input or control. You
can see the diagrams for how to do this here:

https://goo.gl/wdrjy6



http://bit.ly/2IUKuVH
http://bit.ly/2LEWiZB
https://www.open-electronics.org/the-power-of-arduino-this-unknown/
https://goo.gl/wdrjy6

Arduino Experimenter Platform

The HyperDuino+R also provides an ideal experimentation and learning platform for the
Arduino. Rows of pins on either side of the board allow easy connections of Ground, 5v
and Arduino pin for both sensors and actuators. There are also Grove-compatible
connectors for those using the Grove system of digital modules.

In the HyperDuino+R kit, you will find a special cable that has 3 sockets together on one
end, and 3 separate sockets on the other. This is for use with either the Dx or Ax pins.

e

When connecting the 3-connector cable, black is for the GND (ground) pin, red for +5V
(5 volts) and white for the “signal”, that is to say, the actual Arduino digital input/output)
pin.

Servos

Pins D03, 05, 06, 09, 10, and 11 can be used to control servos, and these numbers
match those of an Arduino.




To attach a servo, use the 3-wire cable with the 3 sockets together on one end to
connect to one of the triplets of Gnd, 5V, Signal for one of the servo-control pins on the
headers.

The other end of the 3-wire cable has 3 pins that can be connected to the 3 wires on the
servo. Common servo wire colors are brown, orange and yellow. These correspond to
Gnd, 5v and signal (Black, red, white).

IMPORTANT: When using a servo on the Arduino, it disables the PWM
function on pins 9 and 10. This is a limitation of the Arduino servo library,
not the HyperDuino app or hardware.

Dx: Direct Access to Arduino digital /0O pins with GND, 5V, and Dx. That is to say,
“Dx” signifies D03, D04, D05... D13 of the Arduino I/O pins. The 3 columns of pins
allow for an easy connection to all three commonly-used pins for any given sensor or
actuator (LED, servo, etc.).

Ax: Direct Access to Arduino analog I/O pins with GND, 5V, and Ax. Where “Ax”
signifies A0, A1... A5 of the Arduino analog pins. The 3 columns of pins allow for an
easy connection to all three commonly-used pins for any given sensor or actuator (LED,
servo, etc.).


https://www.arduino.cc/en/reference/servo
https://www.arduino.cc/en/reference/servo
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HyperDuino Shield v4.8R _

Note: for the analog pins in the “out of the box” configuration (with the J2 jumpers in
place), they are connected to the trimmer resistors plus a 560 ohm resistor to create a
voltage divider for easy analog readings of sensors with variable responsive resistance.
With J2 jumpers removed, the corresponding Ax pins are no longer connected to
anything, and it is necessary to use the Arduino pass-through header directly for that pin
position.

As with the digital I/O pins (Dx), black is for Ground (GND), red is +5v, and white is the
“signal”, that is to say, the actual Arduino pin AO through A5.

Note also that analog pin A5 is supported only for use with Arduino, but not for micro:bit.
Pins AO through A4 are supported for both controllers.

J2: Analog isolation jumpers. If you wish to do an experiment which requires direct
access to the analog pins without any connection to the built-in voltage divider, you can
remove any or all of the jumpers next to each analog trimmer resistor. Do take care in
keeping track of these, as it will be necessary to put them back in position for the normal
operation of the HyperDuino with analog sensors.
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J1: Disable touch sensing (present on both v2 and 3.5R boards). A4 and A5 are used
for touch sensing, and if you wish to use A4 and A5 in your own circuits, you will need to
remove both jumpers at the J1 position (left side) of the HyperDuino board.






