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BUGGY

A motorized development platform

T 1 MikroElektronika

DEVELOPMENT TOOLS I COMPILERS | BOOKS




1o our valued customers

| want to express my thanks to you for being interested in our products and for having confidence in
MikroElektronika.

The primary aim of our company is to design and produce high quality electronic products and to
constantly improve the performance thereof in order to better suit your needs.

We hope you'll have great fun with the Buggy, and that it'll be a great learning experience as well.

Nebojsa Matic,
Owner and General Manager
of MikroElektronika
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A motorized development platform

INtroduction

For years we have been honing our expertise in designing
powerful and easy to use hardware development tools. Our
reputation was forged, in part, on our range of mikromedia
boards and the ever-growing line of click™ boards. This time,
we've put all that experience to use, and put it on wheels —
the Buggy is a four-wheel robotics workstation that takes
advantage of all the innovations we came up with in
recent years: it employs a clicker 2 / mikromedia pinout that
makes it compatible with a wide range of microcontroller
architectures. Then we added mikroBUS™ sockets giving
vyou the choice of over 100 click”™ boards to enhance the
four-wheeler and make it your own with various sensors and
communication boards. We also published a free Android App
for remotely controlling the Buggy and we made the code
available to you. Finally, we took great care to provide you with
the relevant documentation to make it easy to start working
on your Buggy projects right away. Hence this manual. Enjoy.
Package dimensions:
L277mm, W 232mm, H 56mm

Package weight:
~800-850g

Power supply
3.7V, 2000mAh LiPo battery

139 mm

oxe)

Four-wheel
clicker 2 or
mikromedia
workstation

108.5 mm

Three additional
click™ board sockets,
additional outputs,

mounting holes

A/

7z

42 mm

l'l
ans=3o01>
Open source
Android App to

jump-start your
development

61 mm
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BUGGY

Package contains

2 x side panels |
4 x removable wheels

the main panel 1
with circuitry,
motors, lights

3 x mikroBUS™ plates

Mini USB cable

The kit contains 1) the main panel with circuitry, motors, lights, and the mikromedia connector; 2) a pair of battery holder tabs; 3) two side panels and a horizontal
bar; 4) three mikroBUS™ plates; and 5) four wheels.




A motorized development platform

[T has the |ooks...

Multiple slots for
soldering the top bar

Top bar with mounting
holes for antennas

Two mikroBUS™ socket
plates on the front

Front signal light

Front (main
beam) headlight

Removable wheels




BUGGY

..and the features

Analog input screw
terminals (shared with
mikroBUS™ sockets 2 & 3)

Power screw terminal
(5and 3.3V)

Rear and stop light

Rear signal light
ON/OFF switch

Mini USB connector for
charging the battery

Rear mikroBUS™
socket plate




A motorized development platform

Assembly

With basic soldering skills you'll assemble the Buggy in no time. Check out
the "package contains” section on page 7 to make sure you have everything
prepared. Then proceed with step 1 and all the way through.
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BUGGY

STEP 1 -Remove wheels from one side

The Buggy's main board is packed in the box with
wheels attached. Remove both wheels from the
left side of the board, by pulling on them.

STEP 2 - Connect the battery

Pull the battery wire under the rail and attach it
to the battery connector.

STEP 3 - Insert the battery

Push the whole battery under the rail. Be careful not
to pinch the wire. The battery should fit squarely
between Buggy's four motors.

STEP 4 - Insert battery holder tabs

Look for the two smallest pieces of PCB in the
box. Those are the supporting tabs that keep the
battery in place. Pick either one and place it in the
sockets on either side of the board, so that the
curved side is facing outwards

STEP 5 - Solder battery holder tabs

Hold the battery-holder tab and flip the
main board so that the battery is now facing
downwards. Solder the tab. Repeat step 4 and 5
for the second battery-holder tab.

STEP 6 - Reattach the wheels

The axle and the socket on the wheel are not
completely round, so be careful to correctly align
them before pushing the wheel towards the axle.
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A motorized development platform

STEP 7 -Insert mikroBUS™ socket plates

The Buggy comes with three additional
mikroBUS™ socket plates. Pick either one and slip
it inside one of the three slits on the main board,
marked mikroBUS 1, mikroBUS 2, and mikroBUS 3.

STEP 10 - Attach top bar

The top bar connects the two side panels and
keeps the Buggy rigid, while also providing slots for
soldering additional electronics. Notice that each
side panel has four different slots for placing the
top bar. You can use whichever one suits you best.
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STEP 8 - Solder mikroBUS™ socket plates

While holding the mikroBUS™ socket plate inside
the slit with your finger, flip the Buggy. Solder
the plates, making sure to cover each of the eight
contact points. Repeat steps 7 and 8 for the
remaining two plates.

STEP 9 -Set side panels in place

Next, position the two side panels. You won't be
soldering them yet, but pay attention to place the
panels in the correct direction: the lower part faces
forward, where the white and yellow LEDs are.

STEP 11 -Solder top bar

Solder the top bar to each side panel. You can
always unsolder it later if you'd like to to change
its position.

STEP 12 -Solder side panels

With the top bar soldered, flip the Buggy. Solder
the two side panels to the main board; there are
two contact points for each panel, one in each
corner of the main board. Now flip the Buggy back
on its wheels. You're done assembling!
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BUGGY

A motorized development platform

www.mikroe.com/buggy






BUGGY

Choose your driver

Now that you've assembled the Buggy, the only remaining thing is to put a microcontroller in the driver's seat. You have two types of choices: (1) clicker 2 is a
compact development platform with a MCU and two mikroBUS™ sockets (2) mikromedia is a multimedia development system with a 320x240 TFT touchscreen and
arich set of onboard modules. Both of these boards are available for different microcontroller architectures.

mikromedia

clicker 2

If you want to remotely
control your Buggy, you'll
also need a communications
click™ board with a wireless
transceiver module (Wi-Fi or
Bluetooth work well).
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clicker 2 & mik

Pin functions

A motorized development platform

Not connected
Reference Ground

Not connected

Left side motors control

Right side motors control

mikroBUS 1 PWM pin
mikroBUS 2 PWM pin
mikroBUS 3 PWM pin
Brake lights

Right signal lights
Low intensity lights
mikroBUS 3 CS pin
mikroBUS 3 RST pin
main beam headlights

Not connected

UART Lines [ $§

FClines [ Son

3.3V power supply
Reference Ground
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NC | NC
GND —===a [enp
om—(N
PWM-A—HHJ PWM-A
PWM-B Py
PWM-C ——Horermec
PWM-D PwMD
e
PwM2 PWM2
PWM3 ——Hotepims
BRAKE BRAKE
TURN-R ——Hor=tumis
H.LAMPS H.LAMPS
i
MBEAM ——} o ousean
NC———nc
NC— oo
UART4H>0 UART-RX
UART UART-TX
12C 12C-SCL

|2C —+==a |i2c-sDA

33V —H»u VCC-3.3V

GND —==a |onp

vee-sv 5V

GND |_| GND
AN1 AN1

AN2 AN2
AN3 AN3

BAT-VSENSE BAT-vsense ——

cs2| pe=—r (S2

RST2 RST2

TURN-L| 82— TURN-L
INT1 |D+% INT1

INT2| b= INT2

INT3 | INT3
BAT-STAT| 05— BAT-STAT
VBUS o% \VVBUS
Ne| e==—— NC
e
nomieH—— NC

SPI-SCK SPI
sPI-Miso| o==—— SP|
SPI-MOSI| SPI

vee-3.3v| oe=—+— 3 3\/

oo GND
Mikromedia/Clicker 2

SOCKET

romedia pinout

System power supply
Reference Ground
mikroBUS 1 AN pin
mikroBUS 2 AN pin
mikroBUS 3 AN pin
battery sensing pin
mikroBUS 2 CS pin
mikroBUS 2 RST pin
left signal light
mikroBUS 1 INT pin
mikroBUS 2 INT pin
mikroBUS 3 INT pin
battery charging status
USB power supply

Not connected

mikroBUS 1 RST pin
mikroBUS 1 CS pin
CK

MISO | SPI Lines

MOSI

3.3V power supply
Reference Ground

Pin functions ------------

The Buggy carries a stan-
dard clicker 2/mikromedia
pinout with a pair of 1x26
connection pads. However,
to make the Buggy easier
to program, some of the
pins have descriptive labels
that point out their func-
tions in relations to the mo-
tors, lights and so on.
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m

clicker 2 -a click” board two-seater

3
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Available for several MCU architectures, clicker 2 is a compact development kit with two mikroBUS™ sockets for click™ board connectivity. You can use it to quickly
build your own gadgets with unique functionalities and features. It's an ideal Buggy driver because it lets you leverage the huge potential of click™ boards, our
constantly expanding range of over 100 add-on boards.
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A motorized development platform

Lights

Just like a real car, the Buggy has a set
of front and rear lights for signaling and
for lighting the way. These lights are
routed in a way that makes them easier
to program should you develop your own
firmware for the Buggy. They're grouped
in three sets based on function: (1)
The pair of white LEDs on the front are
headlights, with two modes of brightness;
(2) The red LED brake lights on the rear
also have two brightness levels; and (3)
the two pair of yellow LED signal lights
are grouped by left and right side.

Highlighted above are the five pins that
control the lights. TURN L and TURN R
regulate the signal lights. H.LAMPS turns
on the headlights and rear lights at low
intensity. Activate both the M.BEAM and

vee vee
LDY 4 LDW FL
¥
2
1
vee—2—
FRONT LEFT LIGHTS
vee vee
LDW & LDY FR
4
2
1
vee—2—

FRONT RIGHT LIGHTS

TURN L

BRAKE
TURN.

BTSN

MAIN BEAM

Pins for controling Buggy’s light

H.LAMPS at the same time for brighter
headlights. For brighter rear lights (stop
lights), activate the BRAKE and H.LAMPS
at the same time.

LbY 4 LDR RL

veea—2—
REAR LEFT LIGHTS

vCce vCce

LDR ¥ LDY RR

vee—2—
REAR RIGHT LIGHTS

LED schematics
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Motors

The Buggy has a differential motor drive. The four DC motors
are split by left and right axis (controlled by DRV833RTY motor
drivers, U6 and U7, one for each side). Steering takes place when
you vary the relative rate of rotation between the left and right
side. This type of steering is simpler to manipulate if you'll be
writing your own firmware for the Buggy. Also, when one pair
of wheels is put in reverse while the other is in normal gear, the
Buggy will start to spin, which wouldn't be possible otherwise.

PWM-Cand :

PWM-D

pins control

theright i the left
side motors side motors

To prevent the motors from drawing too much current from the
battery (and in doing so prevent the other components from
functioning properly) a few resistors are placed to limit current
draw. Each motor can draw a maximum of 400 mA, for a total of
1.6 A for all four motors.



Power supply

Battery charger

The Buggy runs on a 3.7V 2000mA battery.
Once you install the battery, there’'s no need to
take it out; charge it through the Buggy's USB
port. A miniature single-cell, fully integrated Li-
lon, Li-Polymer charge management controller.
MCP73832 enables that. A red power indication
LED will signalize when the battery is charging.
Once charged, it'll turn off.

Screw teminals

The Buggy's expandability is not limited to
mikroBUS™ sockets and click™ boards. You can
attach a variety of sensors and antennas to its
top bar. A pair of screw terminals will allow you
to connect those additional components to the
main power supply. Both 3.3V and 5V outputs
are available. There's an additional pair of screw
terminals that are analog inputs.

PWR SUPPLY

POWER oﬁ@j .
ING i ]

BAT CHARG

) AN-MB2
(D AN-MB3

0"a'-l.mm' R7

Py

BUGGY

ON/OFF switch

The ON/OFF switch on the rear of the Buggy,
between the USB port and the left rear lights,
controls the main power supply. A clicker 2 board
also has its own ON/OFF switch, which should
be kept in the ON position in order for the main
power supply switch to work. A green LED will
indicate the presence of a power supply. When
removing the clicker 2, keep both switches OFF.




A motorized development platform

mikroBUS™ sockets

Enhancing the Buggy with various sensors and communication modules
is easy — you just plug a MikroElektronika click™ board into one of the 3+2
available mikroBUS™ sockets and you're good to go.

mikroBUS™ is a specially designed pinout standard with SPI, 12C, Analog,
UART, Interrupt, PWM, Reset and Power supply pins. It has two 1x8 headers,
each with VCC and GND power supply pads.

The Buggy comes with three mikroBUS™ sockets, two in the front, one in
the rear. If you connect a clicker 2 board to the Buggy you'll get two more
sockets for a total o five mikroBUS™ sockets.

There are more than a 100 click™ boards available. Each click™ board comes
with a single module, and these vary from sensors to displays, audio to motor
control, communication to fiber optics, even speech recognition.

mikro

BUS
AN

°| PwM
e g [

G mikrc ik
§34BUS -  aaBUs
PWM

P | AN

INT | RST INT
. UART-RX cs UART-RX
SPI-SCK UART-TX SPLSCK UART-TX
sPI-MISO \, f2c-scL SPHMISO \ 12C-SCL
SP\:MOSI 12C-SDA I SPI-MOSI 12C-SDA

+3.3V

GND

4

Front mikroBUS™ plates
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o
=EFEEEE
VCC:3.3V VCC-5V 2 o Of Of £
C3 e B Zl
AN-MB WM-MB AR AN A B VmBUS HEADER
AN PWM (H1/H2/H3)

SPI-MOSI

SPI-MOSL
SPI-MISO
UART-TX
UART-RX

Vertical mikroBUS™ socket schematic

Learn more about the mikroBUS™ standard at www.mikroe.com/mikrobus

Rear mikroBUS™ plate
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click™ boards are plug-and-play!

For a few years now, MikroElektronika has been expanding For the complete list of available click™ boards, please visit:
their range of click” boards. Almost each month several ‘

new click™ boards are released, carrying all types of L’
sensors and communication modules. There are over a
100 click™ boards to choose from. You'll be able to expand
vour Buggy with additional functionality with literally
zero hardware configuration. Just plug and play.

T |

608670003100 :OVYW
§ 08N6eLL
| YINOSMYZIdIN

. dIHOO¥JIW

ANATEL:2767-10-2618
FCCID:RI7GL865Q
IC:5131A-GL865Q

Designed in Italy, Made in China

o
LOT:1512

Model:GL86§-QUAD

A
©
@
©
~
<
<
<
o
©
o
B
©
0
©
i
=

o
<
2
3
w0
2
8
—
o
)
&
| =
W

|

NC | NC [RSTI NC [WDE']

...J.l‘l.
GNDIa3W NC | NC

(B 53V
BlueToothclick GSMc

®
A5839
5137 antenova

(3
L Ry =]
2 &
FSYNC
LI
=7 =t
EN DIS

nRF [d click Proximity click
microSD click™ MPU 9DOF click™ nRF C click™ Proximity click™ BUZZ click”™

microSD click

23



A motorized development platform

Firmware

If your clicker 2 board came with the Buggy as
part of a kit, then you're all set — the firmware
compatible with the Android app shown on the
right is already installed.

If you've purchased only the Buggy by itself, no
problem. Clicker 2 and mikromedia boards have a
USB-HID bootloader which makes it easy to install
the firmware. All you have to do is download the
mikroBootloader application for your clicker 2 or
mikromedia board, along with the firmware, all
available from www.mikroe.com/buggy.

mikroElektronika USB HID Bootioader v2.3.0.0

mikroBootloader - -

Wait for
USB link Q

Connect |

tomcy,  LEERAIEE

Choose Browse
HEX file for HEX

Start Begl-lj
bootloader uploading

( J

: No files openad,

mikrobootloader application

Then turn off the Buggy, detach the clicker 2
board, plug it to your computer via USB, and follow
the simple 4-step procedure in mikroBootloader.

If you're making your own custom firmware for the

Buggy in mikroC", mikroBasic™ or mikroPascal™,
you'll also upload it with the mikroBootloader.

24

Android application

Edit the code for the Buggy App and make it
your own — shown here is Android Studio, a
popular Android platform IDE

Install the app on your smartphone or tablet
and take your Buggy to the road

A free open-source Android App for driving the
Buggy is available from mikroe.com/buggy. The App
talks to the Buggy through a wireless transceiver
click™ board (Bluetooth or Wi-Fi). It's a great starting
point to develop your own original applications for
the Buggy, just open the project in your Android
SDK of choice (for example Android Studio, shown
here). But first, spend some time driving the Buggy
around from your smartphone or tablet, just for fun.

#7 BUGGY

Head Lights
Circular motion left

Circular motion right

SPEED



Schematic
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