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1. Prepare your parts 
For this chapter, we’ll be finishing the physical assembly and beginning to connect the electronics. You 

will need the two parts completed in the previous chapter: 

 

 

 

 

 

 

 

In addition to these, you’ll need the parts for the Top Assembly: 
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You’ll also need a number of electronics parts: 

• Breadboard (M) 

• Motor Driver (D) 

• Arduino Nano (E) 

• Speaker (L) 

 

Some electronics and wires: 

• 2 10kΩ resistors (brown-black-orange) 

• 1  220Ω resistor (red-red-brown) 

• 2 10µF Radial Electrolytic Capacitors 

• 1 LED (your choice of color) 

 

• Straight 

“breadboard” wires 

(N) 

• 1 4x Male-Female 

wire (P) 

 

Finally, you’ll need the bag of screws, nuts, and bolts 

introduced in the last chapter:  

• 4 0.5” 4-40 bolts (Y) 

• 4 4-40 nuts (Z) 

• 6 1/4" 2-28 tap screws (AA) 
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2. Top assembly 

Parts needed for this step: 

• Top 

• Micro-servo (G) 

• Switch (H) 

• Button (I) 

• Head Assembly 

• 6 ¼” 2-28 tap 

screws (AA) 

Attach servo “horn” to the Head Assembly 

Use two of the tap screws (AA) to attach the servo horn 

(included in the servo bag) to the Head Assembly as shown 

in the picture. The screws should be going through the two 

large (pre-drilled) holes in the servo horn. Make sure the 

horn is turned so the part that sticks out is point “down” 

away from the base of the Head Assembly. 

 

Connect button to the Top 

First, unscrew the nut currently 

on the button and set aside the 

locking washer in the middle. 

Second, push the button 

through the top of the Top 3D 

printed piece in the hole 

shown in the next picture. Be 

sure to have the red button on 

the side with small lines 

(opposite the recessed cutout for the speaker.) 
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Once the button is 

in place, screw the 

nut back onto the 

button to hold it in 

place on the robot. 

 

 

 

 

 

 

Attach micro-servo to the Top 

Use two of the tap screws (AA) to attach the 

micro-servo to the Top. Make sure the gear on 

top of the micro-servo is centered in the 

middle of the Top and pointing up (in the same 

direction as the button.) 

 

 

 

 

Attach the switch to the 

Top 

Use the last two tap screws 

(AA) to attach the switch to 

the Top. 

 

Connect Head to Top Assembly 

Finally, push the servo horn on the Head Assembly onto the 

micro-servo. Later, we’ll be attaching this piece with the small screw in the micro-servo bag. 
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3. Breadboard setup 

Parts needed for this step: 

• Breadboard (M) 

• Motor Driver (D) 

• Arduino Nano (E) 

• Speaker (L) 

• 2 10kΩ resistors (brown-black-orange) 

• 1  220Ω resistor (red-red-brown) 

• 2 10µF Radial Electrolytic Capacitors 

• 1 LED (your choice of color) 

• Straight “breadboard” wires (N) 

Place the Nano and Motor Driver on the Breadboard 

For both chips, first place them in the right spot and then 

push them firmly into the breadboard until the “header pins” 

are all the way into the breadboard. If you experience any 

trouble, check to make sure none of the pins are bent. (If 

bent, gently try to straighten them with a small set of pliers.) 

In order to fit all robot parts on the breadboard, these should 

be placed very specifically (as shown in the picture): 

• The Arduino Nano (E) with the left pins in column c and 

the right pins in column g with the lower left pin (labeled 

“D12”) going into c30. 

• Motor Driver (D) in e8-14 and f8-14 with the tan 

component near the top (row 8) 

 

Insert straight wires into breadboard 

“Straight” or “jumper” wires (N) are used to minimize the clutter above the board. We’ll need 8: 4 short 

(possibly orange) wires, 1 slightly longer (gray), 2 slightly longer still (yellow), and one longer wire 

(white): 
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Once you have the wires ready, you’ll need to place them 

in the breadboard as follows: 

Note, +L, -L, +R, and –R refer to the left positive, left 

negative, right positive, and right negative power rails 

respectively. Wires can go in any of the holes on these 

rails. 

• To the Arduino Nano 

o GND->”-“ rail right (j17 to -R) 

o GND->”-“ rail left (a19 to -L) 

o 5V-> “+” right rail (j19 to +R) 

• To the Motor Driver (check out the Appendix on 

motor drivers to learn more about these labels and 

what this part does): 

o Logic GND->”-“ rail right (j14 to -R) 

o Motor GND->”-“ rail left (a14 to –L) 

o Motor Vcc->”+” rail left (a13 to +L) 

o Logic Vcc->”+” rail right (j13 to +R) 

• Across the negative rails: connect –L to –R 

Prepare electronics parts by trimming 

The resistors and capacitors in the kit are longer 

than they need to be and trimming them down 

will also make for a cleaner breadboard. This 

picture with a 220Ω resistor shows the 

approximate length for trimming leads: 

Do this for all of the electronic parts listed at the 

beginning of this section. For the LED keep the 

“+” (longer) lead longer by first bending it as 

shown in this picture. 
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Place trimmed electronics parts on breadboard 

• Between power rails (these reduce “noise” 

that can be caused by motors) 

o 10µF capacitor between +L and –L 

(make sure the lead going into –L is on 

the same side as the “-“ on the 

capacitor) 

o 10µF capacitor between +R and –R 

(make sure the lead going into –R is 

on the same side as the “-“ on the 

capacitor) 

• To the Motor Driver 

o Tie “MODE” high with a 10kΩ (brown-

black-orange) resistor (i8 to +R) 

• To the Arduino Nano 

o Tie “D2” low with a 10kΩ (brown-

black-orange) resistor (a20 to -L); we’ll 

discuss the rationale for this when the 

red button is connected 

• Green LED 

o Connect the “+” anode (longer lead 

and smaller metal part inside the 

glass) to the left side (e1) and the “-“ 

cathode to the right side (f1) 

o Connect the 220Ω (red-red-brown) resistor from the LED cathode to ground (j1 to -R) 

o Find one more longer jumper wire to connect the anode to Arduino D7 (a1 to a25) 

Insert the speaker and test the Arduino 

Finally, attach the speaker to the 

breadboard—red wire to Arduino 

D8 (a26) and the black wire to 

ground (-L), and connect the mini-

USB switch to the port at the 

bottom. Connect to a computer 

and use it to run the 

“ORPC_Step1” code. It should 

flash the light and play a short 

tune. 

  



8 

 

4. Base and electronics integration 

Parts needed for this step: 

• Base Assembly 

• Top Assembly 

• Breadboard with electronics 

• 4xAA and 1 9V battery 

• Speaker 

Breadboard placement 

Peel off the sticker 

backing on the back 

of the breadboard 

and attach it to the 

Base Assembly as 

shown in this 

picture. Take care 

to make sure no 

wires are stuck 

under the 

breadboard. 

Additionally, rest 

the Top Assembly 

on top of the back 

idlers as shown.  
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Connect Power lines 

• Connect the green Molex 

connector from the switch 

to the red connector 

coming from the 9V battery 

holder and the blue (or 

red—this wire varies in 

color from kit to kit) Molex 

connector to the red 

connector coming from the 

6V battery holder. 

• Plug the black ground wire 

from the 9V holder into –R 

• Plug the black ground wire 

from the 6V holder into –L 

 

 

• Connect the green pin from the switch (leading to the 9V 

battery) to the “VIN” pin on the Arduino (j16) 

• Connect the blue (or red—this wire varies in color from kit 

to kit) pin from the switch (leading to the 6V battery 

holder) to the +L rail. (Be sure to not accidently connect 

this to +R.) 

• Make sure the switch is OFF. (Slid over the two pins with 

no wires connected to them 

 

 

 

 

Final test of setup 

Plug in the 4 AA batteries on the bottom and the 9V battery on the top, and then plug the speaker back 

into the holes used in the previous section. When you turn the switch on, it should play the same 

programming as in the previous section. 

 

Next lesson: we’ll be connecting all of the remaining parts to the microprocessor. 
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Appendix:	About	the	DRV	8835	motor	

driver	carrier	

Background on Motor Drivers and “driver carrier” 
A motor driver is special set of chips that lets you turn a high current motor on and off using a low 

current microcontroller. In order to do this, it needs two sources of power—the “logic power” that is the 

same power connected to the microcontroller, and the “motor power” that is only connected to the 

driver. 

Basic connection diagram 

 

In our model, this is flipped 180 degrees with “VMM” in the upper left and “MODE” in the upper right. 

In our program, we’ll control it with the following commands: 

Simplified drive/brake operation with MODE=1 (PHASE/ENABLE) 

xPHASE xENABLE xOUT1 xOUT2 operating mode 

1 PWM L PWM reverse/brake at speed PWM % 

0 PWM PWM L forward/brake at speed PWM % 

X 0 L L brake low (outputs shorted to ground) 

 


