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Introduction

FireBeetle Covers-DC Motor & Stepper
Driver SKU:DFR0508

DFRobot FireBeetle series are low power consumption microcontrollers designed for Internet of Things (loT)
development. FireBeetle Covers-DC Motor & Stepper Driver is a DC motor & Stepper Motor driver designed for
FireBeetle Microcontrollers. It can control up to fourchannels DC motors / two-phase four-wire stepper motors

simultaneously.



The motor driver cover integrates a STM8 as its coprocessor, controlling the motor speed and direction. It
communicates with Microcontroller via 1IC port, supports up 1000Hz refresh rate. The assisted processor STM8
controls motors and set the main control free. It effectively reduces the dependence on MCU pin resources and
MCU occupancy. Independant motor control make the multi-motors projects more affordable. Cooperate with
DFRobot Arduino Motor Library, it will reduce your development difficulty.

This stepper motor driver adopts 2x TB6612FNG chips and performs excellent in low power consumption
application. The consumption current is only 30mA under static state, and motor driver can provide 1.2A output
current at 5V and the peak current is 3.2A@5V. Besides, the motor drive supports 4~12V wide-range power input.

FireBeetle Covers-DC Motor & Stepper Driver also provides four independent interfaces to drive servo. So, you
can control servo directly. It can be widely applied to intelligent car control and gear control.

Features

Support 4 channels DC motors drive
Support 2 channels two-phase four-wire stepper motors drive
Support 4 channels servo drive

Equipped with a STATUS indicator (LED)

Specification

« Microprocessor: STM8S105

« Operating Voltage: 3.3~5V (Connect to FireBeetle VCC Terminal)
« Operating Voltage: 30mA

« Motor Drive Chip: TB6612FNG

» Motor [null Drive] Voltage: 4-12V

« Output current: 1.2A single-channel continuous drive current

« Start / Peak Current: 2A (continuous pulse) / 3.2A (single pulse)
« Communication Port: 1IC

« 1IC Address: 0x18

» Dimension: 2.28inches x 1.14inches (58mm x 29mm)

A NOTE: the motor power supply must be independent from logic control power supplies!

Function Diagram

Provide 4-channel servo drive interfaces (D6-D9)
Provide 4-channel general motor drive interfaces (M1A/M1B, M2A/M2B, M3A/M3B, M4A/M4B).
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Board Overview
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Fig3: DFR0508 FireBeetle Covers-DC Motor&Stepper Driver

STATUS Instruction

LED Modef1: Blink (frequency: 30Hz), indicating the motor drive chip is waiting for initialization commands from the
host.

LED Mode2: Lighting, indicating the motor drive chip works well (control motor operation and wait initialization
commands from the host).

LED Mode3: OFF, indicating communication error of the motor drive chip.

A NOTE: NC means Not Connected, VCC means Output Voltage of power supply (5V-USB;3.7V-lithium
battery)

Tutorial

Requirements
Take FireBeetle ESP8266 board as an example at here, other Arduino control boards such as arduino UNO,
arduino Mega... are also can be used.

Hardware
1 x ESP32/ESP8266 Board



1 x FireBeetle Covers-DC Motor&Stepper Driver
1 x Hybrid Stepper Motor for 3D Printer (3.5kg)
1 x DC Motor

Software

Arduino IDE V1.6.x Click to Download Arduino IDE from Arduino®

Please download and install FireBeetle Covers-DC Motor&Stepper Driver library files.
About Library installation.

DC Motor Drive

FireBeetle Covers-DC Motor&Stepper Driver can control up to 4-channel DC motors simultaneously. There are 4
marked motor connectors:

M1A&M1B, M2A&M2B, M3A&M3B and M4A&M4B. We’ll show you how to control a DC motor with a Firebeetle or
Arduino board.

Hardware Connection

Connect the DC motor to M1A&M1B port, M1A to anode and M1B to cathode. Generally, you need to connect a
motor power (4~12V) to Motor PWR port, and connect a logic power (3.3~5V) to VCC & GND pins. If you use
FireBeetle, you can plug the cover on the board, and connect the external power (4~12V).

Input Voltage
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DC Motor Drive Wiring Diagram

Sample Code



Program Function: the first group rotate in C.W.(Clockwise) for 2s and rotate in anti-clockwise for 2s, then stop for
2s and followed by recycling.



Functions:

1. Creale a molor objetl

2. Inilkabe the moblor dewe, resd Prodoct 1D and Wersion 1D, and prind 4o the sedal porl

3. Sl spead

4. St direction and starf to rotate

Stepper Motor Drive

FireBeetle Covers-DC Motor&Stepper Driver can control two-channel two-phase four-wire stepper motors
simultaneously. It adopts DC motor interface and control via IIC interface. The test explains the way demonstrates
how to control a two-channel two-phase four-wire stepper motor by Arduino main board.

Hardware Connection
Connect the stepper motor to STEPPER1 and the power supply of motor should be 4~12V, shown as below.

input Voltage
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)
* #file Stepper.ino
* #brief DFfcbot's Motor Urive
* #n Thee sxample SEEORNRLTraflas CwWo groups of FCGppIing mators [Grocp A and Group B} work cogechsr
at the same time, including operations such a8 precision control of rotatios angles. rotatiom
dirsctions ete.

* Bcopyright [DFRabot] (htgp:/fvew, df robot . com) , 2016
* Bcopyright GNI Leaser General Public Licenss

= Fapthes [LiKia)

* fvermion Vi1.0

* Fdate FORIV=T=-11

L] mm-;ffqlﬁm_mtmmr_mtu:lm
o'

Pinclude *Arduyino.h®

binelyde “"Nire.h"

finclude "DFRebat Matordtepper, k™

I,l'll!llllll!ll-lulllllllllllllhmrd. jﬂ.trmid,n-Illrrllllll--l---lll-lllllltll.l'
SR =3Stepper Groop A-==>[MIAfA+)  MIB (A=), MIA (B+) , M20 (8=} )
A== =25teppar Group F===>[MIATA#) M0 (A=)  N4A [B+) M40 (0=} ]
/O rotate In positive direction

J/CCHy rotatw in reverss

FIAD: Chip Selection Address I

FfAl: Chip Selection Address I

JIAd: Chip Selection Address J

FAANr Chip Selection Address 4

Hr!rttirir!!!!!!r!n“tjm J_ﬂ.trunt‘nrlfi‘"'!!ll!!!!ﬁ*!‘f

difvoid start(filoat angle, vintlf ¢ spesd, ulintE b dir)
#7/*This funcrion cap be used to start the mator

Ffangler Set the Angle Mip0*(If che Angle ia eguai to 0%,7The motor will mot stop apioningl
Fr apaed: Set the apeed Min:g
Afedir: Set Celentation CW ar CCW

Afeald geelir ()
A *Thim Functbiom can get Ehe currest rotstion direction of the sotor

BFfiobat_Stepper steppechiShl

vold muli_ﬂ.lﬂ
[

aceppech atartil, 13, !stepperA.gecDie())
1

vold setupl) |
Atinitialize porial commchication at J600 bits per secand:
Sarial. bagind 153000
ffjaln ide byl [addregs epcianal for mascer)
Wire.begin();
Fffnitialine drive chipes of stepping metors (Eroup A and Group B
stepparh. initd) §
ffSetting stepping motor Srowp A rotats in positiwe direction
steppech_start{l, 20, CWigz



ceverse SA{);
da lay i 15

Program Function: growp A stepper motor (M1ALA+), M1B{A-), M2A[B+), MZB(B-)) reversa the rotation diraction in avary 25
Fumnctions

1. Creals a stepper molor Db,

DFfobot_Stepper steppacA(SA] 5k repressnts group A stepper motors (MIA(A«), MIB{R=), M2A(B+), MIB(B=})

2. Initiate the molor dive, mad Prodect 1D and Version 1D, and prind o the seral pod

init L

3. Saet angle, speed, direction of the stepper moltor rotation and stard 1o rokale

ATAFL [Aangle, Spasd, dig)
The maximpus reaslution ia ', whishh BEARR Cha RINiIEE rotats inglu L8
Eo that thes motor wor't rotate LT the resolution set te ba * and gorly rotate Lo " LF the resclutisn

ast Lo b
-

[AE the rotate angel sef to ba 0, the motor will ksep rotatimg] .

+ set speed. The spesd range is Set 1t to and the rotate speed is Dr/ming set it Lo maximuom
and the rotate spesd is E/min.
i st directlon. dir r rotate in C.NW. {Clockwise) ; dir t rotate in anti-clockwiss

o |

d. Reverss the lunchion of group A Sleppér malor

raverss HA{)

DC Motor & Stepper Motor Drive
FireBeetle Covers-DC Motor&Stepper Driver can control a stepper motor and 2 DC motors simultaneously and let

them work independent to each other. The test explains the way to control both stepper motor and DC motors at
the same time.

Hardware Connection
Connect the stepper motor to STEPPER1 and DC motor to M4, shown as below.



Input Voltage
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DC Motor & Stepper Drive Wiring Diagram
Sample Code
Bfilea MOTOF SCeppar.ing
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.Ifiirl-i--l-rr'il"ii---l‘r-drﬂ, -ﬂl‘ilefﬂflﬁ-ﬂ'"*'**'****'*"'f
FiMI===rmator Group d-==>[NIA(+) MIB({=]) ]
FANf==eanotor Group d==—=2>IN48 (¢} N48 (=] ]
S SR ~==35tepper_ Group A---3[MIA &), MIB{A-5 , M2A [B+] W28 (B=) |
F/CWT rotate in poaitive direction
JAC0W: rotate in reverse
AAAQ: Chip Salection Address
FAAL: Chip Selaction Addreass
FAZ: Chip Selection Address
AAAY: Chip Selection Address
frisresrerrsiesrrnFynerion fTRetrgctionpr*fferisisssnreanf
Afvoid stare{float angle, wintlf & speed, wint® t oir)
FreThis funceion can be used [o NEarc Ehe BOLOFP

il M

fftanglar Sae che Asgls Min:0®(IF the Asgla I8 sgual Fo 0F,Ths metor will Aot scap apianing)
A/ *apeed: Fer the apeed Min:8
dfvdicy Ser Orientation CH or OOW

Sivedd petdirn)
FAiThle function can gef bthe current rotation ditectica ofF the motor

DOFRchbot Stepper steppard(SAl)
DFRcbor_Motor motord (M4) )

woid reverss 40}
[
motord.start { ‘notocd.getDicihbi

void reverse BA()

i
stepperh.start (0, 12, !stepperA.getDir());:

volid asetupl() |
ffinieialise asrial comsunication at 9600 bics per secand:
Serial. begin(115200);
A/ja0in i2¢ bus (address opticnal for mastec)
Wire.begini);
JrInitialize motor drive chip of stepping motor (Group A) and % group of D.C motor
stepperA.init ()
motord.initi:
Fif%et the initial diraction
motord.atart (CH) ;
stepperd.start (0, 12, CW);
delay(1500);

void loopl)
I
static int i=i;
Simorard reverse in every 1.5 seconds
revarae 4();
S/Stepping motor (Growp A} reverse in every ¥ seconds
AR {++ik2) == 0} {
ceverse_SA();
f=0;



]
delay (13000 p

Program Function: group A stepper molors (M1ALA+), M1B{A-), M2AJB+), M2B(B-}) reverse in every 35 and group 4 DC mabor (MaEA[+),
M4E(- | revarsa in avery 1.55.
Functions:

1. Croate a stepper motor object.

Dm_ﬂ-tlpplt stapparA{Shk) : A represants group A steapper mobors (M1A {A+), M1B {A-j, H2A (B+), HIB(B-]1]

s I |
2. Creabe 8 DC molor object.

DFRobot_Motor (M4]: M4 represents group 4 OC motors (M4A [+], M4AB {-))

3. Initiate the mobor drive, read Product 1D and Version (D, and peint to the sedal port.

Lele ()

4, Sat the rotation directon of the DC motor and stan to rotate,

starkt (dir] dir="w1 rotate in C.W. {Clockwiss] dir=CCWi rotate in anti-clockwise

5. Set anghe, speed, direction of the stepper mator rotation and start to rotate.

sngle; set Ehe rotation resslution, The maximem resolution im |.|.':|'.. which means the minimum rotate angle
ia 0.9%.
S5 that the motor worn't rotate LF Ehe resolutlion set to be 0.1% and enly fotate Le 0.%% 4f the resclution
a8t co ba 1%,
Mimr 0% (AFf the rotate angel set to ba 0, the motor will keep rotating).

spead: st spesd. The spesd range la 0-10235. Set it to O and the rotace speed is Or/mis) set It to saximos
1021 and the rotate speed ia J00r/min.

thri st direction. dig=CMi rotate in C.W. (Clockwliesl ¢ dir=CCW; rotate in anti=-clockwine.

s I
6. The reversa function of group 4 DC motor.

ravazse_4()

T. Tha reverse funclion of group A slepper motor,

Eewaess_SA ()

Definition of APl Function and Macro

Mascro:

Ob et 3

HEi--->tha firat group DC motor-—->[MIA[«} MLE{-}]
M2--->the sscond group DC motor---»[M2A({+) ,MI1B{-}]
Mi===>chi Third group DC mOToE=—->[MIR (=] MIB(=)]
Hd--->tha fourth group DC motor--->[M4A[+]) ,M4B{-}]

Bk--->the group h stepper motor------ »[HIAA+) MIB(A-) ,M2A(B+] ,MIB (B-) ]
ER===rthe SrEEp K ALOPPEE MOLOF -c-==a3 [HANIAG) MIB(A=-]) MEK[BE]) , MAR(E-] ]
Eayword Expanslong

‘H: epotate Lim C.W. [Clochwliaa)

CCH: rotate in counter clockwiss

CS |Chip Select)] Address

kO: che Eirst chip salect addresas
it the second chip select address

Eha Ehird chip selacet address

the fourth chip select address

>
'3



Fumetion:

The libracy wsed to contrel D motor and stepper moter, including C.W rotation, C.C.W rotation, speed adjus
tmant and stopplieg.

L. Open drive hardware of DC motor and stepper motor, read Product ID amd Versiom ID.

vold lniefhks

2. Shutdown the drive hardears.void shocdown ()}

3. Btop tha motor COL&LiOR.

vold staplh;

4. Ser the DC mobor Fotation dirFection and atart rebating.

wald I-II-I'E-:UH'“'_I: airkraled At directlon CW or CCH

5. Bet angle, speed, direction of the steppar motor rotation and start cotating.

vold start(Eloat angle; hintli_t Bpead; 'I.Ii-Tl-tﬂ_I'. dig) sanglie: et Ehe rotation resolution.

The maximum resclution La 0,5 which meana the minlmum rotate angle is 0.8,

50 that the motor won't rotate if the resolution set to be 0.!%and only rotate to 0.5%% if the resslution set
to be 1%,

Ming B* (4f the rotate angel set to be 0, the motor will keep rotating) .

spead: set spesd. The speed range is 0-1023, Set it to { and the rotate spesd is Or/minsset it to mawimom 1
023 and the rotate speed is J00c/min.

dirr wet direction. dir=CH: rotate in C.W. (Clockewlsel ; dic=CCW: rotate in CoWlanti-clockwise)

i. Speed control of OC motor & stepper motor

yoid lq:ﬂd[uhur.'l.ﬁ_l: val) prals aat spesd patoritl<eyal<=405E stwppazilc=val<=1023

Dimension Diagram
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Fig4: FireBeetle Covers-OLED12864 Display

FAQ

Q. How could FireBeetle Board-ESP32 control servos with Arduino?
A. ESP32 is incompatible with local servo library files of Arduino IDE itself, but you can download DFRobot
Arduino-Servo library to enable servo drive.

Q. Why the program cannot be downloaded when plug the Motor Expansion Board?
A. FireBeetle-ESP32 Board V1.0 is conflict with the motor expansion board in RESET circuit. You need to unplug
the expansion board to download and upload.And DFRobot fixed this problem in the following FireBeetle series.

For any question/advice/cool idea to share, please visit DFRobot Forum.
This is a toggle with link to the top of the page
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