Module 4EncoderMotor v1.1

SKU:M138-V11

M5STACK
DCS521 FEMALE

TO XT30
FEMALE CABLE

X4
HY20 6PIN
o
PH2,0 6PIN
20CM

4CH PWM H-DRIVER INTERFACE
WITH POS/SPEED MODE STM32+BL5617

| Description
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Module 4EncoderMotor v1.1 is a 4-channel encoder motor driver module that uses the STM32 + BL5617 H-bridge
driver IC solution. It supports 12C communication, allowing for slave address modification and providing flexible control
methods. Through AB pulse encoder signal input, it achieves precise motor motion state and position detection. It
supports duty cycle control, absolute position positioning, and speed adjustment modes, enabling various functions
such as forward rotation, reverse rotation, stop, and braking of the motor. It integrates INA199 power monitoring to
monitor current status in real-time. The onboard power input switch allows for DC 5V or external DC 6 ~ 12V power
input. Compared to the previous 4EncoderMotor Module, this product has optimized the interface, adopting a unified
HY2.0-6P interface. It is suitable for applications such as robot motion control, automation equipment, smart vehicles,

laboratory equipment, and industrial automation systems.
| Features

o 4-channel encoder motor driver

o AB pulse signal input

o Duty cycle, absolute position positioning, and speed adjustment control modes
o [2C communication

o Motor voltage input and current monitoring

| Includes

1 x Module 4EncoderMotor v1.1

4 x HY2.0-6P single-ended cables (20cm)
4 x PH2.0-6P connectors

1 x DC5521 Female to XT30 Female cable

o

[e]

o

[e]

| Applications

o Robot motion control
o Automation equipment

o Industrial automation systems

| Specifications
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MCU STM32F030C8T6
Encoder Motor Driver IC BL5617
Current Detection Chip INA199
Maximum Supported Current 3.0A
Power Maximum 10W
External DC Power 6-12V
I2C Communication Address 0x24

DC 6V@35.03mA

Standby Current
DC 12V@19.25mA
PWM Drive Signal Frequency TKHz
Operating Temperature 0-40°C
Product Size 54.0 x 54.0 x 13.1Tmm
Product Weight 16.1g
Package Size 95.0 x 66.0 x 26.0mm
Gross Weight 57.8g

| Schematics

o Module 4EncoderMotor v1.1 Schematics PDF
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https://m5stack-doc.oss-cn-shenzhen.aliyuncs.com/566/SCH_4EncoderMotor_V1.1.pdf

1 2 3 4
1
w [— Jo— w s
2.GND G351 — e peo —L8 oot our wou sval——— | e 1R OUTR S
4GND G36/ADC3 —— T ear ppy 1 mczour  weuswk | s s 2 | e outR .
6-GND EN/RST-5 —3—CORLRSL Kl pe2 —20 _— — W44~ veo &
8-G23/ MOSI G25/DAC-T — T Py o — 4 § ouTF ﬂ
10-G19/ MISO G26DAC) — , Pl (N’IIF s anv|||_T_ GNDOUTF —5
12:GI8/ SCK VDD_3V3-11 {aus_sva [ERNTRETHE S 5
& 14-G3/ RXDO GI/TXDO-13 et DBG_SWD swD o0 mateonr PR
16-G16/ RXD2 GI7/TXD2-15 Mouencuin 17 | pyy . o8 wzs ovagn 1 e ouTe 8 e
Moy ue son 18-G21/11S SDA  G22/IIC_SCL-17 Ny v s Mou P2 290 | Do dovewwwy LI ovws 7wty BELME 2 | o q
20 506 G519 12 Moy ewim B0 | g wa ch =3
2 »GIVISSK  GIMIS.WS21 —m doyowmiue 31 oy ove a wn 5 outF ﬂ—
24 S0GISNS OUT  GOIS MK-23 —22- GND-|||—T— GNDOUTF
— 26-HPWR =
F — 28-HPWR i 5V 08 meraswT ,w susen7
b 30-HPWR |eus_ear uowonus i _omus 1 ng ouR 2
Ms_BUS My 3v3 LS il prvrimrm 17 ET q
B — WM vee &
gy "1—3% oure L8 T
GNDv|||L- GNDOUTF —=
CORE_BUS 010 IN4T4BWT a A
b u - INR OUTR —
o e RO 2 e ouTR —L
vou o e ™' po v
B J1 HPWR HEPWR o VIN 12V '3 CCQUTF [ $
1T T i | 5
PWR+ GND||| GNDOUTF
RES 4x BDC DRIVERS
Header 2 -
= & g 2 14
5 ) SRT of BB
18 2 BUS 5V
2 { 3 g
3 = VIN LX T ey encwe® eie g M-
| TN ax 6 i
100K VCC FB S z ks MCU ENC mA'E' E1A
xg D | oND ss |2 Slel, o Header 6
& i SRR oS sovenows M g (2
i E‘:‘l’ SY8205FCC
g Rt 2
: ey e wn B 2
POWER&SWITCH 3 L b n
GND g
@ CORE_P0SO vee sv voy ene i B0 es n ¢
N 1 b Header 6
ViN_12v vov oo w5 [
= 5
2 P —— JS 5V BUS SV pou enc wen B2 es 3
»r - S H
= wcy enc wes B2 s
. 3 E - am s
¢ o o7 DI4 s
£ oo
& e sy N Header 6
H £D 0603 Pg
K i
3
I S
u1o =
D o
a5 Header 6
£z2 PORTS
D BUS 5V Mey 3v3
1 z
pa i MESZOBAING o
BETRET &7
VM SWITCH
1 2 3 4

HY2.0 6PIN
to
PH2.0 6PIN

Adjusting Wire Sequence for Different Encoder Motors

| PinMap

I2C Communication and Current/Voltage Detection Pins
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STM32 MCU _IIC_SDA(PB11) MCU _IIC_SCL(PB10) “
G21 G22

Core(Basic)

Core2 G21 G22
CoreS3 G12 G11
Motor Voltage Detect ADC1 OUT
Current Detect ADC2 OUT

Motor Direction Control Pins

STM32 PB14/PB15 PB12/PB13 PB4/PB5 PA15/PB3

BL5617 MCU_DIR_M1R/MCU_DI MCU_DIR_M2R/MCU_DI MCU_DIR_M3R/MCU_DI MCU_DIR_M4R/MCU_DI

(Direction) R M1F R_M2F R_M3F R_M4F

PWM Control Pins

BL5617 (PWM) MCU_PWM_MT1 MCU_PWM_M2 MCU_PWM M3 MCU_PWM_M4

A/B Signal Detection Pins

STM32 PA6/PA7 PA4/PA5 PB9/PB8 PB7/PB6

Encodering motors E1_A/E1 B E2_A/E2 B E3_A/E3 B E4 A/E4 B

| Model Size
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5.5

44

—

@3

UNIT = mm

| Datasheets
o BL5617 Datasheet

| Softwares

Arduino

o Module 4EncoderMotor v1.1 Arduino Library

o Module 4EncoderMotor v1.1 Example with Basic

o Module 4EncoderMotor v1.1 Example with Core2
o Module 4EncoderMotor v1.1 Example with CoreS3

Internal Firmware

o Module 4EncoderMotor v1.1 Internal Firmware
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https://m5stack.oss-cn-shenzhen.aliyuncs.com/resource/docs/products/module/Module-4EncoderMotor/BL5617.pdf
https://github.com/m5stack/M5Module-4EncoderMotor
https://github.com/m5stack/M5Stack/blob/master/examples/Modules/4EncoderMotor/4EncoderMotor.ino
https://github.com/m5stack/M5Core2/blob/master/examples/Module/4EncoderMotor/4EncoderMotor.ino
https://github.com/m5stack/M5CoreS3/blob/main/examples/Module/4EncoderMotor/4EncoderMotor.ino
https://github.com/m5stack/M5Module-4EncoderMotor-Internal-FW

Firmware

Protocol

Version

Module 4EncoderMotor v1.1 12C
v3 First Release Version
Protocol v3

1. Adjust the soft start function and allow setting individual rotation
v4 Protocol same with v3
directions for each motor.

M5 DAPLink

If you don't have the STM32 downloader tool, you can refer to the M5 DAPLink tutorial and use the Core2 or

CoreS3 as a programmer to complete the firmware update for the device.

Protocol

o Module 4EncoderMotor v1.1 12C Protocol
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https://github.com/m5stack/M5Module-4EncoderMotor-Internal-FW/blob/main/documents/Module-4EncodeMotorV1.1-PROTOCOL.pdf
https://m5stack-doc.oss-cn-shenzhen.aliyuncs.com/975/Module-4EncodeMotorV1.1-PROTOCOL.pdf
https://docs.m5stack.com/en/guide/develop_tools/daplink

V3 (FW Version)

M5Stack Module 4EncodeMotor V1.1 12C Protocol 205473/

9

REG MAP (Addr:0x24) [ 1 2 3 4 5 6 7 8 A F note

Motor PWM Duty 0x20 [Motor1_PW| Motor2_P [ Motor3_P | Motor4 P
INTS - - - - =127 ~ 127

RW | M Duty | WM Duty | WM Duty [ WM Duty

Motor Encoder = Motor
Motorl_Enc| Motor?_En| Motor?_En| Motor2_En| Motor?_En | Motor3_En | Motor3_En| Motor3_En| Motor3_En| Motor4_En | Motor4_En | Motord_En [ Motord_En[Encoder-byte0 + Motor

M°‘m$;‘§°d” g"laf :';gf’;i‘g "S;’:’;;gf Z{j’g‘?’;ﬁ; e || e || cwee | e || cee || @ || @i || e || esme | e coder— |Encoder-bytel * 256 + Motor
byted | byed | byel | bye2 | byes | byeo | byel | bye2 | bye3 | byeo byte3 |Encoder-byte2 * 65536 + Motor
Encoder-byte3 * 16777216
-127 ~ 127
Motor Speed 0440 | Motor1_Sp | Mator2_So | Motor3_Sp | Motor3_Sp e T ot erements
INT8 R eed eed eed eed

every 20 ms

Motor1_Pos|Motor]_Pos{Motorl_Pos|Motorl_Pos|Motor1_Pos

M 1 Mo [M 1_Pos| M 1P 1 M 1 M 1 M 1
Motor Mode!” m d:w* © .‘t.‘;’:’;* 3 "‘:“Zn*‘ & M?t‘iz'n»gos ition_Point-tion_Point- ftion_Point- [tion_Point- [ition-MAX- ee‘z’"’; 5P ‘:s; 7‘5" Z;‘)d' 55" fotor1. Spe
- - = |Byted Bytel Byte2 Byte3 Speed - - - -
Votor2_Po
o 0x60 |Motor2_M [Motor2_Po |Motor2_PoMotorz_ po|MOtr2-Po [Motor2_Po [Mator2_Pa IMotor2_Po |y =y oo 5o | Motor2_Sp| Motor2_5p uotor2. spe
Motor2 Mode' - . v = [sition_Point [sition_Paint [sition_Point [sition_Point| - i = s
RAW [ode tion 7| siion 1| sion D [Fg6T 7| OREO|FAREO SR haax- oo p ced] | eed D |ed Point
4 4 S [Speed
Votor3_Po
o 0x70 [Motor3_M [Motor3_Po | Motor3_Po|Moter3_po|otor3-Pe [Motor3 Pa |Motor3 Po |Motor3 P (gt S5 1 5 6 | Motor3_sp| Moter3 Spuotors_spe
Motor3 Mode! 4 - - P Lsiton_Point siton_Poirtsition_Paint sition_Poin| & o - S
RAW [ode siion P | siion 1 | stion D [ On Ot |enFantiSienFentiSIen fetlax - eed p ced| | eedD [ed Point
i / ¥t 5 Specd
Votor4_Po
g X
Votord Mode™ 0x80 |Motor4 M |Motor4_Po [Moror4 Po[Motor4 Po :ﬂ?’;;’“;—;; :‘A;;‘:'gi:‘ L“““::";;::’l :"K“’;:“;;‘:( siion- | Motor4_Sp | Motord_Sp|Motor4 Spuoora spe
otor4 Mode RW |ode sition_P sition | | sition D - - - O ax- eed P ced | eed D |ed_Point

-Byte0  [-Bytel  [-Byte2  |-Byte3

Speed

S

VIN Current Float 0x9 current- | current- | current- | current-

R | bye0 | oyrel | bye2 | byes float

VIN Current X100 Int = VIN
Current X100-byte0 + VIN

VIN Current X100 Int 0xCO I I VL LY Current X100-byte1 * 256 + VIN
R Current Current Current Current Current X100-byte2 * 65536 +
X100-byte0| X100-bytel[X100-byte2| X100-byte3| VIN Current X100-byte3 *

16777216

VINADC 0xAD | ADC Value
8bits” R 8bits Vaule: 0~255
VIN ADC 0xBO | ADC Value | ADC Value
409
12bits® R | 12bits-L Vaule: 0~4095

Vaule: 0~1
0: AB(Default) 1: BA
* Need to restart module to
Encoder affect

AB or BA [~ Writing to this register will save
the value to flash. Please do not
wite 1o this register frequently tol

Soft start bit0: Motor1
bit1: Motor2
bit2: Motor3
bit3: Motor4

00 Version: firmware version
Firmware Version Version
R number

Address: 1~127

Writing 1o this register will save
the value to flash. Please do not
write 10 this register frequently to|
prevent flash damage.

and stop

Address

1] ()Mode:

0:Normal(Open loop)

1: Position Lock

2 Speed Lock

(2)P//D: 0-255

(3)Motor_Position Point = Motor_Pasition_Paint-byted + Motor_Pesition_Point-bytel * 256 + Motor_Position_ Paint-byte * 65536 + Motor_Pesition_Point-byte3 * 16777216
!

(5)

(4)Motor_Position-MAX-Speed: -127 ~ 127
{5)Motor_speed_Point: -127 ~ 127

2] Voltage = ADC Value 8bits/255*3.3/0.16

A1 valtace - (ANC Volie Dhilel) o (ADC Valip 10 016

| Video

M138-V11 4EncoderMotor V1.1 #5f.mp4

| Product Comparison
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https://m5stack.oss-cn-shenzhen.aliyuncs.com/resource/docs/products/module/Module_4EncoderMotor_V1.1/M138-V11%204EncoderMotor%20V1.1%20%E8%A7%86%E9%A2%91.mp4

4EncoderMotor

Module(M138)

4EncoderMotor

Module(M138-

V11)

DC Motor

Module (M021)

Communic Motor
Chip
ation Type

Solution

Protocol Supported

DC
STM32+BL
12C(0x24) Motor/Enc
5617
oder Motor
DC
STM32+BL
12C(0x24) Motor/Enc
5617
oder Motor
DC
MEGA328+
12C(0x56) Motor/Enc
L293D
oder Motor

Control Modes

Duty cycle,
absolute
position, speed
control
Duty cycle,
absolute
position, speed

control

Speed control

mode

M138-V11 modified
encoder motor interface to

HY2.0-6P Grove port
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