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Debug motor board without 11.1V battery

LaunchPad Debugger

Sensor board powered separately ’

Sensor board

11.1V 15
5V 5V 5V 5V | VBUS 5V | 1M2937 J —
Laptop use J101 LaunchPad micracontroller 53
removed 3.3V 3.3V 3.3V
3.3V E— J
J101 J1 Motor Board:
LM2937 3.3V SSD1306 ESP
3.3V TP10. XDSiVCC J10 VOUT 5.0V Servo (not powered)
11.1 DC motors (not powered)
All grounds connected LM2937 can supply 400mA of 3.3V
. Sensor board powered from
Run or Debug motor board with 11.1V battery citner vour or Us6 on sensor board ] Sensor board sv \
J2
v LaunchPad Debugger vouT 11.4V 11.1V 15
?\1,01 5Y, 5Y, VJB}LIS * LM2596
Laptop uss LaunchPad microcontroller m
2 3vkgremoved |33V 3.3v| 3.3v 4
J101 )1 Motor Board:
3.3V 55D1306 ESP
TP10, XDS_VCC J10) LM2937 VOUT 5.0V Servo
3.3v 11.1 DC motors

All grounds connected

LM2937 can supply 400mA of 3.3V

LM2596 can supply 3A of 5.0V
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1 2 [ 3 [
BAT60 or J1 (not both)
SV from laptop D4 +5v D3
BAT 60A_E6327 BAT_60A_E6327 L vy 2
SMDRI127-330MT
| 5V to sensor board L1
VBUsS VOUTL 14 12 +11.1V D5 vouT
) 2 B530C—13—F
) (L (L 2@ 1725656 10 1 PO
1 Hﬂ 114V LM25965—5.0_NOPB Hﬂ Vout
5Vsel
do not populate J1 N R +11.1V LN FB }
GND (L ‘LJ5 2 lout ON/OFF (
A +| s 3 lenp GND_2 B
11.1v KK-396 6B0UF 330uF
ﬂT - T T
3.3V on J101 must be removed
XDJsi\(jCC +3V3 131 J2_ 8 GND
12 LaunchPad LaunchPad
e
P9 > LIN2
ESP_rst| pA25 3 L_IN1
PA9/PB23 6 ESP_GPI02 47 Center_Bump
8 Right_Bump
10 | UART2_RX
12 UART1_RX |
B RNL 14 UARTO_TX
Left_Bump 16 UARTL_TX UARTO_TX
12C1_SCL 18 PAL6/PAL8 CANTX 20
12C1_SDA 20 CAN_Rx 20 {PB16
i -
DAé 1 =
GND |
Connecting XDS_VCC to +3.3V is required to protect 2
the LaunchPad 3.3V regulatar when system is powered LM2937ESX-3.3_NOPR| ©
by the battery. It is also required to run the microcontroller -
from external power (not laptap). u2
5
-
2JE
+5V =2 8
_ +3V3
[ 5V +3.3V
+3V3 | el al
Two versions on Amazon with Vcc and Ground switched
c 1 | oo 64 tall, 128 wide R1 R2
GND ] GND 1.6k 11 - 227 ; 750
5T 2 1 vce (5V-1.8V)/2mA = 1.6kohms Y U
\2C1RZCL : S vee N (3.3V=1.8V)/2mA = 7500hms
= 3 st D2
S DL r'd
scL
LED
753 [2C1 SDA 4 | oon :; LED y%
8
SD8 U3 SSD1306 . GND -
“ o
Remove RS if not using 12C
GND
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TCAN1057AVDRQ1 (pin 5 to 3.3V)

+5V
56 L
TCAN1057AVDRQ1L 0.1uf
CANH
GND CANH 1@ J4
3 1vee CANL —1 R4S 120 2@ 1725656
PAL3 y—CAN_Rx 4 1 RxD vio -2
— C3 CAN endpoint
T 0.1ufF
~
Insert J3 on both the top board and the bottom board
GND Remove J3 if on middle boards if using more than 2 boards
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1 2 3 4
us
ESP8266-1
PA17_UART1_TX 1
@ RxD Vee
L2l 6pi00 Reset
31GPI02  Ch_PD
416ND >D
Negative logic, internal pullup J
Interrupt on falling edge
GND
Left_Bump Center_Bump Right_Bump
~ ~ ~
© 13 © J14 © 15
Bump_Left Bump_Center Bump_Right
§ § g
GND GND GND
PA28 and PA31 can also be 12C
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PINCM
17
13

25
26

23

Pin
PB4
PB1

PBB
PB9

PB6

Mode Timer Usage

Mode4  TIMA1_CO Left Motor, IN2, PWM low for forward, GPIO high for reverse
Mode4  TIMA1_C1 Left Motor, IN1, GPIO high for forward, PWM low for reverse

Mode4  TIMAO_CO Right Motar, IN2, PWM laow for forward, GPIO high for reverse
Mode4  TIMAO_C1 Right Motar, IN1, GPIO high for farward, PWM low far reverse

Mode7  TIMG6_CO Steering Servo PWM high 20ms periad

Itrip = 65kV/RILIM(kohm).

If RILIM = 33 kQ. the DRV8871-Q1 device
limits motor current to 2 A no matter
how much load torque is applied

IN1 IN2 have 100k internal pulldowns

+11.1V 114y
U7 ﬁ_ 5 us |
pr— c6
DRVEB71DDAR 22u;P4 DRV8871DDAR S
1 8
1 8 o out2 GND ouT2
2 | ENP U2 PB8 2 {iN2 PGND |~ P6 vouT
PB4 i GID PB9 3 fiNt ouT1 |-&
PBL 3 1INt ouT1 |8 N 4 5 OutZ‘_‘T
4 5 ILIM VM
ILIM VM 19
Left R7 7 "
o B TP5 S5 o BE c7
R6 o T outt '9 22uF
33k o o Out1
< < GND
GND GND
Jonathan Valvano
The University of Texas at Austin
Sheet: /Motor Circuits/
File: Motor.kicad_sch
Title: ECE445M Robot Board
Size: AL [ Date: 2025-12-23 [ Rev: v7
KiCad E.D.A. 9.0.7 [ Id: 5/5
1 2 4 I [




