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Battery 5 V, 1 A

1S Li-Ion
Battery

Power

Data

GPIO

GPIO

USB

DC Motor
Driver IC

ADC

1-Wire

Microcontroller
ESP32-S3

V System

Tinkering

For Easy

RGB LED
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PWM

Power

3.3 V, 500 mA
Low Drop-Out
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In Out
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Control
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Power

GPIO
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Control

Power
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DC Motor
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Micro Servo
SG90

PWM

5V

+

-

Integrated
Controller
RGB LED
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In Out
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In
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Extension
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Socket
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SPI
2

Power
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Debugging
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Section USB & Battery Connectors

Circuit Cruiser (Beursgadget E&A 2025)
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USB D_N

USB D_P

B-
1

MOUNT

B+
2

JST
S2B-PH-SM4-TB(LF)(SN)

J3
2 Pins

C0G
50 V

C6
100 pF

GND GND

Würth Elektronik
61300211121

J4
2 Pins

V Battery

Battery Interface

C0G
50 V

C3
100 pF

GND

USB VBUS

R1
5.1 kOhm

GNDGND

C0G
50 V

C4
100 pF

GND

R2
5.1 kOhm

GND

X5R
16 V

C5
22 µF

USB Interface

GND

GND

Vcc

Nexperia
PRTR5V0U2X

D1
5.5 V

X7R
50 V

C1
10 pF

X7R
50 V

C2
10 pF

GND GND

USB CONNECTOR D_P

USB CONNECTOR D_N ESP32 USB D-

ESP32 USB D+

GCT

GND
A1/B12

VBUS
A4/B9

D-
A7

CC2
B5

SBU1
A8

D+
B6

D+
A6

D-
B7

CC1
A5

SBU2
B8

VBUS
B4/A9

GND
B1/A12

MOUNT

J1

USB4105

Würth Elektronik
609002115121

J2
2 pins

B+

MCC
Q1

SI2301-TP

V System

R5
100 kOhm

GND

For factory programming,
V System can be supplied

via USB VBUS.

R4
10 kOhm

R3
5.1 kOhm

Diodes Inc.
D2

S1A

Würth Elektronik
742792023

FB1

120 Ohm @ 100 MHz

USB VBUS

GND

Würth Elektronik
744231091

L1

90 Ohm @ 100 MHz

J2 & J4 comprise 
a makeshift 

power switch.

A piece of 500 µm 
width trace acts as an 
'if-all-else-fails' fuse 

for the battery.

Q1 prevents current 
flowing from USB to the 
battery when USB VBUS 

is present.

TP1

GND

TP2

TP3

GND

USB VBUS Unfiltered

This pin is 
left floating 
on purpose.

PIC101 

PIC102 COC1 

PIC201 

PIC202 COC2 

PIC301 

PIC302 COC3 

PIC401 

PIC402 COC4 

PIC501 

PIC502 COC5 

PIC601 

PIC602 COC6 

PID101 

PID102 PID103 

PID104 

COD1 

PID2010C 

PID2020A COD2 

PIFB101 PIFB102 

COFB1 

PIJ10A10B12 

PIJ10A40B9 

PIJ10A5 

PIJ10A6 

PIJ10A7 

PIJ10A8 

PIJ10B10A12 

PIJ10B40A9 

PIJ10B5 

PIJ10B6 

PIJ10B7 

PIJ10B8 

PIJ10MOUNT 

COJ1 

COJ2 

PIJ301 

PIJ302 

PIJ30MOUNT 

COJ3 

PIJ401 PIJ402 

COJ4 

PIL101 PIL102 

PIL103 PIL104 

COL1 

PIQ10D 

PIQ10G 

PIQ10S 

COQ1 

PIR101 

PIR102 
COR1 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 

COR4 

PIR501 

PIR502 
COR5 

PITP101 
COTP1 

PITP201 
COTP2 

PITP301 

COTP3 PIC602 

PIJ302 PIJ401 
NLB0 

PIC101 PIC201 PIC301 PIC401 PIC501 

PIC601 

PID101 

PIJ10A10B12 

PIJ10B10A12 

PIJ10MOUNT 

PIJ301 

PIJ30MOUNT 

PIR101 PIR201 PIR301 

PIR501 

PITP201 

PID104 

PIJ10A5 

PIR202 

PIJ10A8 

PIJ10B5 

PIR102 

PIJ10B8 

PIQ10G 

PIR402 

PIR502 

PIC202 
PID102 

PIJ10A7 

PIJ10B7 

PIL101 

NLUSB CONNECTOR D0N 

PIC102 
PID103 

PIJ10A6 

PIJ10B6 
PIL104 NLUSB CONNECTOR D0P 

PIL102 

NLUSB D0N 

PIL103 NLUSB D0P 

PIC502 

PID2020A 

PIFB102 

PIR302 

PIR401 

PITP101 

PIC302 PIC402 

PIFB101 PIJ10A40B9 

PIJ10B40A9 

NLUSB VBUS Unfiltered 

PIJ402 PIQ10D 

PID2010C 
PIQ10S 

PITP301 
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Section Battery Charger

Circuit Cruiser (Beursgadget E&A 2025)
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Charger Temperature Sense

4.20 V

Charge Current Selection

90 mAPrecharge Current

45 mATermination Current

Charge Timer Protection

100 mA

540 mA

R6 placed, R7 not placed

R6 & R7 not placed

R6 not placed, R7 placed

GND
3

Input
1

I Set
2

I Set 2
7

Do Not Connect
6

Output
10

Power Good
5

Precharge / Termination
4

Temperature Sense
9

GND
EP

Charging
8

Texas Instruments
IC1

BQ24092

X7R
50 V

C8
1 µF

R8
1 kOhm

R9
1.8 kOhm

GND GNDGNDGNDGNDGND

Würth Elektronik
150080A75000

LED1
Amber

USB VBUS

Charger Power Good

Charging

V Battery

X7R
50 V

C7
1 µF

GND

R10
100 kOhm

3V3 USB VBUS

R11
1.8 kOhm

Charger Power Good Charging

NCU18XH103F6SRB
muRata

-t°

NTC1
10 kOhm @ 25 °C

No Charging

½ Charging Current

No Charging

4.06 V Voltage Limit

Charge Voltage Limit

500 mA

T ≤ 0 °C

0 °C < T < 10 °C

T ≥ 60 °C

45 °C < T < 60 °C

Battery Temperature Protection

10-hour Safety Timer

USB Input Linear Battery Charger

Status Signalling

FID1 FID2

Local Fiducial Markings

TP4

GND

TP5

TP6

The battery charger will 
not work whenever J2 is 

removed from J4.
See sheet 2.

IC1 charges the battery with 
500 mA. It takes about 8 

hours to charge a fully 
depleted battery.

The local fiducial marks 
allow for more accurate 

placement of IC1.

R6
1 kOhm

R7
1 kOhm

I              · (R9/100)
100

CHARGE

I              · (R9/199)
100

CHARGE

Battery Charger Specifications

GND

NTC1 should be 
placed in good 

thermal contact with 
the battery.

I                   =PRECHARGE

I                      =TERMINATION

PIC701 

PIC702 

COC7 
PIC801 

PIC802 

COC8 

COFID1 COFID2 

PIIC101 

PIIC102 

PIIC103 

PIIC104 

PIIC105 PIIC106 

PIIC107 

PIIC108 

PIIC109 

PIIC1010 

PIIC10EP 

COIC1 

PILED1010C 

PILED1020A COLED1 

PINTC101 PINTC102 

CONTC1 
PIR601 

PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PITP401 

COTP4 

PITP501 

COTP5 

PITP601 

COTP6 

PIR1002 

PIIC105 

PIR1001 

PITP601 

NLC\h\a\r\g\e\r\ \P\o\w\e\r\ \G\o\o\d\ 

PIIC108 

PIR1101 
NLC\h\a\r\g\i\n\g\ 

PIIC109 PINTC102 
NLCharger Temperature Sense 

PIC702 PIC802 

PIIC103 PIIC10EP 

PINTC101 

PIR701 PIR801 PIR901 

PITP501 

PIIC102 

PIR802 

PIIC104 

PIR902 
PIIC106 

PIIC107 

PIR601 

PIR702 

PILED1010C 
PIR1102 

PIC801 

PIIC101 

PILED1020A 

PIR602 

PIC701 

PIIC1010 

PITP401 
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Boost Converter Enable

Boost Converter FeedBack

Switch Node

1

PGND

2

Feedback
5

AGND

4

V In
3

Enable
6

Power Good
7

V Out
8

AGND

EP

Microchip Technology
IC2

MIC2876-5.0

X5R
16 V

C14
22 µF

X5R
16 V

C15
22 µF

X7R
50 V

C11
1 µF

C0G
50 V

C13
100 pF

C0G
50 V

C12
100 pF

VOUT
5

GND

2

Enable
3

NC
4

VIN
1

GND

EP

TLV75733PDYDR
Texas Instruments

IC3
3.3 V

X7R
50 V

C17
1 µF

X7R
50 V

C16
1 µF

GND

V Battery

X5R
16 V

C9
22 µF

R12
100 kOhm

3V3

5V Power Good

5V Enable

5V

GND GNDGND GND

V System 3V3

5.0 V ±3.5 %Output Voltage

2 A max.Output Current

2 MHz ±20 %Switching Frequency

5 V Output Boost Power Supply

3.3 V Output Linear LDO Power Supply

3.3 V ±1.5 %Output Voltage

1 AOutput Current

Würth Elektronik
742792023

FB2
120 Ohm @ 100 MHz

Nexperia
Q2

BC847B

R14

10 kOhm

R16

10 kOhm
USB VBUS

FID3 FID4

Local Fiducial Markings

TP9

TP8

TP10

TP7

Boost Converter V In

TP12

GND

TP11

GND

TP13

R15
180 kOhm

IC2 can also be a 
MIC2876-A. In that case, 

replace R13 for 820 kOhm 
and place R15 (180kOhm).

Quiescent Current

Load Regulation ±0.2 %

109 µA (Enable = Low)

5 V Power Supply Specifications

3V3 Power Supply Specifications
≤ 2.5 VUndervoltage Lockout

Quiescent Current

Load Regulation ±69 mV

≤ 40 µA

≤ 2.5 VUndervoltage Lockout

≤ 500 mVDropout Voltage

The 3V3 supply current 
will probably be limited 
to less than 1 A because 

of heat dissipation.

The 5V is switched off 
by R16 and Q2 

whenever USB is 
connected.

The summed capacitive 
load on IC3 may not 

exceed 200 µF.

X5R
16 V

C10
22 µF

Würth Elektronik
742792023

FB3
120 Ohm @ 100 MHz

R13
0 Ohm

Würth Elektronik
74404054015

L2
1.5 µH

5V Switch Node

PIC901 

PIC902 COC9 

PIC1001 

PIC1002 COC10 PIC1101 

PIC1102 

COC11 

PIC1201 

PIC1202 COC12 

PIC1301 

PIC1302 COC13 

PIC1401 

PIC1402 COC14 

PIC1501 

PIC1502 COC15 

PIC1601 

PIC1602 

COC16 PIC1701 

PIC1702 

COC17 

PIFB201 PIFB202 

COFB2 

PIFB301 PIFB302 

COFB3 

COFID3 COFID4 

PIIC201 

PIIC202 

PIIC203 

PIIC204 

PIIC205 

PIIC206 

PIIC207 

PIIC208 

PIIC20EP 

COIC2 

PIIC301 

PIIC302 

PIIC303 PIIC304 

PIIC305 

PIIC30EP 

COIC3 

PIL201 PIL202 

COL2 

PIQ20B 

PIQ20C 

PIQ20E 

COQ2 

PIR1201 

PIR1202 
COR12 

PIR1301 

PIR1302 
COR13 

PIR1401 PIR1402 

COR14 

PIR1501 

PIR1502 
COR15 

PIR1601 PIR1602 

COR16 

PITP701 

COTP7 
PITP801 

COTP8 

PITP901 COTP9 

PITP1001 

COTP10 

PITP1101 

COTP11 

PITP1201 
COTP12 

PITP1301 
COTP13 

PIC1701 

PIIC305 

PIR1202 

PITP1201 

PIIC207 

PIR1201 
NL5\V\ \P\o\w\e\r\ \G\o\o\d\ PIC1302 PIC1402 PIC1502 

PIIC208 

PIR1302 

PITP801 

PIR1402 
NL5V Enable 

PIIC201 
PIL201 

NL5V Switch Node 

PIIC206 

PIQ20C 

PIR1401 PITP1001 NLBoost Converter Enable 

PIIC205 

PIR1301 

PIR1502 
PITP901 

NLBoost Converter FeedBack PIC1002 PIC1101 PIC1202 

PIFB302 PIIC203 

PIL202 

PITP701 
NLBoost Converter V In 

PIC901 PIC1001 PIC1102 PIC1201 PIC1301 PIC1401 PIC1501 

PIC1602 PIC1702 

PIIC202 PIIC204 PIIC20EP 

PIIC302 PIIC30EP 

PIQ20E 

PIR1501 

PITP1101 

PITP1301 

PIC902 

PIFB202 PIFB301 

PIIC304 

PIQ20B PIR1601 PIR1602 

PIFB201 

PIC1601 

PIIC301 

PIIC303 
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ESP32 Boot Mode

ESP32 Enable

C0G
50 V

C20
100 pF

GND

3V3

GND

R19
3.3 kOhm

R17
3.3 kOhm

ESP32 USB D-

ESP32 USB D+

GND

LEDs Data In 3V3

USB D_P

USB D_N

5V Power Good

5V Enable

Reset Switch

Boot Mode Switch

ESP32 Enable

3V3

GND

ESP32 Boot Mode

3V3

C0G
50 V

C21
100 pF

GND

Espressif

IO 4
4

IO 5
5

IO 6
6

IO 7
7

IO 15
8

IO 16
9

IO 17
10

IO 18
11

IO 8
12

IO 19
13

IO 20
14

IO 3
15

IO 46
16

IO 9
17

IO 10
18

IO 11
19

IO 12
20

IO 13
21

IO 14
22

IO 21
23

IO 47
24

IO 48
25

IO 45
26

IO 0
27

Reserved
28

Reserved
29

Reserved
30

IO 38
31

IO 39
32

IO 40
33

IO 41
34

IO 42
35

UART 0 RxD
36

UART 0 TxD
37

IO 2
38

IO 1
39

3V3
2

Enable
3

GND
40

GND
EP

GND
1

MOD1

ESP32-S3

X5R
16 V

C18
22 µF

GND

Colour Sensor LEDs On

mikroBUS™ Analog

mikroBUS™ Reset

mikroBUS™ Chip Select

mikroBUS™ SCK

mikroBUS™ MISO

mikroBUS™ MOSI

mikroBUS™ PWM

mikroBUS™ INT

mikroBUS™ Rx

mikroBUS™ Tx

Motor Current

Motor Control 1

Motor Control 2

SCL

SDA

R20

3.3 kOhm
3V3

SCL

R21

3.3 kOhm
3V3

SDA

Servo PWM

VDD
2

TxD
3

Enable
1

RxD
5

Boot
6

GND
4

Würth Elektronik
612006235121

J5
6 Pins

ESP32 UART 0 Tx

ESP32 UART 0 Rx
ESP32 UART 0 Tx

ESP32 UART 0 Rx

X7R
50 V

C19
100 nF

ESP32 Enable

ESP32 Boot Mode

3V3

GND

UART 0 Connector I   C Pull-Ups2

Reserved IO 46

Reserved IO 45

Spare IO 42

Somewhat Reserved IO 2

Somewhat Reserved IO 1

TP14

TP21

TP18

TP27

TP26

TP22

TP24

TP25

TP23

TP28

TP17

TP19

TP29

TP30

GND

TP31

Colour Sensor Interrupt

Panasonic
EVQQ2U03W

SW1

Panasonic
EVQQ2U03W

SW2

The test points are 
intended for debugging 

and tinkering.

Some test points are on 
the bottom layer, sorry.

Some IO pins are not used 
to prevent inadvertent 
boot mode selection.

Pressing SW1 while
SW2 is pressed resets 

the device in Joint 
Download Boot Mode.

R18

240 Ohm TP16

TP20

TP15
Spare IO 5

Spare IO 14

PIC1801 

PIC1802 COC18 

PIC1901 

PIC1902 COC19 

PIC2001 

PIC2002 COC20 

PIC2101 

PIC2102 COC21 

PIJ501 

PIJ502 

PIJ503 

PIJ504 

PIJ505 

PIJ506 

COJ5 

PIMOD101 

PIMOD102 

PIMOD103 

PIMOD104 

PIMOD105 

PIMOD106 

PIMOD107 

PIMOD108 

PIMOD109 

PIMOD1010 

PIMOD1011 

PIMOD1012 

PIMOD1013 

PIMOD1014 

PIMOD1015 

PIMOD1016 

PIMOD1017 

PIMOD1018 

PIMOD1019 

PIMOD1020 

PIMOD1021 

PIMOD1022 

PIMOD1023 

PIMOD1024 

PIMOD1025 

PIMOD1026 

PIMOD1027 

PIMOD1028 

PIMOD1029 

PIMOD1030 

PIMOD1031 

PIMOD1032 

PIMOD1033 

PIMOD1034 

PIMOD1035 

PIMOD1036 

PIMOD1037 

PIMOD1038 

PIMOD1039 

PIMOD1040 

PIMOD10EP 

COMOD1 

PIR1701 

PIR1702 

COR17 

PIR1801 PIR1802 

COR18 

PIR1901 

PIR1902 
COR19 

PIR2001 PIR2002 

COR20 

PIR2101 PIR2102 

COR21 

PISW10A 

PISW10A' 

PISW10B 

PISW10B' 

COSW1 

PISW20A 

PISW20A' 

PISW20B 

PISW20B' 

COSW2 

PITP1401 COTP14 

PITP1501 COTP15 

PITP1601 COTP16 

PITP1701 COTP17 

PITP1801 COTP18 

PITP1901 COTP19 

PITP2001 COTP20 

PITP2101 COTP21 
PITP2201 COTP22 

PITP2301 COTP23 

PITP2401 COTP24 

PITP2501 COTP25 

PITP2601 COTP26 
PITP2701 COTP27 

PITP2801 COTP28 

PITP2901 COTP29 

PITP3001 COTP30 

PITP3101 

COTP31 

PIC1802 

PIJ502 

PIMOD102 

PIR1701 

PIR1902 

PIR2002 

PIR2102 

PIMOD1032 PITP2701 
NL5\V\ \P\o\w\e\r\ \G\o\o\d\ 

PIMOD1033 
NL5V Enable 

PIMOD1023 PITP2101 
NLColour Sensor Interrupt 

PIMOD1024 PITP2201 
NLColour Sensor LEDs On 

PIC2102 

PIJ506 

PIMOD1027 

PIR1901 
PISW20B 

PISW20B' 

PITP2501 

NLESP32 Boot Mode 

PIC1902 

PIC2002 

PIJ501 

PIMOD103 

PIR1702 
PIR1802 

NLESP32 Enable 

PIJ505 

PIMOD1036 

NLESP32 UART 0 Rx 

PIJ503 

PIMOD1037 

NLESP32 UART 0 Tx 

PIC1801 
PIC1901 

PIC2001 

PIC2101 

PIJ504 
PIMOD101 

PIMOD1040 

PIMOD10EP 

PISW10A 

PISW10A' 

PISW20A 

PISW20A' 

PITP3101 

PIMOD104 PITP1401 
NLLEDs Data In 3V3 

PIMOD107 
NLmikroBUS™ Analog 

PIMOD109 
NLmikroBUS™ C\h\i\p\ \S\e\l\e\c\t\ 

PIMOD1020 
NLmikroBUS™ INT 

PIMOD1011 
NLmikroBUS™ MISO 

PIMOD1012 
NLmikroBUS™ MOSI 

PIMOD1021 
NLmikroBUS™ PWM 

PIMOD108 
NLmikroBUS™ R\e\s\e\t\ 

PIMOD1019 
NLmikroBUS™ Rx 

PIMOD1010 
NLmikroBUS™ SCK 

PIMOD1018 
NLmikroBUS™ Tx 

PIMOD1025 PITP2301 
NLMotor Control 1 

PIMOD1031 PITP2601 
NLMotor Control 2 

PIMOD106 PITP1601 
NLMotor Current 

PIMOD1028 

PIMOD1029 

PIMOD1030 

PIR1801 
PISW10B 

PISW10B' 

PIMOD1026 PITP2401 
NLReserved IO 45 

PIMOD1016 PITP1801 
NLReserved IO 46 

PIMOD1017 

PIR2001 

PITP1901 

NLSCL 

PIMOD1015 

PIR2101 

PITP1701 

NLSDA 

PIMOD1034 
NLServo PWM 

PIMOD1039 PITP3001 
NLSomewhat Reserved IO 1 

PIMOD1038 PITP2901 
NLSomewhat Reserved IO 2 

PIMOD105 PITP1501 
NLSpare IO 5 

PIMOD1022 PITP2001 
NLSpare IO 14 

PIMOD1035 PITP2801 
NLSpare IO 42 

PIMOD1013 
NLUSB D0N 

PIMOD1014 
NLUSB D0P 
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4

5

Pin

6

7

8

9

10

11

12

Net Name

LEDs Data In 3V3

Colour Sensor LEDs On

mikroBUS™ Analog

mikroBUS™ Reset

mikroBUS™ Chip Select

mikroBUS™ SCK

mikroBUS™  MISO

13

14

mikroBUS™ MOSI

mikroBUS™ PWM

ESP32 USB D-

ESP32 USB D+

mikroBUS™ INT

Reserved IO 46

mikroBUS™ Rx

mikroBUS™ Tx

Motor Control 1

Motor Control 2

Motor Current

ESP32 Boot Mode

Servo PWM

SCL

SDA 15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Somewhat Reserved IO 2

Somewhat Reserved IO 1

RTC_GPIO4 GPIO4 TOUCH4 ADC1_CH3

RTC_GPIO5 GPIO5 TOUCH5 ADC1_CH4

RTC_GPIO6 GPIO6 TOUCH6 ADC1_CH5

RTC_GPIO7 GPIO7 TOUCH7 ADC1_CH6

RTC_GPIO15 GPIO15 U0RTS ADC2_CH4 XTAL_32K_P

RTC_GPIO16 GPIO16 U0CTS ADC2_CH5 XTAL_32K_N

RTC_GPIO17 GPIO17 U1TxD ADC2_CH6

RTC_GPIO18 GPIO18 U1RxD ADC2_CH7 CLK_OUT3

RTC_GPIO8 GPIO8 TOUCH8 ADC1_CH7 SUBSPICS1

RTC_GPIO19 GPIO19 U1RTS ADC2_CH8 CLK_OUT2 USB_D-

RTC_GPIO20 GPIO20 U1CTS ADC2_CH9 CLK_OUT1 USB_D+

RTC_GPIO3 GPIO3 TOUCH3 ADC1_CH2

GPIO46

RTC_GPIO9 GPIO9 TOUCH9 ADC1_CH8 FSPIHD SUBSPIHD

RTC_GPIO10 GPIO10 TOUCH10 ADC1_CH9 FSPICS0 FSPIIO4 SUBSPICS0

RTC_GPIO11 GPIO11 TOUCH11 ADC2_CH0 FSPID FSPIIO5 SUBSPID

RTC_GPIO12 GPIO12 TOUCH12 ADC2_CH1 FSPICLK FSPIIO6 SUBSPICLK

RTC_GPIO13 GPIO13 TOUCH13 ADC2_CH2 FSPIQ FSPIIO7 SUBSPIQ

RTC_GPIO14 GPIO14 TOUCH14 ADC2_CH3 FSPIWP FSPIDQS SUBSPIWP

RTC_GPIO21 GPIO21

SPICLK_P_DIFF GPIO47 SUBSPICLK_P_DIFF

SPICLK_N_DIFF GPIO48 SUBSPICLK_N_DIFF

GPIO45

Colour Sensor Interrupt

Spare IO 42

Reserved IO 45

ESP32 UART 0 Rx

ESP32 UART 0 Tx

RTC_GPIO0 GPIO0

SPIIO6 GPIO35 FSPID SUBSPID

SPIIO7 GPIO36 FSPICLK SUBSPICLK

SPIDQS GPIO37 FSPIQ SUBSPIQ

GPIO38 FSPIWP SUBSPIWP

GPIO39 CLK_OUT3 SUBSPICS1MTCK

RxD0

IO4

IO5

IO6

IO7

IO8

IO9

IO10

IO11

IO12

IO13

IO14

IO15

IO16

IO17

IO18

IO19

IO20

IO3

IO46

IO21

IO47

IO48

IO45

IO0

IO35

IO36

IO37

IO38

IO39

IO40

IO41

IO42

TxD0

IO2

IO1

GPIO40 CLK_OUT2MTDO

GPIO41 CLK_OUT1MTDI

GPIO42MTMS

GPIO44 CLK_OUT2U0RxD

GPIO43 CLK_OUT1U0TxD

RTC_GPIO1 GPIO1 TOUCH1 ADC1_CH0

RTC_GPIO2 GPIO2 TOUCH2 ADC1_CH1

Function

5V Enable

Pins 28, 29 and 30 cannot 
be used, as they are used 
for the module's internal 

SPI bus.

This table reflects 
which signal is assigned 

to which IO pin and 
which peripheral.

When's
Christmas ?!

Be careful using the 
reserved IOs, as they 

might trigger unwanted 
boot modes.

Spare IO 5

Spare IO 14

5V Power Good
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Servo PWM Filtered

VIN

1

Gain Select
7

GND

4

EP

Output Current Sense
8

Output 1
2

Output 2
3

Input 2
5

Input 1
6

Texas Instruments
IC4

DRV8213

Motor +
1

Motor -
2

2 pins
TE Connectivity

J6

5-1775444-2

SMAJ5.0CA
Littelfuse

D3
5 V

X7R
50 V

C23
100 nF

5V
Würth Elektronik

742792023

FB4
120 Ohm @ 100 MHz

C0G
50 V

C24
100 pF

X5R
16 V

C22
22 µF

Motor
Output 1 Output 2

Low

High

Low

HighLow

Low

High High

Coasting High-Z High-Z

Low

Low

High

High

Low

LowBraking

Forward

Reverse

C0G
50 V

C27
100 pF

C0G
50 V

C26
100 pF

GNDGNDGNDGND

Motor Current

GNDGNDGND

GND

X7R
50 V

C28
1 µF

GND

Voltage Gain 369 mV/A

Current Limit 1.38 A

f-3dB 88 Hz

Motor Control 1

Motor Control 2

C0G
50 V

C31
100 pF

C0G
50 V

C30
100 pF

GNDGND

X7R
50 V

C29
1 µF

GND

5V

Servo PWM

GND
1

5V
2

PWM
3

Würth Elektronik
61300311121

J7
3 pins

GND

C0G
50 V

C25
10 nF

Würth Elektronik
742792023

FB5
120 Ohm @ 100 MHz

Würth Elektronik
742792023

FB6
120 Ohm @ 100 MHz

Motor Driver

Steering Servo Interface

Control 1
Motor

Control 2

Current Meter Gain 205  µA/A

FID5 FID6

Local Fiducial Markings

TP33

TP34

TP32

TP36

GND

TP35

GND

TP37

Note that the DC 
motor is rated for 3.7 
V and that the power 

supply is 5 V.

Using the motor driver's 
"coasting" mode can lead 
to an increase in voltage

on the 5V supply rail.

GND

R22
1.8 kOhm

Motor Driver Specifications

Motor Driver Truth Table

The local fiducial marks 
allow for more accurate 

placement of IC4.

Würth Elektronik
742792023

FB7
120 Ohm @ 100 MHz

Motor Driver Vcc

Motor +

Motor-

R23

1 kOhm

PIC2201 

PIC2202 COC22 

PIC2301 

PIC2302 COC23 

PIC2401 

PIC2402 COC24 

PIC2501 

PIC2502 COC25 

PIC2601 

PIC2602 COC26 

PIC2701 

PIC2702 COC27 

PIC2801 

PIC2802 COC28 

PIC2901 

PIC2902 

COC29 

PIC3001 

PIC3002 COC30 

PIC3101 

PIC3102 COC31 

PID30A1 

PID30A2 COD3 

PIFB401 PIFB402 

COFB4 

PIFB501 PIFB502 

COFB5 

PIFB601 PIFB602 

COFB6 

PIFB701 PIFB702 

COFB7 

COFID5 COFID6 

PIIC401 

PIIC402 

PIIC403 

PIIC404 

PIIC405 

PIIC406 

PIIC407 

PIIC408 

PIIC40EP 

COIC4 

PIJ601 

PIJ602 

COJ6 

PIJ701 

PIJ702 

PIJ703 

COJ7 

PIR2201 

PIR2202 
COR22 

PIR2301 PIR2302 

COR23 

PITP3201 
COTP32 

PITP3301 
COTP33 

PITP3401 
COTP34 

PITP3501 

COTP35 

PITP3601 
COTP36 

PITP3701 
COTP37 

PIFB401 

PIFB701 

PIC2201 PIC2301 PIC2401 

PIC2601 PIC2701 

PIC2801 

PIC2902 PIC3001 PIC3101 

PIIC404 

PIIC407 

PIIC40EP 

PIJ701 

PIR2201 PITP3501 

PITP3701 

PIC2502 

PIC2602 

PID30A2 
PIFB502 PIJ601 

PITP3301 
NLMotor 0 

PIIC406 
NLMotor Control 1 

PIIC405 
NLMotor Control 2 

PIC2802 

PIIC408 

PIR2202 

NLMotor Current 

PIC2202 PIC2302 PIC2402 
PIFB402 

PIIC401 

PITP3201 
NLMotor Driver Vcc 

PIC2501 

PIC2702 

PID30A1 
PIFB602 PIJ602 

PITP3401 

NLMotor0 

PIC2901 PIC3002 

PIFB702 PIJ702 

PIFB501 PIIC402 

PIFB601 PIIC403 

PIR2301 
NLServo PWM 

PIC3102 
PIJ703 PIR2302 PITP3601 NLServo PWM Filtered 
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1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED2

5V External LEDs

Data External LEDs

LEDs Data From Rear Right to Rear Left

LEDs Data From Front Right to Rear Right

LEDs Data From Front Left to Front Right

GND

5V

GND GND GND GND GND

GND GND GND GND GND GND

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED3

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED4

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED5

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED6

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED7

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED8

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED9

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED10

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED11

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED12

1313210530000
Würth Elektronik

GND
2

VDD
3

LOGIC
4 1

LED13

Front Left LEDs

LEDs Data In 5V

Front Right LEDs

Rear Right LEDs Rear Left LEDs

LEDs Data Out

LEDs Data Out

5V 5V 5V 5V 5V

5V 5V 5V 5V 5V 5V

X7R
50 V

C32
100 nF

5V

GND

R24

33 Ohm

TP38

X7R
50 V

C33
100 nF

5V

GND

X7R
50 V

C35
100 nF

5V

GND

X7R
50 V

C36
100 nF

5V

GND

X7R
50 V

C37
100 nF

5V

GND

X7R
50 V

C38
100 nF

5V

GND

X7R
50 V

C39
100 nF

5V

GND

5V

GND

TP39

TP40

X7R
50 V

C34
100 nF

5V

GND

X7R
50 V

C40
100 nF

5V

GND

X7R
50 V

C41
100 nF

5V

GND

X7R
50 V

C42
100 nF

5V

GND

X7R
50 V

C43
100 nF

5V

GND

X7R
50 V

C45
1 µF

C0G
50 V

C46
100 pF

GND

C0G
50 V

C47
100 pF

GND

The LED Chain Extension 
Solder Pads can be used 

to drive additional 
ChipLEDs.

GND

LED Chain Extension Solder Pads

Würth Elektronik
742792023

FB8
120 Ohm @ 100 MHz

5V

LEDs Data In 3V3 LEDs Data In 5V

X7R
50 V

C44
100 nF

5V

GND

LED Data Level Shifter

GND

Texas Instruments

Vcc

5

N.C.
1

Input
2

GND

3

Output
4

IC5

SN74LV1T34

PIC3201 

PIC3202 COC32 

PIC3301 

PIC3302 COC33 

PIC3401 

PIC3402 COC34 

PIC3501 

PIC3502 COC35 

PIC3601 

PIC3602 COC36 

PIC3701 

PIC3702 COC37 

PIC3801 

PIC3802 COC38 

PIC3901 

PIC3902 COC39 

PIC4001 

PIC4002 COC40 

PIC4101 

PIC4102 COC41 

PIC4201 

PIC4202 COC42 

PIC4301 

PIC4302 COC43 

PIC4401 

PIC4402 COC44 

PIC4501 

PIC4502 COC45 

PIC4601 

PIC4602 COC46 

PIC4701 

PIC4702 COC47 

PIFB801 PIFB802 

COFB8 

PIIC501 

PIIC502 

PIIC503 

PIIC504 

PIIC505 
COIC5 

PILED201 

PILED202 

PILED203 

PILED204 

COLED2 

PILED301 

PILED302 

PILED303 

PILED304 

COLED3 

PILED401 

PILED402 

PILED403 

PILED404 

COLED4 

PILED501 

PILED502 

PILED503 

PILED504 

COLED5 

PILED601 

PILED602 

PILED603 

PILED604 

COLED6 

PILED701 

PILED702 

PILED703 

PILED704 

COLED7 

PILED801 

PILED802 

PILED803 

PILED804 

COLED8 

PILED901 

PILED902 

PILED903 

PILED904 

COLED9 

PILED1001 

PILED1002 

PILED1003 

PILED1004 

COLED10 

PILED1101 

PILED1102 

PILED1103 

PILED1104 

COLED11 

PILED1201 

PILED1202 

PILED1203 

PILED1204 

COLED12 

PILED1301 

PILED1302 

PILED1303 

PILED1304 

COLED13 

PIR2401 PIR2402 

COR24 

PITP3801 COTP38 

PITP3901 COTP39 

PITP4001 COTP40 

PIC3202 PIC3302 PIC3402 PIC3502 PIC3602 PIC3702 

PIC3802 PIC3902 PIC4002 PIC4102 PIC4202 PIC4302 

PIC4402 

PIFB801 

PIIC505 

PILED203 PILED303 PILED403 PILED503 PILED603 PILED703 

PILED803 PILED903 PILED1003 PILED1103 PILED1203 PILED1303 

PIC4502 PIC4602 

PIFB802 PITP3801 
NL5V External LEDs 

PIC4702 
PIR2402 PITP3901 

NLData External LEDs 

PIC3201 PIC3301 PIC3401 PIC3501 PIC3601 PIC3701 

PIC3801 PIC3901 PIC4001 PIC4101 PIC4201 PIC4301 

PIC4401 PIC4501 PIC4601 PIC4701 
PIIC503 

PILED202 PILED302 PILED402 PILED502 PILED602 PILED702 

PILED802 PILED902 PILED1002 PILED1102 PILED1202 PILED1302 

PITP4001 

PILED401 PILED504 
NLLEDs Data From Front Left to Front Right 

PILED701 

PILED804 

NLLEDs Data From Front Right to Rear Right 

PILED1001 PILED1104 
NLLEDs Data From Rear Right to Rear Left 

PIIC502 
NLLEDs Data In 3V3 

PIIC504 

PILED204 
NLLEDs Data In 5V 

PILED1301 

PIR2401 
NLLEDs Data Out 

PIIC501 

PILED201 PILED304 PILED301 PILED404 PILED501 PILED604 PILED601 PILED704 

PILED801 PILED904 PILED901 PILED1004 PILED1101 PILED1204 PILED1201 PILED1304 
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MCC
Q3

SI2301-TP

X7R
50 V

C48
1 µF

5V

R25
100 kOhm

Nexperia
Q4

BC847B

R27
100 kOhm

R26

10 kOhm

Colour Sensor LEDs On

GND GND GND GND GND GND GND GNDGND

Current

Forward Voltage

Intensity

12 mA

2.15 V

4.0 mA 22 mA

3.10 V 3.20 V

545 mcd 555 mcd 600 mcd

SCL

SDA

Colour Sensor Interrupt

R35
10 kOhm

X7R
50 V

C50
100 nF

3V3

GND
GND

X7R
50 V

C49
1 µF

GND

R34

120 Ohm

The colour sensor 
measures the light from 

the two LEDs that is 
reflected off the ground.

Colour Sensor RGB LED Driver

Colour Sensor IC

FID7 FID8

Local Fiducial Markings

GND

TP42

TP41

TP43

The I  C address of the 
colour sensor IC is set to 

1010010.

The Colour Sensor RGB 
LEDs can be driven 

continuously and 
simultaneously.

2

150141M173103
Würth Elektronik
LED15

150141M173103
Würth Elektronik
LED14

12 mA

2.15 V

4.0 mA 22 mA

3.10 V 3.20 V

545 mcd 555 mcd 600 mcd

R31
240 Ohm

R28
240 Ohm

R32
470 Ohm

R29
470 Ohm

R33
82 Ohm

R30
82 Ohm

Colour Sensor LEDs Anodes

Colour Sensor VCC

SCL
6

GND
1

Interrupt
2

NC
3

Vcc
4

SDA
5

Broadcom
IC6

APDS-9253-001

PIC4801 

PIC4802 

COC48 

PIC4901 

PIC4902 COC49 PIC5001 

PIC5002 

COC50 

COFID7 COFID8 

PIIC601 

PIIC602 

PIIC603 

PIIC604 

PIIC605 

PIIC606 

COIC6 

PILED1401 PILED1402 PILED1403 

PILED1404 
COLED14 

PILED1501 PILED1502 PILED1503 

PILED1504 
COLED15 

PIQ30D 

PIQ30G 

PIQ30S 

COQ3 

PIQ40B 

PIQ40C 

PIQ40E 

COQ4 

PIR2501 

PIR2502 

COR25 

PIR2601 PIR2602 

COR26 

PIR2701 

PIR2702 

COR27 

PIR2801 

PIR2802 
COR28 

PIR2901 

PIR2902 
COR29 

PIR3001 

PIR3002 
COR30 

PIR3101 

PIR3102 
COR31 

PIR3201 

PIR3202 
COR32 

PIR3301 

PIR3302 
COR33 

PIR3401 PIR3402 

COR34 

PIR3501 

PIR3502 
COR35 

PITP4101 
COTP41 

PITP4201 
COTP42 

PITP4301 

COTP43 

PIR3401 

PIR3502 

PIC4801 

PIQ30S 

PIR2501 

PIIC602 

PIR3501 NLColour Sensor Interrupt 

PILED1404 PILED1504 
PIQ30D 

PITP4101 
NLColour Sensor LEDs Anodes 

PIR2601 
NLColour Sensor LEDs On 

PIC4902 PIC5001 

PIIC604 PIR3402 

PITP4301 
NLColour Sensor VCC 

PIC4802 

PIC4901 PIC5002 PIIC601 

PIQ40E 

PIR2702 PIR2801 PIR2901 PIR3001 PIR3101 PIR3201 PIR3301 
PITP4201 

PIIC603 

PILED1401 

PIR2802 

PILED1402 

PIR2902 

PILED1403 

PIR3002 

PILED1501 

PIR3102 

PILED1502 

PIR3202 

PILED1503 

PIR3302 

PIQ30G 

PIQ40C 

PIR2502 

PIQ40B PIR2602 

PIR2701 

PIIC606 
NLSCL 

PIIC605 
NLSDA 
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Analog (AN)
1

Reset (RST)
2

Chip Select (CS)
3

SCK
4

MISO
5

MOSI
6

+3.3V
7

GND
8

PWM
16

Interrupt (INT)
15

UART Rx (RX)
14

UART Tx (TX)
13

SCL
12

SDA
11

+5V
10

GND
9

J8
MikroBus Socket

MIKROE-4247
MIKROE

J9
16 pins

GND

3V3

GND

5V

mikroBUS™ PWM

mikroBUS™ INT

mikroBUS™ Rx

mikroBUS™ Tx

SCL

SDA

mikroBUS™ Analog

mikroBUS™ Reset

mikroBUS™ Chip Select

mikroBUS™ SCK

mikroBUS™ MISO

mikroBUS™ MOSI

Find the mikroBUS™ 
standard, applications 

and modules on
www.mikroe.com/mikrobus

This sheet contains a lot 
of empty space.

Just like Odie's head.

J9 is optional. The 
footprint on the PCB is 
mikroBUS compatible.

If you want to use a 
mikroBUS module, using 
J9 remains optional, yet 

recommended.

X7R
50 V

C51
1 µF

X7R
50 V

C52
100 nF

GND GND

X7R
50 V

C54
1 µF

X7R
50 V

C53
100 nF

GNDGND

PIC5101 

PIC5102 

COC51 

PIC5201 

PIC5202 COC52 

PIC5301 

PIC5302 COC53 PIC5401 

PIC5402 

COC54 

PIJ801 

PIJ802 

PIJ803 

PIJ804 

PIJ805 

PIJ806 

PIJ807 

PIJ808 PIJ809 

PIJ8010 

PIJ8011 

PIJ8012 

PIJ8013 

PIJ8014 

PIJ8015 

PIJ8016 

COJ9 

PIC5101 PIC5202 
PIJ807 

PIC5302 PIC5401 
PIJ8010 

PIC5102 PIC5201 PIC5301 PIC5402 

PIJ808 PIJ809 

PIJ801 
NLmikroBUS™ Analog 

PIJ803 
NLmikroBUS™ C\h\i\p\ \S\e\l\e\c\t\ 

PIJ8015 
NLmikroBUS™ INT 

PIJ805 
NLmikroBUS™ MISO 

PIJ806 
NLmikroBUS™ MOSI 

PIJ8016 
NLmikroBUS™ PWM 

PIJ802 
NLmikroBUS™ R\e\s\e\t\ 

PIJ8014 
NLmikroBUS™ Rx 

PIJ804 
NLmikroBUS™ SCK 

PIJ8013 
NLmikroBUS™ Tx 

PIJ8012 
NLSCL 

PIJ8011 
NLSDA 

www.mikroe.com/mikrobus
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Section Mechanical Parts & PCB Features

Circuit Cruiser (Beursgadget E&A 2025)

Release Status Released for Production Total Sheets

MECH16

27 mm Diameter

MECH13

27 mm Diameter

MECH6

27 mm Diameter

MECH9

27 mm Diameter

PNCR18650-1S1PDJbattery

BAT1

3.4 Ah
SG90Tower Pro

MOD2

Comdes E&A 2025 Gadget Parts

MECH2

FID9 FID10 FID11

Global Fiducial Markings (Top Side)

MECH15

2.5 mm Diameter, 75 mm Length

FID12 FID13 FID14

Global Fiducial Markings (Bottom Side)

MECH14

42 Teeth

MECH1

14 Teeth

3240744Phoenix Contact

MECH3

35 mm Bundle Size
3240744Phoenix Contact

MECH4

35 mm Bundle Size

3240744Phoenix Contact

MECH10

35 mm Bundle Size
3240744Phoenix Contact

MECH11

35 mm Bundle Size

KFF-130SH-17105

MOT1

8500 RPM

250-602Apra

MECH7

M2.5

250-602Apra

MECH8

M2.5

700971600Würth Elektronik

MECH5

2.6 mm

700971600Würth Elektronik

MECH12

2.6 mm

COBAT1 

COFID9 COFID10 COFID11 COFID12 COFID13 COFID14 

COMECH1 COMECH2 

COMECH3 COMECH4 COMECH5 COMECH6 COMECH7 COMECH8 COMECH9 

COMECH10 COMECH11 COMECH12 COMECH13 COMECH14 COMECH15 COMECH16 

COMOD2 COMOT1 
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	01) Block Diagram.SchDoc("01) Block Diagram")
	02) USB & Battery Connectors.SchDoc("02) USB & Battery Connectors")
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	D1
	D1-1
	D1-2
	D1-3
	D1-4

	D2
	D2-1-C
	D2-2-A

	FB1
	FB1-1
	FB1-2

	J1
	J1-A1/B12
	J1-A4/B9
	J1-A5
	J1-A6
	J1-A7
	J1-A8
	J1-B1/A12
	J1-B4/A9
	J1-B5
	J1-B6
	J1-B7
	J1-B8
	J1-MOUNT

	J2
	J3
	J3-1
	J3-2
	J3-MOUNT

	J4
	J4-1
	J4-2

	L1
	L1-1
	L1-2
	L1-3
	L1-4

	Q1
	Q1-D
	Q1-G
	Q1-S

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1


	Nets
	B+
	Pins
	C6-2
	J3-2
	J4-1

	NetLabels
	B+


	GND
	Pins
	C1-1
	C2-1
	C3-1
	C4-1
	C5-1
	C6-1
	D1-1
	J1-A1/B12
	J1-B1/A12
	J1-MOUNT
	J3-1
	J3-MOUNT
	R1-1
	R2-1
	R3-1
	R5-1
	TP2-1


	NetD1_4
	Pins
	D1-4


	NetJ1_A5
	Pins
	J1-A5
	R2-2


	NetJ1_A8
	Pins
	J1-A8


	NetJ1_B5
	Pins
	J1-B5
	R1-2


	NetJ1_B8
	Pins
	J1-B8


	NetQ1_G
	Pins
	Q1-G
	R4-2
	R5-2


	USB CONNECTOR D_N
	Pins
	C2-2
	D1-2
	J1-A7
	J1-B7
	L1-1

	NetLabels
	USB CONNECTOR D_N


	USB CONNECTOR D_P
	Pins
	C1-2
	D1-3
	J1-A6
	J1-B6
	L1-4

	NetLabels
	USB CONNECTOR D_P


	USB D_N
	Pins
	L1-2

	NetLabels
	USB D_N


	USB D_P
	Pins
	L1-3

	NetLabels
	USB D_P


	USB VBUS
	Pins
	C5-2
	D2-2-A
	FB1-2
	R3-2
	R4-1
	TP1-1


	USB VBUS Unfiltered
	Pins
	C3-2
	C4-2
	FB1-1
	J1-A4/B9
	J1-B4/A9

	NetLabels
	USB VBUS Unfiltered


	V Battery
	Pins
	J4-2
	Q1-D


	V System
	Pins
	D2-1-C
	Q1-S
	TP3-1




	03) Battery Charger.SchDoc("03) Battery Charger")
	Components
	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	FID1
	FID2
	IC1
	IC1-1
	IC1-2
	IC1-3
	IC1-4
	IC1-5
	IC1-6
	IC1-7
	IC1-8
	IC1-9
	IC1-10
	IC1-EP

	LED1
	LED1-1-C
	LED1-2-A

	NTC1
	NTC1-1
	NTC1-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1


	Nets
	3V3
	Pins
	R10-2


	C\h\a\r\g\e\r\ \P\o\w\e\r\ \G\o\o\d\
	Pins
	IC1-5
	R10-1
	TP6-1

	NetLabels
	C\h\a\r\g\e\r\ \P\o\w\e\r\ \G\o\o\d\
	C\h\a\r\g\e\r\ \P\o\w\e\r\ \G\o\o\d\


	C\h\a\r\g\i\n\g\
	Pins
	IC1-8
	R11-1

	NetLabels
	C\h\a\r\g\i\n\g\
	C\h\a\r\g\i\n\g\


	Charger Temperature Sense
	Pins
	IC1-9
	NTC1-2

	NetLabels
	Charger Temperature Sense


	GND
	Pins
	C7-2
	C8-2
	IC1-3
	IC1-EP
	NTC1-1
	R7-1
	R8-1
	R9-1
	TP5-1


	NetIC1_2
	Pins
	IC1-2
	R8-2


	NetIC1_4
	Pins
	IC1-4
	R9-2


	NetIC1_6
	Pins
	IC1-6


	NetIC1_7
	Pins
	IC1-7
	R6-1
	R7-2


	NetLED1_1-C
	Pins
	LED1-1-C
	R11-2


	USB VBUS
	Pins
	C8-1
	IC1-1
	LED1-2-A
	R6-2


	V Battery
	Pins
	C7-1
	IC1-10
	TP4-1




	04) Power Supplies.SchDoc("04) Power Supplies")
	Components
	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	FB2
	FB2-1
	FB2-2

	FB3
	FB3-1
	FB3-2

	FID3
	FID4
	IC2
	IC2-1
	IC2-2
	IC2-3
	IC2-4
	IC2-5
	IC2-6
	IC2-7
	IC2-8
	IC2-EP

	IC3
	IC3-1
	IC3-2
	IC3-3
	IC3-4
	IC3-5
	IC3-EP

	L2
	L2-1
	L2-2

	Q2
	Q2-B
	Q2-C
	Q2-E

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	TP11
	TP11-1

	TP12
	TP12-1

	TP13
	TP13-1


	Nets
	3V3
	Pins
	C17-1
	IC3-5
	R12-2
	TP12-1


	5\V\ \P\o\w\e\r\ \G\o\o\d\
	Pins
	IC2-7
	R12-1

	NetLabels
	5\V\ \P\o\w\e\r\ \G\o\o\d\


	5V
	Pins
	C13-2
	C14-2
	C15-2
	IC2-8
	R13-2
	TP8-1


	5V Enable
	Pins
	R14-2

	NetLabels
	5V Enable


	5V Switch Node
	Pins
	IC2-1
	L2-1

	NetLabels
	5V Switch Node


	Boost Converter Enable
	Pins
	IC2-6
	Q2-C
	R14-1
	TP10-1

	NetLabels
	Boost Converter Enable


	Boost Converter FeedBack
	Pins
	IC2-5
	R13-1
	R15-2
	TP9-1

	NetLabels
	Boost Converter FeedBack


	Boost Converter V In
	Pins
	C10-2
	C11-1
	C12-2
	FB3-2
	IC2-3
	L2-2
	TP7-1

	NetLabels
	Boost Converter V In


	GND
	Pins
	C9-1
	C10-1
	C11-2
	C12-1
	C13-1
	C14-1
	C15-1
	C16-2
	C17-2
	IC2-2
	IC2-4
	IC2-EP
	IC3-2
	IC3-EP
	Q2-E
	R15-1
	TP11-1
	TP13-1


	NetC9_2
	Pins
	C9-2
	FB2-2
	FB3-1


	NetIC3_4
	Pins
	IC3-4


	NetQ2_B
	Pins
	Q2-B
	R16-1


	USB VBUS
	Pins
	R16-2


	V Battery
	Pins
	FB2-1


	V System
	Pins
	C16-1
	IC3-1
	IC3-3




	05) Microcontroller.SchDoc("05) Microcontroller")
	Components
	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	J5
	J5-1
	J5-2
	J5-3
	J5-4
	J5-5
	J5-6

	MOD1
	MOD1-1
	MOD1-2
	MOD1-3
	MOD1-4
	MOD1-5
	MOD1-6
	MOD1-7
	MOD1-8
	MOD1-9
	MOD1-10
	MOD1-11
	MOD1-12
	MOD1-13
	MOD1-14
	MOD1-15
	MOD1-16
	MOD1-17
	MOD1-18
	MOD1-19
	MOD1-20
	MOD1-21
	MOD1-22
	MOD1-23
	MOD1-24
	MOD1-25
	MOD1-26
	MOD1-27
	MOD1-28
	MOD1-29
	MOD1-30
	MOD1-31
	MOD1-32
	MOD1-33
	MOD1-34
	MOD1-35
	MOD1-36
	MOD1-37
	MOD1-38
	MOD1-39
	MOD1-40
	MOD1-EP

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	SW1
	SW1-A
	SW1-A'
	SW1-B
	SW1-B'

	SW2
	SW2-A
	SW2-A'
	SW2-B
	SW2-B'

	TP14
	TP14-1

	TP15
	TP15-1

	TP16
	TP16-1

	TP17
	TP17-1

	TP18
	TP18-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1

	TP24
	TP24-1

	TP25
	TP25-1

	TP26
	TP26-1

	TP27
	TP27-1

	TP28
	TP28-1

	TP29
	TP29-1

	TP30
	TP30-1

	TP31
	TP31-1


	Nets
	3V3
	Pins
	C18-2
	J5-2
	MOD1-2
	R17-1
	R19-2
	R20-2
	R21-2


	5\V\ \P\o\w\e\r\ \G\o\o\d\
	Pins
	MOD1-32
	TP27-1

	NetLabels
	5\V\ \P\o\w\e\r\ \G\o\o\d\


	5V Enable
	Pins
	MOD1-33

	NetLabels
	5V Enable


	Colour Sensor Interrupt
	Pins
	MOD1-23
	TP21-1

	NetLabels
	Colour Sensor Interrupt


	Colour Sensor LEDs On
	Pins
	MOD1-24
	TP22-1

	NetLabels
	Colour Sensor LEDs On


	ESP32 Boot Mode
	Pins
	C21-2
	J5-6
	MOD1-27
	R19-1
	SW2-B
	SW2-B'
	TP25-1

	NetLabels
	ESP32 Boot Mode
	ESP32 Boot Mode
	ESP32 Boot Mode


	ESP32 Enable
	Pins
	C19-2
	C20-2
	J5-1
	MOD1-3
	R17-2
	R18-2

	NetLabels
	ESP32 Enable
	ESP32 Enable
	ESP32 Enable


	ESP32 UART 0 Rx
	Pins
	J5-5
	MOD1-36

	NetLabels
	ESP32 UART 0 Rx
	ESP32 UART 0 Rx


	ESP32 UART 0 Tx
	Pins
	J5-3
	MOD1-37

	NetLabels
	ESP32 UART 0 Tx
	ESP32 UART 0 Tx


	GND
	Pins
	C18-1
	C19-1
	C20-1
	C21-1
	J5-4
	MOD1-1
	MOD1-40
	MOD1-EP
	SW1-A
	SW1-A'
	SW2-A
	SW2-A'
	TP31-1


	LEDs Data In 3V3
	Pins
	MOD1-4
	TP14-1

	NetLabels
	LEDs Data In 3V3


	mikroBUS™ Analog
	Pins
	MOD1-7

	NetLabels
	mikroBUS™ Analog


	mikroBUS™ C\h\i\p\ \S\e\l\e\c\t\
	Pins
	MOD1-9

	NetLabels
	mikroBUS™ C\h\i\p\ \S\e\l\e\c\t\


	mikroBUS™ INT
	Pins
	MOD1-20

	NetLabels
	mikroBUS™ INT


	mikroBUS™ MISO
	Pins
	MOD1-11

	NetLabels
	mikroBUS™ MISO


	mikroBUS™ MOSI
	Pins
	MOD1-12

	NetLabels
	mikroBUS™ MOSI


	mikroBUS™ PWM
	Pins
	MOD1-21

	NetLabels
	mikroBUS™ PWM


	mikroBUS™ R\e\s\e\t\
	Pins
	MOD1-8

	NetLabels
	mikroBUS™ R\e\s\e\t\


	mikroBUS™ Rx
	Pins
	MOD1-19

	NetLabels
	mikroBUS™ Rx


	mikroBUS™ SCK
	Pins
	MOD1-10

	NetLabels
	mikroBUS™ SCK


	mikroBUS™ Tx
	Pins
	MOD1-18

	NetLabels
	mikroBUS™ Tx


	Motor Control 1
	Pins
	MOD1-25
	TP23-1

	NetLabels
	Motor Control 1


	Motor Control 2
	Pins
	MOD1-31
	TP26-1

	NetLabels
	Motor Control 2


	Motor Current
	Pins
	MOD1-6
	TP16-1

	NetLabels
	Motor Current


	NetMOD1_28
	Pins
	MOD1-28


	NetMOD1_29
	Pins
	MOD1-29


	NetMOD1_30
	Pins
	MOD1-30


	NetR18_1
	Pins
	R18-1
	SW1-B
	SW1-B'


	Reserved IO 45
	Pins
	MOD1-26
	TP24-1

	NetLabels
	Reserved IO 45


	Reserved IO 46
	Pins
	MOD1-16
	TP18-1

	NetLabels
	Reserved IO 46


	SCL
	Pins
	MOD1-17
	R20-1
	TP19-1

	NetLabels
	SCL
	SCL


	SDA
	Pins
	MOD1-15
	R21-1
	TP17-1

	NetLabels
	SDA
	SDA


	Servo PWM
	Pins
	MOD1-34

	NetLabels
	Servo PWM


	Somewhat Reserved IO 1
	Pins
	MOD1-39
	TP30-1

	NetLabels
	Somewhat Reserved IO 1


	Somewhat Reserved IO 2
	Pins
	MOD1-38
	TP29-1

	NetLabels
	Somewhat Reserved IO 2


	Spare IO 5
	Pins
	MOD1-5
	TP15-1

	NetLabels
	Spare IO 5


	Spare IO 14
	Pins
	MOD1-22
	TP20-1

	NetLabels
	Spare IO 14


	Spare IO 42
	Pins
	MOD1-35
	TP28-1

	NetLabels
	Spare IO 42


	USB D_N
	Pins
	MOD1-13

	NetLabels
	USB D_N


	USB D_P
	Pins
	MOD1-14

	NetLabels
	USB D_P
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	Components
	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	D3
	D3-A1
	D3-A2

	FB4
	FB4-1
	FB4-2

	FB5
	FB5-1
	FB5-2

	FB6
	FB6-1
	FB6-2

	FB7
	FB7-1
	FB7-2

	FID5
	FID6
	IC4
	IC4-1
	IC4-2
	IC4-3
	IC4-4
	IC4-5
	IC4-6
	IC4-7
	IC4-8
	IC4-EP

	J6
	J6-1
	J6-2

	J7
	J7-1
	J7-2
	J7-3

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	TP32
	TP32-1

	TP33
	TP33-1

	TP34
	TP34-1

	TP35
	TP35-1

	TP36
	TP36-1

	TP37
	TP37-1


	Nets
	5V
	Pins
	FB4-1
	FB7-1


	GND
	Pins
	C22-1
	C23-1
	C24-1
	C26-1
	C27-1
	C28-1
	C29-2
	C30-1
	C31-1
	IC4-4
	IC4-7
	IC4-EP
	J7-1
	R22-1
	TP35-1
	TP37-1


	Motor +
	Pins
	C25-2
	C26-2
	D3-A2
	FB5-2
	J6-1
	TP33-1

	NetLabels
	Motor +


	Motor Control 1
	Pins
	IC4-6

	NetLabels
	Motor Control 1


	Motor Control 2
	Pins
	IC4-5

	NetLabels
	Motor Control 2


	Motor Current
	Pins
	C28-2
	IC4-8
	R22-2

	NetLabels
	Motor Current


	Motor Driver Vcc
	Pins
	C22-2
	C23-2
	C24-2
	FB4-2
	IC4-1
	TP32-1

	NetLabels
	Motor Driver Vcc


	Motor-
	Pins
	C25-1
	C27-2
	D3-A1
	FB6-2
	J6-2
	TP34-1

	NetLabels
	Motor-


	NetC29_1
	Pins
	C29-1
	C30-2
	FB7-2
	J7-2


	NetFB5_1
	Pins
	FB5-1
	IC4-2


	NetFB6_1
	Pins
	FB6-1
	IC4-3


	Servo PWM
	Pins
	R23-1

	NetLabels
	Servo PWM


	Servo PWM Filtered
	Pins
	C31-2
	J7-3
	R23-2
	TP36-1

	NetLabels
	Servo PWM Filtered




	08) Front & Rear LEDs.SchDoc("08) Front & Rear LEDs")
	Components
	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	FB8
	FB8-1
	FB8-2

	IC5
	IC5-1
	IC5-2
	IC5-3
	IC5-4
	IC5-5

	LED2
	LED2-1
	LED2-2
	LED2-3
	LED2-4

	LED3
	LED3-1
	LED3-2
	LED3-3
	LED3-4

	LED4
	LED4-1
	LED4-2
	LED4-3
	LED4-4

	LED5
	LED5-1
	LED5-2
	LED5-3
	LED5-4

	LED6
	LED6-1
	LED6-2
	LED6-3
	LED6-4

	LED7
	LED7-1
	LED7-2
	LED7-3
	LED7-4

	LED8
	LED8-1
	LED8-2
	LED8-3
	LED8-4

	LED9
	LED9-1
	LED9-2
	LED9-3
	LED9-4

	LED10
	LED10-1
	LED10-2
	LED10-3
	LED10-4

	LED11
	LED11-1
	LED11-2
	LED11-3
	LED11-4

	LED12
	LED12-1
	LED12-2
	LED12-3
	LED12-4

	LED13
	LED13-1
	LED13-2
	LED13-3
	LED13-4

	R24
	R24-1
	R24-2

	TP38
	TP38-1

	TP39
	TP39-1

	TP40
	TP40-1


	Nets
	5V
	Pins
	C32-2
	C33-2
	C34-2
	C35-2
	C36-2
	C37-2
	C38-2
	C39-2
	C40-2
	C41-2
	C42-2
	C43-2
	C44-2
	FB8-1
	IC5-5
	LED2-3
	LED3-3
	LED4-3
	LED5-3
	LED6-3
	LED7-3
	LED8-3
	LED9-3
	LED10-3
	LED11-3
	LED12-3
	LED13-3


	5V External LEDs
	Pins
	C45-2
	C46-2
	FB8-2
	TP38-1

	NetLabels
	5V External LEDs


	Data External LEDs
	Pins
	C47-2
	R24-2
	TP39-1

	NetLabels
	Data External LEDs


	GND
	Pins
	C32-1
	C33-1
	C34-1
	C35-1
	C36-1
	C37-1
	C38-1
	C39-1
	C40-1
	C41-1
	C42-1
	C43-1
	C44-1
	C45-1
	C46-1
	C47-1
	IC5-3
	LED2-2
	LED3-2
	LED4-2
	LED5-2
	LED6-2
	LED7-2
	LED8-2
	LED9-2
	LED10-2
	LED11-2
	LED12-2
	LED13-2
	TP40-1


	LEDs Data From Front Left to Front Right
	Pins
	LED4-1
	LED5-4

	NetLabels
	LEDs Data From Front Left to Front Right


	LEDs Data From Front Right to Rear Right
	Pins
	LED7-1
	LED8-4

	NetLabels
	LEDs Data From Front Right to Rear Right


	LEDs Data From Rear Right to Rear Left
	Pins
	LED10-1
	LED11-4

	NetLabels
	LEDs Data From Rear Right to Rear Left


	LEDs Data In 3V3
	Pins
	IC5-2

	NetLabels
	LEDs Data In 3V3


	LEDs Data In 5V
	Pins
	IC5-4
	LED2-4

	NetLabels
	LEDs Data In 5V
	LEDs Data In 5V


	LEDs Data Out
	Pins
	LED13-1
	R24-1

	NetLabels
	LEDs Data Out
	LEDs Data Out


	NetIC5_1
	Pins
	IC5-1


	NetLED2_1
	Pins
	LED2-1
	LED3-4


	NetLED3_1
	Pins
	LED3-1
	LED4-4


	NetLED5_1
	Pins
	LED5-1
	LED6-4


	NetLED6_1
	Pins
	LED6-1
	LED7-4


	NetLED8_1
	Pins
	LED8-1
	LED9-4


	NetLED9_1
	Pins
	LED9-1
	LED10-4


	NetLED11_1
	Pins
	LED11-1
	LED12-4


	NetLED12_1
	Pins
	LED12-1
	LED13-4




	09) Colour Sensor & Illumination.SchDoc("09) Colour Sensor & Illumination")
	Components
	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	FID7
	FID8
	IC6
	IC6-1
	IC6-2
	IC6-3
	IC6-4
	IC6-5
	IC6-6

	LED14
	LED14-1
	LED14-2
	LED14-3
	LED14-4

	LED15
	LED15-1
	LED15-2
	LED15-3
	LED15-4

	Q3
	Q3-D
	Q3-G
	Q3-S

	Q4
	Q4-B
	Q4-C
	Q4-E

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	TP41
	TP41-1

	TP42
	TP42-1

	TP43
	TP43-1


	Nets
	3V3
	Pins
	R34-1
	R35-2


	5V
	Pins
	C48-1
	Q3-S
	R25-1


	Colour Sensor Interrupt
	Pins
	IC6-2
	R35-1

	NetLabels
	Colour Sensor Interrupt


	Colour Sensor LEDs Anodes
	Pins
	LED14-4
	LED15-4
	Q3-D
	TP41-1

	NetLabels
	Colour Sensor LEDs Anodes


	Colour Sensor LEDs On
	Pins
	R26-1

	NetLabels
	Colour Sensor LEDs On


	Colour Sensor VCC
	Pins
	C49-2
	C50-1
	IC6-4
	R34-2
	TP43-1

	NetLabels
	Colour Sensor VCC


	GND
	Pins
	C48-2
	C49-1
	C50-2
	IC6-1
	Q4-E
	R27-2
	R28-1
	R29-1
	R30-1
	R31-1
	R32-1
	R33-1
	TP42-1


	NetIC6_3
	Pins
	IC6-3


	NetLED14_1
	Pins
	LED14-1
	R28-2


	NetLED14_2
	Pins
	LED14-2
	R29-2


	NetLED14_3
	Pins
	LED14-3
	R30-2


	NetLED15_1
	Pins
	LED15-1
	R31-2


	NetLED15_2
	Pins
	LED15-2
	R32-2


	NetLED15_3
	Pins
	LED15-3
	R33-2


	NetQ3_G
	Pins
	Q3-G
	Q4-C
	R25-2


	NetQ4_B
	Pins
	Q4-B
	R26-2
	R27-1


	SCL
	Pins
	IC6-6

	NetLabels
	SCL


	SDA
	Pins
	IC6-5

	NetLabels
	SDA




	10) mikroBUS™ Socket.SchDoc("10) mikroBUS™ Socket")
	Components
	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J8-13
	J8-14
	J8-15
	J8-16

	J9

	Nets
	3V3
	Pins
	C51-1
	C52-2
	J8-7


	5V
	Pins
	C53-2
	C54-1
	J8-10


	GND
	Pins
	C51-2
	C52-1
	C53-1
	C54-2
	J8-8
	J8-9


	mikroBUS™ Analog
	Pins
	J8-1

	NetLabels
	mikroBUS™ Analog


	mikroBUS™ C\h\i\p\ \S\e\l\e\c\t\
	Pins
	J8-3

	NetLabels
	mikroBUS™ C\h\i\p\ \S\e\l\e\c\t\


	mikroBUS™ INT
	Pins
	J8-15

	NetLabels
	mikroBUS™ INT


	mikroBUS™ MISO
	Pins
	J8-5

	NetLabels
	mikroBUS™ MISO


	mikroBUS™ MOSI
	Pins
	J8-6

	NetLabels
	mikroBUS™ MOSI


	mikroBUS™ PWM
	Pins
	J8-16

	NetLabels
	mikroBUS™ PWM


	mikroBUS™ R\e\s\e\t\
	Pins
	J8-2

	NetLabels
	mikroBUS™ R\e\s\e\t\


	mikroBUS™ Rx
	Pins
	J8-14

	NetLabels
	mikroBUS™ Rx


	mikroBUS™ SCK
	Pins
	J8-4

	NetLabels
	mikroBUS™ SCK


	mikroBUS™ Tx
	Pins
	J8-13

	NetLabels
	mikroBUS™ Tx


	SCL
	Pins
	J8-12

	NetLabels
	SCL


	SDA
	Pins
	J8-11

	NetLabels
	SDA




	11) Mechanical Parts & PCB Features.SchDoc("11) Mechanical Parts & PCB Features")
	Components
	BAT1
	FID9
	FID10
	FID11
	FID12
	FID13
	FID14
	MECH1
	MECH2
	MECH3
	MECH4
	MECH5
	MECH6
	MECH7
	MECH8
	MECH9
	MECH10
	MECH11
	MECH12
	MECH13
	MECH14
	MECH15
	MECH16
	MOD2
	MOT1




