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1 2 3 4
1 USB Interface
GCT
USB4105 = o
— o
vBUs —A4/B9 . {usB vBUS
VBUS _B4A9 120 Ohm @ 100 MHz
Warth Elektronik
742792023
A6
D+ L1
A == AN == ESP32USBD+
- o o
D- A7 Rravavavl ESP32 USB D-
D- B7—I This pin is 90 Ohm @ 100 MHz
cc1 A5 left floating Warth Elektronik
B5 on purpose PR
cc2 AIeR:
sBu1 8
sBu2 S8
GND _AUBI2
GND _BUAL2 D1 c1 c2 c3 c4 c5 P2
R1 R2 55V 1 10pF  _1_10pF | _100pF _l_100pF |_22uF R3
5.1kohm | [5.1kOhm Nexperia TTsov TTsov T[SV TS0V 16V 5.1kOhm
YU PRTR5VOU2X X7R X7R C0G C0G X5R
GND GND GND GND GND GND GND GND GND GND
J2
2 pins |
" . V Battery 1USB VBUS
Waorth Elektronik
2 Pins Mce D2 Ra
ST Diodes Inc.
S2B-PH-SM4-TB(LF)(SN) SPERRIF S1A FOLlin
B+ 2 I I IJ. i J.l IVSystem
4 l
2Pins
B- L C6 Warth Elektronik TP3
100 pF 61300211121
50V RS
MOUNT C0G 100 kOhm
GND GND GND
Project Circuit Cruiser (Beursgadget E&A 2025)
Section USB & Battery Connectors
- i . ¥ 5B . 4 isi V2.1.1 isi 2 Schematic Revision 1 isi
gtphletce of 50’[0 um 12.& 34 comprise @ For factory programming. % { . Ql_ priventchuBrt[entth Revision PCB Revision | Document Revision
: wi raceactsasan a makeshift V System can be supplied 18 owing from otne Variant Prototype Sheet
'if-all-else-fails' fuse : . ) battery when USB VBUS a
Y power switch. via USB VBUS. )
for the battery. J Is present. Release Status Released for Production Total Sheets
« Pink Fluffy Unicorns BV  Stationsweg 23-25 « 8131 DG ¢ Wijhe ¢
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1 2 3 4
USB Input Linear Battery Charger o
Texas Instruments
BQ24092 oY
[]
USB VBUS} L nput output 2 v Battery
R6
1kOhm NTC1
10 kOhm @ 25 °C
c8 i 1Set2 Temperature Sense 2 Zﬂ c7
1yF 2 set ! ==25H
::5(;*\/ a muRata T sov
XTR Precharge / Termination NCU18XH103F6SRB X7R
-5 Do Not Connect Power Good ¢ 3 Charger Power Good
e 8 Charging TP5
R8 R9 Charging ¢
1 kOhm 1.8 kOhm GND  GND
i l
GND GND GND GND GND  GND GND GND GND
Battery Charger Specifications
Status Signalling
Charge Voltage Limit 4.20V Local Fiducial Markings
Charge Current Selection 500 mA R6 placed, R7 not placed B USRS FIDL FID2
LED1 L L
R10 o Amber
| . (R9/100) 100 kOhm 2 Warth Elektronik
Precharge Current 90 mA [PRECRRCES % 150080A75000
Termination Current 45 mA e :m%gzg/lgg) o
1.8 kOhm
Battery Temperature Protection T<0°C No Charging Charger Power Good Tharomna
Ghargerizoweri00Co)
0°C<T<10°C Y4 Charging Current
45°C<T<60°C 4.06 V Voltage Limit o
T=260°C No Charging U
Charge Timer Protection 10-hour Safety Timer - — -
Project Circuit Cruiser (Beursgadget E&A 2025)
Section Battery Charger
IC1 charges the battery with @ The battery charger will 1 3 NTC1 should be x,/’.;“ The local fiducial marks Revision ~ V2.1.1 PCBRevision 2 | Schematic Revision 1 Document Revision 1
500 mA. It takes about 8 not work whenever J2 is £ 3 placed in good R -
hours to charge a fully t} removed from J4. W4+ thermal contact with ) e ey FCREHe Sheet g
depleted battery. J See sheet 2. @ the battery. e Release Status Released for Production Total Sheets 11
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L2
5V Output Boost Power Supply 15 H -
~vVV Microchip Technology
Wiorth Elektronik RIc28ICS0
FB2 FB3 TP7 74404054015 Switch Node P8
120 Ohm @ 100 MHz 120 Ohm @ 100 MHz Q Q
V Battery| A A~ 2 Vi vout {sv
Warth Elektronik Warth Elektronik
742792023 742792023
3v3
R12 R13
100 kOhm 0Ohm
c9 C10 ci1 c12 _ c13 Cl4 c15
L 22 pF 1 22pF _1 1pF —1__100pF 5V Power Good 7 S 1 _100pF _L_22pF _L _22pF
T 16V T 16V —Ts0v — 50V < Power Good Feedback —O TP9 T sV T 16V T 16V
X5R X5R XTR c0G - TI;)lO c0G X5R X5R
5V Enable — 6 Enable
10 kOhm
R16 Q2
UsB \/Bus}—:l—‘; Nexperia
10 kOhm BC847B AGND AGND PGND
4 EP 2
TP1L
GND GND
. 5V Power Supply Specifications
3.3V Output Linear LDO Power Supply
3 Output Voltage 5.0V+3.5%
33V Output Current 2 Amax.
TTF‘:‘\?;SI;’;;“S?{?F:S TP12 Load Regulation ~ +0.2%
| 1 5 | Switching Frequency 2MHz £20 %
V System ’ VIN VOuT V3 )
ystemy . 3V3 Power Supply Specifications Quiescent Current 109 pA (Enable = Low)
3 4 Undervoltage Lockout <25V
SiriE e OutputVoltage ~ 3.3V:15%
fﬁ: flljF Output Current 1A
v CINDRECID Ty Load Regulation 69 mV Local Fiducial Markings
2 EP T Dropout Voltage <500 mV FID3
Quiescent Current <40 pA @
N4 N4 Undervoltage Lockout <25V
ND ND  GND ND ND ?
¢ GND G ¢ ¢ Project Circuit Cruiser (Beursgadget E&A 2025)
Section Power Supplies
The 3V3 supply current Sl The summed capacitive A& § TheS5Visswitched off @ IC2 can also be a Revision V211 [ PCBRevision 2 | SchematicRevision 1 | DocumentRevision 1
will probably be limited e load on IC3 may not £ : by R16 and Q2 MIC2876-A. In that case, -
to less than 1 A because A exceed 200 pF 1S T whenever USB is r) replace R13 for 820 kOhm Variant Prototype Sheet 4
of heat dissipation. ‘ - @ connected. /' and place R15 (180kOhm). Release Status Released for Production Total Sheets 11
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Reset Switch avs MoD1
Espressif
ESP32-S3
R17
3.3kOhm 3V3I 2 2v3 04 4 LEDs Data In 3V3 o TP14
SE R18 5 Spare 105
. ESP32 Enable c18 105 L O TP15
— 2400hm c19 == fg\*/": 106 K& MotorCurrent ¢ 1pyq
H ™
EVQQ2U03W ég%”': X5R 107 1l mikioBUS™ Analog
H ™
X7R ESP32 Enable 3 Enable 015 8 mikroBUS™ Reset
. e —
o0 1016 9 mikroBUS™ Chip Select
H ™
GND GND 1 100pF 1017 10 mikroBUS™ SCK
?:Oo\é 018 11 mikroBUS™ MISO
08 12 mikroBUS™ MOSI
Boot Mode Switch 3»
103 it DA 1p17
1046 16 Reserved 10 46 o TP18
R 17 SCL
3.3kOhm 109 O TP19
SW2 1010 18 mikroBUS™ Tx
_B ESP32 Boot Mode ESP32 USB D- 13 1019 o1 19 mikroBUS™ Rx
Panasonic (fgé PE 1012 20 mikroBUS™ INT
EOCZEL 50V ESRS2USEID Yo 1020 on B mikroBUS™ PWM
e 22 Spare 10 14
»8 1014 D O TP20
GND GND —29 i Reserved 1021 23 Colour Sensor Interrupt o P21
T‘ Reserved 1047 24 Colour Sensor LEDs On o P22
2 —— Reserved 1048 25 Motor Control 1 o P23
UART O ConneCtOI’ I C PU"'UpS 1045 25 Reserved 10 45 O TP24
5 s 100 27 ESP32 Boot Mode o TP
6ijs . T 1038 31 Motor Control 2 O TP26
Wirth Elektronik scL R20 2 5V Power Good
612006235121 =1 1—3v 1039 O TP27
. Copa2 Enable 3.3kOhm 1040 33 5V Enable
Enable 34 Servo PWM
P 1041
VDD SDA R21 1042 35 Spare 10 42 o TP28
TxD 2 ESES20ARTIONK L1 S 36 ESP32 UART 0 Rx
2 3.3kOhm UART 0 RXD
GND 1 GND UART 0TxD 37 ESP32 UART 0 Tx
5 ESP32 UART 0 Rx
RxD 40 38 Somewhat Reserved 10 2
GND 102 O TP29
Boot 6 ESRE2iEqotiMode EP 39 Somewhat Reserved 10 1
GND 101 O TP30
TP31
GND V V
GND GND GND
Project Circuit Cruiser (Beursgadget E&A 2025)
Section Microcontroller
. ) @ Pre;sing SW1while ¥ { Some 10 pins are not used % ; Revision V2.1.1 PCBRevision 2 | Schematic Revision 1 Document Revision 1
The test points are ; SW2 is pressed resets ) : W Some test points are on
intended for debugging the device in Joint to prevent inadvertent P Variant Prototype Sheet 5
and tinkerin ) A boot mode selection. 5 the bottom layer, sorry.
9- 4 Download Boot Mode. ik Release Status Released for Production Total Sheets 11
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1 2 3 4
Net Name | Pin Function
LEDsDataln3v3 | 4 | 104 GPIO4
Spare 105 5 | 105 GPIO5
Motor Current 6 | 106 ADC1_CH5
mikroBUS™ Analog 7 107 ADC1_CH6
mikroBUS™ Reset | 8 [ 1015 GPIO15
mikroBUS™ Chip Select 9 | 1016 GPIO16
mikroBUS™SCK | 10 | 1017 GPIO17
mikroBUS™ MISO | 11 | 1018 GPIO18
mikroBUS™ MOSI | 12 | 108 GPIO8
ESP32USBD- | 13 | 1019 USB_D-
ESP32USBD+ | 14 | 1020 USB_D+
SDA | 15 | 103 GPIO3
Reserved 046 | 16 | 1046 GP1046
SCL | 17 | 109 GPI09
mikroBUS™Tx | 18 | 1010 GPIO10
mikroBUS™Rx | 19 | 1011 GPIO11
mikroBUS™ INT 20 | 1012 GPIO12
mikroBUS™ PWM | 21 | 1013 GPIO13
Spare 10 14 22 | 1014 GPIO14
Colour Sensor Interrupt 23 | 1021 GPIO21
Colour Sensor LEDs On 24 | 1047 GPI1047
Motor Control 1 25 | 1048 GP1048
Reserved 045 | 26 | 1045 GP1045
ESP32 BootMode | 27 | 100
Motor Control 2 31 1038 GPIO38
5VPowerGood | 32 | 1039 GPIO39
5VEnable | 33 | 1040 GPI1040
ServoPWM | 34 | 1041 GP1041
Spare 10 42 35 | 1042 GP1042
ESP32 UARTORx | 36 | RxDO UORXD
ESP32UARTOTx | 37 | TXDO UOTXD
Somewhat Reserved 10 2 38 102 GPI102
Somewhat Reserved 10 1 39 101 GPIO1
Project Circuit Cruiser (Beursgadget E&A 2025)
Section Microcontroller Pin Peripheral Mapping
This table reflects D Pins 28, 29 and 30 cannot @ «a Be careful using the P Revision V2.1.1 PCBRevision 2 | Schematic Revision 1 Document Revision 1
which signal is assigned ’Q\;‘ be used, as they are used ®"  reserved [Os, as they When's % 3
to which 10 pin and for the module's internal {) might trigger unwanted Christmas ?! \;)" ] Variant Prototype Sheet 6
which peripheral. SPIbus. i) boot modes. =4 Release Status Released for Production Total Sheets 11
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FB4

120 Ohm @ 100 MHz

A

Motor Driver

¢ Vand that the power
75 2 supplyis5V.

to an increase in voltage
on the 5V supply rail.

placement of IC4.

X

Release Status

sv} ' '
I
Warth Elektronik Cc22 Cc23
742792023 22 uF 100 nF IC4
16V 50V 50V Texas Instruments J6
X5R XTR C0G 1| DRvsais 2 pins
TE Connectivity
VIN FB5 TP33 5-1775444-2
S S G 120 Ohm @ 100 MHz Q
2 — 1
Output 1 NN Motor +
MotorControliz 0 Input 1 Warth Elektronik D3 25
742792023 5y | 1onr
FB6 Littelfuse T sov
Motor Control 2 5 Input 2 120 Ohm @ 100 MHz SMAJ5.0CA CoG
Output 2 d INAARS 2 Motor -
7 Warth Elektronik é
Gain Select 742792023 P34
C26 c21
MotoriCuITent 7 8 Output Current Sense —1_100pF _1_100pF
& “Tsv TTOs0V
C0G C0G . . .
s G CNDRENED . Local Fiducial Markings
. m
X7R 4 FIDS FID6
GND GND GND GND  GND GND GND GND
Motor Driver Specifications
Current Meter Gain 205 pA/A Steering Servo Interface 3pii1
Voltage Gain 369 mV/A Wirth Elektronik
Current Limit 1.38A FB7 SRR
f-3dB 88 Hz 120 Ohm @ 100 MHz 1
Woarth Elektronik ChD) .
742792023
. s ~ VN |
Motor Driver Truth Table P36
Servo PWM SRR Q 3L —
COmrol1 Control2 Outputi Output? Sl €29 €30 csL
P P S 1w L 100pF 100 pF
. ; ; 50V 50V 50V
Coasting Low Low High-Z High-Z YTR C0G C0G
Forward High Low High Low N
GND GND GND GND GND
Reverse Low High Low High
Braking High High Low Low - — -
Project Circuit Cruiser (Beursgadget E&A 2025)
Section Motor & Servo Connectors
ij Note that the DC Using the motor driver's @ T e o Revision V211 [ PCBRevision 2 | Schematic Revision 1 Document Revision 1
% motor is rated for 3.7 "coasting" mode can lead g
3 9 allow for more accurate Variant Prototype Sheet 7

Released for Production Total Sheets 11
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1 2 3 4
Front Left LEDs Front Right LEDs
5V 5V 5V 5V 5V 5V
LED2 LED3 LED4 LEDS LED6 LED7
Warth Elektronik Warth Elektronik Warth Elektronik Warth Elektronik Warth Elektronik Warth Elektronik
3 1313210530000 1313210530000 3 1313210530000 3 1313210530000 3 1313210530000 3 1313210530000
L] L] L] L] L] L]
% LOGIC ; LOGIC ; LOGIC 1 4 LOGIC ; LOGIC ; LOGIC 1#
5V 5V 5V 5V 5V 5V
C32 2 C33 2 C34 2 C35 2 C36 2 C37 2
100 nF 100 nF 100 nF 100 nF 100 nF 100 nF
50V 50V 50V 50V 50V 50V
X7R X7R X7R X7R X7R X7R
GND GND GND GND GND GND GND GND GND GND GND GND
Rear Right LEDs Rear Left LEDs
5V 5V 5V 5V 5V 5V
LED8 LED9 LED10 LED11 LED12 LED13
Warth Elektronik Waorth Elektronik Warth Elektronik Warth Elektronik Warth Elektronik Warth Elektronik
3 1313210530000 3 1313210530000 3 1313210530000 3 1313210530000 3 1313210530000 3 1313210530000
L] L] L] L] L] L]
L2 LOGIC o LOGIC L 4 LOGIC L 2 LOGIC S ) LOGIC A & LOGIC S DS DatdOut
5V 5V 5V 5V 5V 5V
C38 2 C39 2 C40 2 C41 2 C42 2 C43 2
100 nF 100 nF 100 nF 100 nF 100 nF 100 nF
50V 50V 50V 50V 50V 50V
X7R X7R XTR X7R XTR X7R
GND GND GND GND GND GND GND GND GND GND GND GND
LED Data Level Shifter LED Chain Extension Solder Pads The LED Chain Extension
- Solder Pads can be used
IC5 to drive additional
Texas Instruments ChipLEDs.
57 SN74LV1T34 B8
Vee 120 Ohm @ 100 MHz
Warth Elektronik
742792023
LEDsDatalndV8 2| o oygpyt 4 LEDsDatain5v sv} ~ ® T . _ .
NG, L Project Circuit Cruiser (Beursgadget E&A 2025)
B R24
5V LEDs Data Out —1 i
GND . ’ O TP39 Section Front & Rear LEDs
ca4 T 330hm c45 C46 C47
100 nF 3 1 _1pF | 100 pF 100 pF Revision V2.1.1 PCBRevision 2 | Schematic Revision 1 Document Revision 1
50V 50V 50V 50V TP40
X7R X7R C0G C0G Variant Prototype Sheet 8
GND GND GND GND GND GND Release Status Released for Production Total Sheets 11
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Colour Sensor RGB LED Driver Qs
MeS TP41
SI2301-TP
s I 1
Al
R25
100 kOhm LED14 LED15
Warth Elektronik Warth Elektronik
150141M173103 150141M173103
SJAVA X SJAVA R
c48
i Colour Sensor LEDs On ,ﬁ' I/ Q4 .
—50V I\A Nexperia
YR 10 kOhm BC847B
R27 R28 R29 R30 R31 R32 R33
100 kOhm P42 240 Ohm 470 Ohm 82 Ohm 240 Ohm 470 Ohm 82 Ohm
GND GND GND GND GND GND GND GND GND GND
12 mA 4.0 mA 22 mA 12 mA 4.0mA 22 mA <+— Current
2.15V 3.10V 3.20V 2.15V 3.10Vv 3.20V <— Forward Voltage
545mcd  555mcd 600 med 545mcd  555mcd  600mcd <— Intensity
Colour Sensor IC L)
TP43 c6
(T T
R34 4 Broadcom
3v3| 1 Vee APDS-9253-001
1200hm
R35
10 kOhm
Colour Sensor Interrupt 2 o Interrupt
SDA S5 spa
SCE 6 scL NC ——
C49 €50
_1 1wr _L _100nF
“Tsv TTs0v oo
XTR XTR 1
7 Local Fiducial Markings
Gz SNz GND FID7 FID8
Project Circuit Cruiser (Beursgadget E&A 2025)
Section Colour Sensor & lllumination
The Colour Sensor RGB @ 5 The colour sensor ‘ddd Y3 R .y Revision V2.1.1 PCBRevision 2 | Schematic Revision 1 Document Revision 1
LEDs can be driven The I°C address of the A & measures the light from J09piswonogayuo -
continuously and ,x) colour sensor IC is set to . - the two LEDs that is paiunow ase sgq3T s ‘\V Variant Prototype Sheet 9
simultaneously. 4 1010010. ‘LJ‘I reflected off the ground. pue JosuasJnojod 3yl PR Release Status Released for Production Total Sheets 11
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&
A4

and modules on
www.mikroe.com/mikrobus

$ Find the mikroBUS™
"} 3 standard, applications

mikroBUS™ Analog

J8
MikroBus Socket

mikroBUS™ Reset

mikroBUS™ Chip Select

mikroBUS™ SCK

mikroBUS™ MISO

mikroBUS™ MOSI

3val— :
cs1
1pF

50V
X7R
GND GND

~ W )
@ J9is optional. The %N

footprint on the PCB is
)/ ’ mikroBUS compatible.
J

C52
100 nF
50V
X7R

o |~ o |o s |o v |-

Analog (AN) PWM
Reset (RST) Interrupt (INT)
Chip Select (CS) UART Rx (RX)

SCK UART T (TX)
MISO scL
MOSI SDA
+3.3V +5V

| GND GND f

If you want to use a

mikroBUS module, using
J9 remains optional, yet

recommended.

16 mikroBUS™ PWM
15 mikroBUS™ INT
14 mikroBUS™ Rx
13 mikroBUS™ Tx
12 SCL
11 SDA
10 {5v
9 C53 C54
100 nF 1yF
50V 50V
X7R X7R
GND GND GND

This sheet contains a lot

of empty space.

Just like Odie's head.

Project Circuit Cruiser (Beursgadget E&A 2025)

Section mikroBUS™ Socket

Revision V2.1.1 PCBRevision 2 | Schematic Revision 1 Document Revision 1
Variant Prototype Sheet 10
Release Status Released for Production Total Sheets 11
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www.mikroe.com/mikrobus

1 2 3
BAT1 MOD2 MOT1 MECH1 MECH2
8500 RPM
DJbattery PNCR18650-1S1P Tower Pro SG90 KFF-130SH-17105 14 Teeth Comdes E&A 2025 Gadget Parts
3.4Ah
MECH3 MECH4 MECH5 MECH6 MECH7 MECH8 MECH9
M2.5 M2.5
Phoenix Contact 3240744 Phoenix Contact 3240744 Warth Elektronik 700971600 27 mm Diameter Apra 250-602 Apra 250-602 27 mm Diameter
35 mm Bundle Size 35 mm Bundle Size 2.6mm
MECH10 MECH11 MECH12 MECH13 MECH14 MECH15 MECH16
-
. $4ahl .
Phoenix Contact 3240744 Phoenix Contact 3240744 Wrth Elektronik 700971600 27 mm Diameter 42 Teeth 2.5 mm Diameter, 75 mm Length 27 mm Diameter
35 mm Bundle Size 35 mm Bundle Size 2.6 mm
Global Fiducial Markings (Top Side) Global Fiducial Markings (Bottom Side) Project Circuit Cruiser (Beursgadget E&A 2025)
FID9 FID10 FID11 FID12 FID13 FID14 . .
@ S @ @ @ S Section Mechanical Parts & PCB Features
Revision V2.1.1 PCBRevision 2 | Schematic Revision 1 Document Revision 1
Variant Prototype Sheet 11
Release Status Released for Production Total Sheets 11
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	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




	06) Microcontroller Pin Peripheral Mapping.SchDoc("06) Microcontroller Pin Peripheral Mapping")
	07) Motor & Servo Connectors.SchDoc("07) Motor & Servo Connectors")
	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\
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