
1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

A

B

C

D

E

Date: 2026-04-17

KiCad E.D.A. 10.0.1

Rev: 01

Size: B Page: 1/1

BEAPER Nano 1

File: BEAPER-Nano-101.kicad_sch

Sheet: Main

mirobo.tech

BEAPER (Beginner Electronics And
Programming Educational Robot)
for Arduino Nano ESP32
©2025, 2026 mirobo.tech

+3V3

1
2
3
4

H11

R19
10k

GND

R6
1k0

1

2

3

RV2
10k

R5
1k0

1

2

3

JP4
POT/VDIV

R27
100

R21
100

GND

R10
270

D4
LED

GND

+3V3

+5V

D5
LED

GND

R9
270

GND

D2
LED

R8
270

C6
100nF

+5V

R7
270

G1
1

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

G
N
D

1
0

Y7
11

Y6
12

Y5
13

Y4
14

Y3
15

Y2
16

Y1
17

Y0
18

G2
19

V
C
C

2
0

U2
74HCT541

GND

GND

D3
LED

R12
100

+3V3

R17
4k7

1
2
3

H2

A6 (SONAR TRIG)

1
2
3

H1
A4 (SDA)

1
2
3

H3
A7 (SONAR ECHO)

1
2
3

H4
A5 (SCL)

+3V3

GND

C5
100nF

+3V3

V
D
D

1

V OUT
2

G
N
D

3

U4
MCP9700A-E/TO

GND

+3V3

R18
4k7

1
2

Q4
TEPT4400

1

2

3

JP1
ALS/LFS

GND

GND

GND

1
2
3
4

J4
QWIIC/JST SH

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

J1

D
ig
it
a
l

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

J2

A
n
a
lo
g

D8
SB140

VDC

+3V3

GND

SW1
RESET

SW2
SW_Push

GND

SW3
SW_Push

1
2
3
4

H12

+5V VDC

1

2

3

JP3
POT/VDIV

R28
100

R30
100

1
2

Q2
LTR-4206E

GND

R24
4k7

1
2

Q3
LTR-4206E

D7
OED-EL-1L2

R23
4k7

C3
47uF

1,2EN
1

1A
2

1Y
3

G
N
D

4

2Y
6

2A
7

V
C
C
2

8

3,4EN
9

3A
10

3Y
11

4Y
14

4A
15

V
C
C
1
1
6

U3
SN754410NE

GND

C1
100nF

R25
5.1k-1%

VDC

GND

1
2

3

SW6
SW_SPDT

1
2
3
4
5
6

CON1
Phoenix 1729160

GND

D6
OED-EL-1L2

1
2

Q1
LTR-4206E

GND GND

R20
100

R22
4k7

GND

GND

+3V3

1
2
3

H9

R26
976-1%

GND

1
2
3

H10

1

2

3

JP2
ALS/LFS

GND

GND

C2
47uF

GND

+3V3

GND

R3
1k0

1

2

3

RV1
10k

R4
1k0

1
2
3
4
5
6
7
8

J3
Conn_01x08

R29
100

GND

1
2
3

H8
A7 (Servo 4)

GND

1
2
3

H7
A6 (Servo 3)

+3V3

GND

+5V

R14
100

R11
100

GND

C4
100nF

R13
100

VI
1

G
N
D

2

VO
3

U1
L4940V5

1
2

LS1
Piezo Beeper

GND GND

C7
47uF

GND

1
2
3

H6
A5 (Servo 2)

1
2
3

H5
A4 (Servo 1)

GND

SW5
SW_Push

SW4
SW_Push

GND

GND

R1
100

GND

GND

VDC

R15
1k0

GND

R2
1k0

D1
Vin

R16
4k7

A6

A1

A5/SCL

D13/SCK

RST

D11/COPI

D9

A4/SDA

D10

D13/SCK

RST

D12/CIPO

D7

A3

D0/RX0

D1/TX0

A7

D8

A5/SCL
A6

BOOT1
VBUS

A1
A0

Q3

BOOT0

A2

Q2

A3
A4/SDA

D1/TX0

Q1

D0/RX0

D8

RST

D3
D2

D4

D12/CIPO

Q1

A0
D9
D10
D11/COPI

D6

A5/SCL

A7

A6

D7

D5

D2

Q3

D3

D4

D6

Q2

D5

A5/SCL
A4/SDA

A7

A2

A4/SDA

Optional analog potentiometer
and external voltage divider.
(See notes 1, 4, 5.)

Optional ambient
light sensor.
(See notes 1, 4.)

Optional digital output/
servo headers (5V).
(See note 3.)

Optional analog
potentiometer.
(See notes 1, 4.)

Optional robot
motor driver.
(See note 3.)5V level shifter.

(See note 3.)

USB-C

Optional TFT LCD/
SPI connector.

M1A

M2B

Optional JST-SH I2C/
QWIIC connector.

Optional analog/digital
I/O headers (3.3V) or
SONAR module mount.
(See note 2)

Optional analog
temperature sensor.
(See notes 1, 4.)

Floor/line
sensor LED

Right floor/line sensor
phototransistor

M1B
M2A

Optional 5V LDO
linear regulator.
(See note 3.)

VDC 6-12V

VDC In

Optional VDC switch,
battery and motor
screw terminal strip.
(See note 3.)

Optional left floor
sensor module.
(See note 4.)

Left line sensor
phototransistor

Left floor sensor
phototransistor

Left floor
sensor LED

Optional line sensor/
right floor sensor
module. (See note 4.)

Notes:

1. BEAPER Nano can be built in a simplified Educational Starter configuration
using only components not marked as optional. The analog input program
shared in Introductory Programming Activity 5 requires one or more of the
optional analog input devices to be installed.

2. Headers H1-H4 can be populated either with 3-pin headers or with 3-pin
header sockets. H1-H4 can alternatively be bridged with a single 4-pin
header socket to enable a 3.3V HC-SR04P SONAR distance sensing module
to mount directly onto the BEAPER Nano circuit.

3. 5V is available to on-board circuits only when BEAPER Nano is powered
through the VDC IN input of screw terminal strip CON1. U1 (5V regulator
circuit) and U2 (level shifter IC) are required if using motor driver U3
or digital output headers H5-8.

4. Install the appropriate JP1-JP4 jumper headers to select between available
analog input devices (either Enviro. (environmental) sensors Q4, U4, RV1,
and RV2, or Robot sensors Q1, Q2, Q3, and the VDIV voltage divider).

5. As shown, voltage divider resistors R25 and R26 allow a VDC input range 
of 0 - 20.5V with resolutions of 20mV/bit (10-bit), or 5mV/bit (12 bit).
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