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AstraBeamAstraControl B

File: overview.kicad_sch File: block_diagram.kicad_sch

External button and status LED

Features

In review
AstraControl

4 Channel LEDPWM

ESP32-S3SoCintegrating Wi-Fi 4 and Bluetooth 5 (LE)

ESP32-basedcontrol PCBuses WiFiwith an external antenna and 5Mbps RS-485
for communication, supporting various sensors and HMIdevices for high-power
LEDfixtures or strips. One device can act as master or all fixtures will receive
data from a dedicated receiver.

23 June 2024

Render for reference only

5Mbps RS485(half-duplex)

Up to 5V 10A Input

External WiFiAntenna

2x I2CAuxilary (Qwiic connector)

USBC

5V to 3.3V Step Down DC-DC

I2S(Qwiic connector)

4 Wire 5V Fan

4x 5V GPIO

UART
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AstraBeamAstraControl B

! Caution

WRN1

Criticalx

CRT1

i Information

INF1

? Question

QST1

UARTto RS-485

5V to 3.3V

Fan,Temperature, Screen

Button, Status LED,UART,I2S

Description

14

PWMConnector

5V GPIOConnector

USB-C

7
8

Second time creating a PCB.Mistakes were probably made.

Description

3.3V To5V Logic Shifter

22 April 2024

11

Page

12
13

10
9

Some features are not necessary but used for learning and experimentation.

PCBcomponents are spread apart a bit more than the minimum allowed clearance for easy debuging and adjustments.

Some aspects of the schematic / PCBare more verbose to aid in the review process.

Extra care is required here. Pay attention to
details, routing, and try your best to follow
the advice.

Power Connectors

Something is unclear or a missing piece of
information potentially needs to be
explored further.

Notes

16 Misc
15

It is critical to follow the instructions here.
Failure to do so will result in poor
performance or failuire.

Generic information box to inform about
specifics of the part or layout, notes,
helpful information.

5
6

3

5V Protection
MCUEnable and Boot

4 MCU
Block Diagram

1
2

Page

Overview

Cover
Overview
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AstraBeamAstraControl B

5V_IN 5V_OUT

5V Protection

File: 5v_protection.kicad_sch

3V35V

5V to 3.3V

File: 5v_to_3v3.kicad_sch

Misc

File: misc.kicad_sch

GPIO_17_PWM_CH2

GPIO_18_PWM_CH1

GPIO_15_PWM_CH4

GPIO_16_PWM_CH3

GPIO_8

LED PWM Connector

File: led_pwm_connector.kicad_sch

UART_TX

UART_RX

BUTTON

STATUS_LED

I2S_WS

I2S_SCK

I2S_LR

I2S_SD

Button, Status LED, UART and I2S

File: button_status_uart_i2s.kicad_sch

3V3_IO_1

3V3_IO_2 5V_IO_2

5V_IO_1

LEVEL_SHIFTER_IO_OE

3.3V to 5V Logic Shifter

File: 3v3_to_5v_logic_shifter.kicad_sch

GPIO_40_5V

GPIO_41_5V

5V GPIO Connector

File: 5v_gpio_connector.kicad_sch

3V3

MCU_EN

GPIO_0_MCU_BOOT

USB_D-

USB_D+

UART_TX

UART_RX

GPIO_16_PWM_CH3

GPIO_17_PWM_CH2

GPIO_15_PWM_CH4

GPIO_18_PWM_CH1

GPIO_14_I2S_LR

GPIO_21_I2S_WS

GPIO_47_I2S_SCK

GPIO_48_I2S_SD

GPIO_13_BUTTON

GPIO_12_STATUS_LED

GPIO_9_SCREEN_I2C_SCL

GPIO_10_SCREEN_I2C_SDA

GPIO_36_TEMP_I2C_SDA

GPIO_35_TEMP_I2C_SCL

GPIO_4_RS485_TX

GPIO_6_RS485_SLR_SLOW_~{FAST}

GPIO_5_RS485_DE_~{RE}

GPIO_7_RS485_RX

GPIO_40_SHIFTER

GPIO_41_SHIFTER

GPIO_42_RS485_TERMINATE

GPIO_39_SHIFTER_OE

GPIO_8

GPIO_37_FAN_TACHO

GPIO_38_FAN_PWM

MCU

File: mcu.kicad_sch

RS485_TX

SLR_SLOW_~{FAST}

RS485_DE_~{RE}

TERMINATE

RS485_D+

RS485_D-

RS485_RX

UART to RS-485

File: uart_to_rs_485.kicad_sch

MCU_EN

GPIO_0_MCU_BOOT

MCU Enable and Boot

File: mcu_enable_and_boot.kicad_sch

5V_IN

USB_D-

USB_D+

RS485_D+

RS485_D-

Power Connectors

File: power_connectors.kicad_sch

SCREEN_I2C_SDA

FAN_TACHO

TEMP_I2C_SDA

SCREEN_I2C_SCL

TEMP_I2C_SCL

FAN_PWM

Fan, Temperature and Screen

File: fan_temp_screen.kicad_sch

+3V3+5V+5V_IN

GPIOOUT

3.3V to 5V LevelShifter

HMI

USB

I2SMicrophone

UART

RS-485

TEMP

MCU

SCREEN

FAN
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AstraBeamAstraControl B

i Information

INF2

LED1
25mA 1.7V Yellow 0603

R2

220
50V 1% 0402 62mW

GND

TP1
Test Plug

R1

0
150V 1% 0805

C2

100n
16V X7R 10% 0402

C1

22u
6.3V X5R 20% 0603

B
O

T
T

O
M

L
E

F
T

B
O

T
T

O
M

R
IG

H
T

L
E

F
T

R
IG

H
T

G
N

D
1

IO17
10

IO18
11

IO8
12

IO19/USB_D-
13

IO20/USB_D+
14

IO3
15

IO46
16

IO9
17

IO10
18

IO11
19

3V3
2

IO12
20

IO13
21

IO14
22

IO21
23

IO47
24

IO48
25

IO45
26

IO0/BOOT
27

IO35
28

IO36
29

EN
3

IO37
30

IO38
31

IO39
32

IO40
33

IO41
34

IO42
35

U0_RX
36

U0_TX
37

IO2
38

IO1
39

IO4
4

G
N

D
40

E
P

41

IO5
5

IO6
6

IO7
7

IO15
8

IO16
9

U1
ESP32-S3-WROOM-1U-N8

External Antenna, 8MB Flash

C2980297

GND

TP2
Test Plug

C3

100n
16V X7R 10% 0402

GND

GND

GND

GND GND

GPIO_38_FAN_PWM

GPIO_8

GPIO_18_PWM_CH1

GPIO_17_PWM_CH2

GPIO_7_RS485_RX

GPIO_15_PWM_CH4

GPIO_16_PWM_CH3

GPIO_35_TEMP_I2C_SCL

GPIO_12_STATUS_LED

GPIO_9_SCREEN_I2C_SCL

GPIO_10_SCREEN_I2C_SDA

USB_D-

GPIO_37_FAN_TACHO

GPIO_36_TEMP_I2C_SDA

GPIO_0_MCU_BOOT

GPIO_48_I2S_SD

UART_RX

GPIO_42_RS485_TERMINATE

UART_TX

GPIO_39_SHIFTER_OE

GPIO_41_SHIFTER

GPIO_40_SHIFTER

GPIO_6_RS485_SLR_SLOW_~{FAST}

MCU_EN

GPIO_14_I2S_LR

GPIO_13_BUTTON

GPIO_21_I2S_WS

GPIO_47_I2S_SCK

GPIO_5_RS485_DE_~{RE}

3V3

USB_D+

GPIO_4_RS485_TX

GPIO_2_DEBUG_LED GPIO_2_DEBUG_LED_CL

IO_3_ICIO_3_TEST

Strapping Pins:
GPIO0 pull-up, GPIO3 Floating,
GPIO45 pull down, GPIO46 pull down.

MCU
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TP3
Test Plug

+3V3
R3

0
150V 1% 0805

GND

C5

100n
16V X7R 10% 0402

i Information

INF3

R4

10k
50V 1% 0402 62mW

TP4
Test Plug

R6

0
150V 1% 0805

R8

0
150V 1% 0805

GND

SW2
50mA 12V 5.1mmx1.5mm

R5

0
150V 1% 0805

SW1
50mA 12V 5.1mmx1.5mm

GND

+3V3

C6

100n
16V X7R 10% 0402

GND

C4

1u
25V X5R 10% 0402

GND

R7

10k
50V 1% 0402 62mW

MCU_EN

GPIO_0_MCU_BOOT

BOOT_SW

EN_SW

EN_DELAY_0 EN_DELAY

MCUEnable & Boot
Toensure that the power supply to the
ESP32-S3chip is stable during power-up, it is
advised to add an RCdelay circuit at the ENpin.
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AstraBeamAstraControl B

GND

i Information

INF4

IN
1

G
N

D
2

~{EN}
3

~{FLAG}
4

OUT
5

U2

NCP361SNT1G
5V Protection OVLP, OVLO, UVLO, Thermal, ESD, TSOP

GND

GND

C8

1u
25V X5R 10% 0402

TP6
Test Plug

LED2
20mA Red 0603

GND

C7

1u
25V X5R 10% 0402

R10

470
75V 1% 0603 100mW

TP5
Test Plug

R9

1M
150V 1% 0805 125mW

5V_IN 5V_OUT

FLAG_IC

5V_PROT_LED

5V Protection

Over-voltage: 5.67V
Under-voltage: 3V
Max current: 600mA - 780mA
Max V_{IN}:21V

C7

1u
25V X5R 10% 0402

C8

1u
25V X5R 10% 0402

GND

U2

NCP361SNT1G
5V Protection OVLP, OVLO, UVLO, Thermal, ESD, TSOP

IN
1

G
N

D
2

~{EN}
3

~{FLAG}
4

OUT
5
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C14

4u7
16V X5R 10% 0603

R13

10k
50V 1% 0402 62mW

C13

4u7
16V X5R 10% 0603

C12

DNP
0805

TP9
Test Plug

GND

GND

PWR_FLAG

C11

4u7
16V X5R 10% 0603

L2

2u2H
3A 5A 20% 42mOhm

C15

DNP
0805

GND

GND

TP8
Test Plug

C9

4u7
16V X5R 10% 0603

i Information

INF5

TP7
Test Plug

R12

45k3
50V 1% 0402 62mW

i Information

INF6

R11

1M
150V 1% 0805 125mW

GND

EN
1

G
N

D
2

SW
3

VIN
4

V_{FB}
5

U3
ST1S12GR

800mV~16.2V 3A 2.5V~18V

GND

GND

C10

4u7
16V X5R 10% 0603

GND

L1

2u2H
3A 5A 20% 42mOhm

GND

5V 3V3
SW_OUT_UNFILTERED

EN

SW_OUT

FB

5V to 3.3V

VO= VFB* [1 + R1/ R2]
VO= 0.6V * (1 + 10k/45.3k) = 3.318V

PIFilter:
Cutoff frequency: -3dB at 40KHz
Mostly for educational purposes.

U3
ST1S12GR

800mV~16.2V 3A 2.5V~18V

EN
1

G
N

D
2

SW
3

VIN
4

V_{FB}
5

C9

4u7
16V X5R 10% 0603

TP7
Test Plug
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VBUS

USB_D-

USB_D+

USB

File: usb.kicad_sch

PWR_FLAG

D1

SS34
40V 3A 550mV@3A

GND

GND

1

2

CN2

JST VH 2 PIN
10A 250V 3.96mm PWR_FLAG

1

2

3

4

CN1

4P JST VH
10A 250V 3.96mm

GND
CHASSIS

PWR_FLAG

TP10
Test Plug

GND

TP11
Test Plug

CHASSIS

PWR_FLAG

5V_IN

RS485_D+

5V_IN

RS485_D-

5V_IN

USB_D+

USB_D-

5V_IN

Power connectors
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AstraBeamAstraControl B

GND

Criticalx

CRT2

GNDCHASSIS

TP13
Test Plug

TP14
Test Plug

GND

PWR_FLAG

GND

C16

100n
16V X7R 10% 0402

G
N

D
A

1

VBUS
A4

CC1
A5

D+
A6

D-
A7

SBU1
A8

CC2
B5

D+
B6

D-
B7

SBU2
B8

S
H

IE
LD

S
1

USBC1

TYPE-C-31-M-12
USB C Female, 5A, 16Pin

R14

5k1
50V 1% 0402 62.5mW

R15

5k1
50V 1% 0402 62.5mW

GND

USB_IN_D-
1

G
N

D
2

USB_IN_D+
3

USB_OUT_D+
4

VBUS
5

USB_OUT_D-
6

U4

USBLC6-2SC6
5A 17V 6V 5.25V TVS / ESD

TP12
Test Plug

VBUS

USB_D-

USB_D+
USB_CONN_D+

CC2

CC1

USB_CONN_D-

Route carefully for good performance ESD
protection. Placethe protection ICas
close as possible to the connector.

USBC
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R
1

Z
10

B
11

A
12

VIO
13

VCC
14

Half/~{Full}
15

N
C

16

P
A

D
17

~{RE}
2

DE
3

D
4

TERM_TX
5

G
N

D
6

TERM_RX
7

SLR_SLOW_~{FAST}
8

Y
9

U6

THVD1424RGTR
RS-485, VIO, 3V - 5V, SRC, Integrated Termination, 16V, 20Mbps

R20

0
150V 1% 0805

GND

GND

1
1

2
2

3
3

U5

CDSOT23-SM712
400W 17A 12V 13.3V 75pF

R19

10k
50V 1% 0402 62mW

R21

0
150V 1% 0805

R17

10
75V 1% 0603 100mW

R22

0
150V 1% 0805

R25

10k
50V 1% 0402 62mW

GNDGND

+3V3

+3V3

C19

100n
16V X7R 10% 0402

R18

0
150V 1% 0805 R26

0
150V 1% 0805

TP17
Test Plug

R23

10k
50V 1% 0402 62mW

TP18
Test Plug

GND

+3V3
C20

22u
6.3V X5R 20% 0603

GND

+5V

GND
GND

C17

22u
6.3V X5R 20% 0603

R24

10k
50V 1% 0402 62mW

GND

C18

100n
16V X7R 10% 0402

R16

10
75V 1% 0603 100mW

GND

TP15
Test Plug

TP16
Test Plug

RS485_D-

RS485_RX

RS485_D+

RS485_DE_~{RE}

TERMINATE

RS485_TX

SLR_SLOW_~{FAST}

RS_485_R_HALF_~{FULL}

RS_485_R_D+

RS_485_R

RS_485_D

RS_485_R_D-

RS_485_R_SLR_SLOW_~{FAST}

RS_485_R_TERM_TX

UARTto RS-485

C17

22u
6.3V X5R 20% 0603

C18

100n
16V X7R 10% 0402

+3V3
C20

22u
6.3V X5R 20% 0603

R25

10k
50V 1% 0402 62mW

R19

10k
50V 1% 0402 62mW

GND

GND

R24

10k
50V 1% 0402 62mW

GND
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R28

5k1
50V 1% 0402 62.5mW

GND
+5V_IN

1
1

2
2

3
3

4
4

MP
MP

CN5

4 PIN JST SH
1A 50V 1mm

GND

GND

TP20
Test Plug

+3V3

R32

DNP
0805

TP22
Test Plug

+3V3+3V3

TP19
Test Plug

R31

DNP
0805

+3V3

+3V3

R27

5k1
50V 1% 0402 62.5mW

+3V3

TP23
Test Plug

GND

R34

3k3
150V 1% 0805 125mW

C21

100p
50V C0G 5% 0805

R35

5k1
50V 1% 0402 62.5mW

+3V3+3V3

R37

DNP
0805

i Information

INF7

1
1

2
2

3
3

4
4

MP
MP

CN4

4 PIN JST SH
1A 50V 1mm

R30

0
150V 1% 0805

R29

0
150V 1% 0805

+3V3

TP21
Test Plug

R33

10k
50V 1% 0402 62mW

GND

1
1

2
2

3
3

4
4

MP
MP

CN3

4 PIN JST SH
1A 50V 1mm

GND

TP24
Test Plug

+3V3

R36

5k1
50V 1% 0402 62.5mW

R38

DNP
0805

+3V3

GND

FAN_PWM

TEMP_I2C_SCL

SCREEN_I2C_SDA

FAN_TACHO

SCREEN_I2C_SCL

TEMP_I2C_SDA

FAN_TACHO_CON

FAN_PWM_CON

FAN_TACHO_0

Fan Temperature Screen RCFilter
Cutoff: 482KHz
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GND

R40

0
150V 1% 0805

R39

0
150V 1% 0805

TP25
Test Plug

TP26
Test Plug

TP27
Test Plug

R41

0
150V 1% 0805

i Information

INF8

R42

0
150V 1% 0805

R43

0
150V 1% 0805

TP28
Test Plug

TP29
Test Plug

1

2

3

4

5

6

7

8

CN6
10A 250V 3.96mm

+3V3
+5V_IN

GPIO_15_PWM_CH4

GPIO_16_PWM_CH3

GPIO_18_PWM_CH1

GPIO_17_PWM_CH2

GPIO_8

PWM_CH2_CONN

PWM_CH4_CONN

PWM_CH1_CONN

PWM_CH3_CONN

GPIO_8_CONNPWM Connector SpareGPIOconnector, can be used as ENfor a relay.
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R44

10k
50V 1% 0402 62mW

GND

TP32
Test Plug

TP33
Test Plug

B2
1

G
N

D
2

VCCA
3

A2
4

A1
5

OE
6

VCCB
7

B1
8

U7

TXB0102DCUR
2-Bit Bidirectional Voltage-level Translator

+5V

C23

100n
16V X7R 10% 0402

GND

GND

C22

100n
16V X7R 10% 0402

+3V3

GND

TP30
Test Plug

TP31
Test Plug

3V3_IO_2

LEVEL_SHIFTER_IO_OE

5V_IO_13V3_IO_1

5V_IO_2
5V_IO_2

5V_IO_1

3V3 to 5V Logic Shifter

U7

TXB0102DCUR
2-Bit Bidirectional Voltage-level Translator

B2
1

G
N

D
2

VCCA
3

A2
4

A1
5

OE
6

VCCB
7

B1
8

R44

10k
50V 1% 0402 62mW
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+5V_IN

1

2

3

4

CN7

4P JST VH
10A 250V 3.96mm

GND

GPIO_41_5V

GPIO_40_5V

5V GPIOConnector
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TP40
Test Plug

GND

TP39
Test Plug

GND

R47

0
150V 1% 0805

TP38
Test Plug

1
1

2
2

3
3

4
4

MP
MP

CN8
4 PIN JST SH

1A 50V 1mm

1
1

2
2

3
3

4
4

5
5

6
6

MP
MP

CN10

JST SH 6 PIN
1A 50V 1mm

TP41
Test Plug

GND

1
1

2
2

3
3

4
4

MP
MP

CN9

4 PIN JST SH
1A 50V 1mm

GND

GND
+3V3

GND

C24

100n
16V X7R 10% 0402

+3V3
GND

TP37
Test Plug

TP34
Test Plug

R46

10k
50V 1% 0402 62mW

GND

TP36
Test Plug

R48

10k
50V 1% 0402 62mW

R45

0
150V 1% 0805

TP35
Test Plug

+3V3

i Information

INF9

I2S_LR

I2S_SCK

STATUS_LED

BUTTON

I2S_WS

I2S_SD

UART_RX

UART_TX

BUTTON_0 BUTTON_CONN

STATUS_LED_CONN

ESP32-S3WROOMhas a 499Omh resistor on the TX
line.

HMI UARTI2S

GND

CN10

JST SH 6 PIN
1A 50V 1mm

1
1

2
2

3
3

4
4

5
5

6
6

MP
MP

GND

CN9

4 PIN JST SH
1A 50V 1mm

1
1

2
2

3
3

4
4

MP
MP

CN8
4 PIN JST SH

1A 50V 1mm

1
1

2
2

3
3

4
4

MP
MP

GND
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RING1

C26

10n
1kV X7R 10% 0805

GND

R51

DNP
0805

C27

10n
1kV X7R 10% 0805

CHASSIS

R50

DNP
0805

GND GND

R49

1M
150V 1% 0805 125mW

R52

DNP
0805

C28

10n
1kV X7R 10% 0805

GND

C25

10n
1kV X7R 10% 0805

Misc
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