AstraControl

In review

ESP32-based control PCB uses WiFi with an external antenna and 5Mbps RS-

for communication, supporting various sensors and HMI devices for high-power

LED fixtures or strips. One device can act as master or all fixtures will receive
data from a dedicated receiver.

Features

e Up to 5V 10A Input

» USBC

 External WiFi Antenna

e 5Mbps RS485 (half-duplex)

e ESP32-S3 SoC integrating Wi-Fi 4 and Bluetooth 5 (LE)
e 2x 12C Auxilary (Qwiic connector)
e 4 Channel LED PWM

® 4x 5V GPIO

e 4 Wire 5V Fan

e 5V to 3.3V Step Down DC-DC

e UART

e [2S (Qwiic connector)

e External button and status LED
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Description

USB-C

UART to RS-485

Fan, Temperature, Screen
PWM Connector

3.3V To 5V Logic Shifter

5V GPIO Connector

Button, Status LED, UART, I12S
Misc

» Second time creating a PCB. Mistakes were probably made.

» Some features are not necessary but used for learning and experimentation.
e PCB components are spread apart a bit more than the minimum allowed clearance for easy debuging and adjustments.
» Some aspects of the schematic / PCB are more verbose to aid in the review process.
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@ Question

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

explored further.

(@ Information

Generic information box to inform about

specifics of the part or layout, notes,

helpful information.

/A Critical

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

Extra care is required here. Pay attention to
details, routing, and try your best to follow
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5V_IN 5 33 Misc
Power Cannectars B 5V Pratection 8y 5V to 3.3V e MCU
5V_IN SV_IN 5V_0UT| 5V V3 3V3 e misckicadsch
File: 5Sv_protection.kicad_sch File: 5v_to_3v3.kicad_sch LED PWM Connector
GPIO OUT
USB GPIO_8 GPIO_8
USB_D+ USB_D+ GPI0_18_PWM_CH1 GPI0_18_PWM_CH1
USB_D- USB_D- GPI0_17_PWM_CH2 GPI0_17_PWM_CH2
GPIO_16_PWM_CH3 GPI0_16_PWM_CH3
ART RS -4
u to RS-485 RS-485 GPIO_15_PWM_CH4 GPI0_15_PWM_CH4
RS A LIRS File: led_pwm_connector.kicad_sch
RS485_D— RS485_D- RS485_TX GPI0_4_RS485_TX Button, Status LED, UART and 125
UART
RS485_D+ RS485_D+ SLR_SLOW_FAST GPI0_6_RS485_SLR_SLOW_FAST
UART_TX UART_TX
RS485_DE_RE GPI0_5_RS485_DE_RE
UART_RX UART_RX
n A TERMINATE GPI10_42_RS485_TERMINATE
File: pawer_connectors.kicad_sch
- 12S Microphone
File: uart_to_rs_485.kicad_sch GPIO_14_I25_LR 125.LR
MCU Enable and Boot GPID_48_125_5D ] K125_SD
McU
GPI0_47_125_SCK 125_SCK
GPI0_0_MCU_BOOT GPI0_0_MCU_BOOT
GPI0_21_125_W5S 125_WS
MCU_EN MCU_EN
HMI
File: mcu_enable_and_boot.kicad_sch GPIO_12_STATUS_LED STATUS_LED
Fan, Temperature and Screen GPI0_13_BUTTONG DBUTTON
FAN
FAN_PWM GPI0_38_FAN_PWM File: button_status_uart_i2s.kicad_sch
FAN_TACHO GPI0_37_FAN_TACHO 5V GPIO Cannectar
3.3V to 5V Logic Shifter
SCREEN 3.3V to 5V Level Shifter
SCREEN_I2C_SCL: GPI0O_9_SCREEN_I2C_SCL GPIO_40_SHIFTER 3V3_o_1 5v_io_1 GP10_40_5V
SCREEN_I2C_SDA: GPI0_10_SCREEN_I2C_SDA GPI0_41_SHIFTER 3V3_lo_2 5v_l0_2 GPIO_41_5V
TEMP GPI0_39_SHIFTER_OE LEVEL_SHIFTER_I0_OE
VT EALLEEA A File: 3v3_to_5v_logic_shifter.kicad_sch File: 5v_gpio_connector.kicad_sch
TEMP_I2C_SCL GPI0_35_TEMP_I2C_SCL
File: fan_temp_screen.kicad_sch File: mcu.kicad_sch
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Ut
ESP32-53-WROOM—1U-N8
External Antenna, BMB Flash
2980297 R2
220 LEDL
. . 50V 1% 0402 62mwW 25mA 1.7V Yellow 0603
SV : : : 2l|gm 10139 GPIO_2 DEBUG_LED ——  GPIO_2 DEBUG_LED_CL D”’j
c1 2 c3 MCU_END—2]EN 1028 oo
22u 100n 100n
6.3V X5R 20% 0603 16V X7R 10% 0402 16V X7R 10% 0402 GP\OJ«,RSA{B‘SJXG—Z' 104 uo_Tx 37—[) UART_TX
GPI0_6_RS485_SLR_SLOW_FASTG—2] 105 UO_RX P& QUART_RX
GND GND GND GPI0_5_RS485_DE_REG—2] 106 1042 32— GPI0_42_RS485_TERMINATE
GPI0_7_RS485_RXD—L] 107 1041 P4 GPI0_41_SHIFTER
=
GPI0_15_PWM_CH4a—2] 1015 E ] 1040 3 GPI0_40_SHIFTER
x
GPI0_16_PWM_CH3G—2] 1016 1039 22— GPI0_39_SHIFTER_OE
6PI0_17_PwM_cH2a—19 1017 1038 P15 GPI0_38_FAN_PWM
L2 6Pl0_18_PwM_cH1a—1 1018 1037 2% —qGPI0_37_FAN_TACHO
(@ Information GPl0_8a—14 08 1036 22— GPI0_36_TEMP_I2C_SDA
Strapping Pins: ; UsB_D-o—231019,/uSB_D- 1035 28 GPI0_35_TEMP_12C_SCL
GPIO 0 pull-up, GPIO 3 Floating,
GPIO'45 pull down, GPIO 46 pull down. o1 at USB_D+o—241020,/USB_D+ 100,/800T [EZ—AGPI0_0_MCU_BOOT
Test Plug 0 o i
150V 1% 0805 . .
10_3_TEST ——  103.1¢C 15103 10s5 26
181046 _ | 1048125 —acPio_s8_25_sD
& ]
GPI0_9_SCREEN_I2¢_ScLa—14 109 =] = | 10474 pepPio_47_125_5cK
18] 5 3 b3
GPI0_10_SCREEN_I2c_SDA—28 1010 | E g | 1021122 pGPi0_21_125Ws
= o
19 @ 2
191011 101422 pGPI0_14_125_LR
GPI0_12_STATUS_LEDG—2Y 1012 . . 101321 —qGPI0_13_BUTTON
— =z =z a —
(%) (%) w
B g g
)
Test Plug
GND GND
GND
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A
INF3
(@ Information
To ensure that the power supply to the
ESP32-S3 chip is stable during power-up, it is
advised to add an RC delay circuit at the EN pin.
R3 R4 R8
ESS 0 10k 0
/i\ 150V 1% 0805 50V 1% 0402 62mwW 150V 1% 0805
——  EN_DELAY_0 —— o EN_DELAY _ —
LI LT {1 DMCU_EN
Ch R6
1u 0 P4 Sw2
25V X5R 10% 0402 150V 1% 0805 Test UG 5oma 12v 5.1mmxt.5mm
B EN_SW =
GND Cé 1
100n GND
16V X7R 10% 0402
GND
] +3V3
R7
Swi P3 Ro5 10k
50mA 12V 5.LmmxL.5mm U 50V 1% 0402 62mW
150V 1% 0805
GPI0_0_MCU_BOOT
C <£ B00T_SW
GND
G5
100n
16V X7R 10% 0402
GND
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A
INF&4
(@ Information
Over-voltage: 5.67V
Under-voltage: 3V
[ Max current: 600mA - 780mA
Max Vi: 21V
u2
NCP361SNT1G
TP5 SV Protection OVLP, OVLO, UVLO, Thermal, ESD, TSOP
Test Plug
5V_IND: ' LN out® ' 5v_ouT
iz iﬁ R10
LED2 470
25V X5R 10% 0402 25V X5R 10% 0402
20mA Red 0603 75V 1% 0603 100mwW
D o 5V_PROT_LED
R9 GND
iM GND
150V 1% 0805 125mwW GND
|| __:} FLAG_IC 4 FIAG
EN
TP6
g Test Plug
(ol
1
GND
Board Name Project Name Company Sheet Title Sheet Path & File Name Date Revision | Size Sheet
/Block Diagram/5V Protection/
AstraControl AstraBeam LiveAstra Technologies AstraControl - Root 2024-08-26 B A4 6 o 16
Sv_protection.kicad_sch
I 2 I 3 [

D




5V to 3.5V

INF5

. INF6
(D Information

VO = VFB* [1+R1/R2] (@ Information
VO'= 0.6V * (1 +10k/45.3K) = 3.318V .
PI Filter:

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

u3
7 STis1acR L1 P8 L2 P9
800mV~-16.2V 3A 2.5V-18V PWR_FLAG
Test Plug 2u2H Test Plug 2u2H Test Plug
3A 5A 20% 42mOhm 3A 5A 20% 42mOhm
5VD - 4 VIN swi3 Sw_out Y Y SW_OUT_UNFILTERED - - o o YY) ‘ 23
c9 R12 c10 c11 C13 C14
4u7 45k3 4u7 4u7 4u7 4u7
16V X5R 10% 0603 50V 1% 0402 62mW 16V X5R 10% 0603 16V X5R 10% 0603 16V X5R 10% 0603 16V X5R 10% 0603
5 FB
a
=
<
~

ENL EN Vra
GND R13 GND GND GND GND
Rli :I;?E'/ 0402 62mW
iM '
150V 1% 0805 125mw
GND
LT

GND GND

Circuit - Schematic

Via

Vinsw

ST1S12GR
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A
CN1
4P JST VH
[ 10A 250V 3.96mm
4 5V_IN
2 RS485_D+
= RS485_D—
1]
B !
GND
PWR_FLAG PWR_FLAG  PWR_FLAG
CN2 i
JST VH 2 PIN 5V_IN
10A 250V 3.96mm PWR_FLAG
T CHASSIS GND
I 2 5V_IN
s TP10 TP11
! Test Plug Test Plug
GND
GND CHASSIS
C
D1
USB SS34
4OV 3A 550mVe3A
NI
VBUS 124 5V_IN
USB_D+ USB_D+
USB_D- USB_D-
File: usb.kicad_sch
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USBC1
TYPE-C-31-M-12
USB C Female, 5A, 16Pin
PWR_FLAG P12
Test Plug
vBUS (A% T - DVBUS
C16
100n
16V X7R 10% 0402
ccefAs cc1
ccofBs cc2 .
GND
R14 R15 U4
5k1 5k1 USBLC6-25C6 /A Critical
50V 1% 0402 62.5mW 50V 1% 0402 62.5mW 5A 17V 6V 5.25V VS / ESD
p_ A7 Route carefully for good performance ESD
protection. Place the protection IC as
D— B7 close as possible to the connector.
GND GND
L15 vaus
TP13
Test Plug
CSESAONNIDE L ysB_IN_D- USB_OUT_D- & USB_D-
TP14
D+ A6 Test Plug
|| _usB_cONN D+ 3 USB_IN_D+ USB_QUT_D+ -2 USB_D+
pa B8
[=}
=z
w
o
GND
sBu1 A8 x
sBU2 B8 x
(=}
3
= =)
x =z
w w
| |
1 3
CHASSIS GND
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UART to RS-485

9.4.2 Layout Exampl

e

+5V +3V3
ué
c17 c1i8 THVD1424RGTR Cc19 c20
22u 100n RS-485, VIO, 3V — 5V. SRC, Integrated Termination, 16V, 20Mbps 100n 22u +3V3 Figure 9-11. Layout Example for THVD1424 in VQFN-16 package
6.3V X5R 20% 0603 16V X7R 10% 0402 16V X7R 10% 0402 6.3V X5R 20% 0603
L4 vee vio fL3
R23
GND e onp  Ri8 GND 10k P17
0 50V 1% 0402 62mW U
150V 1% 0805 R26 TP18
2| 1 RS_485_R 1 0 Test Plug
N R ] DRS485RX _ °
g B D 4 RS_485_D RS485_TX
R16 TP15
0 [ REIZ—e - ARS485_DE_RE
75V 1% 0603 100mw
RS485_D- G I RS_4B5RD- 10/ DE J3
R19
10k
R TP16 50V 1% 0402 62mwW
10 Test Plug
75V 1% 0603 100mw
— RS_485_ R D+ 9
RS485_D+ <t L Y GND R20
cnsmzuz5 SM712 TER- R s
LOOW 17A 12V 13.3V 75pF TERM_TX 5 RS_485_R_TERM_TX ® <JTERMINATE
2 e RS_485_R_SLR_SLOW_FAST 2
2 SLR_SLOW_FAST[S —+85.R_SLR_5LOW] - 10k
4 1 0 SO0V 1% 0402 62mW
J; Half /Full [£2
150V 1% 0805
GND
_ —
“ - <JSLR_SLOW_FAST GND
& & =
oY 9 R24
N 10k
R22
0 +3V3 SO0V 1% 0402 62mW
GND GND 150V 1% 0805
RS_485_R_HALF_FULL GND
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INF7
Fan Temperature Screen oo
A +3V3 RC Filter
Cutoff: 482KHz
CN3
4 PIN JST SH R33
1A 50V 1mm P21 p2s 10k R
U 0 50V 1% 0402 62mW 3k3
150V 1% 0805 150V 1% 0805 125mwW
MF \p 4|4 FAN_TACHQ_CON — FAN_TACHO_0O — _ SELTEE
<£ 313 c2t
um GND ! 100p
2 2 50V C0G 5% 0805
GND
1 e +5VUIN B2
P22 0
Test Plg 150V 1% 0805 GND
FAN_PWM_CON {:—GFAN PWM
8 +3V3 +3V3
+3V3 +3V3
CN&4
4 PIN JST SH R27
1A 50V 1mm TP19 5k1
W3R 50V 1% 0402 62.5mW 0805 R35
TP23 5k1
g’\ﬂ) MP 4 :: <QTEMP_I2C_SCL W3R 50V 1% 0402 62.5mW 0805
|| 313 TEMP_I2C_SDA
GND
2 2
+3V3
1 ?
GND
© +3V3 +3V3
+3V3 +3V3
CN5
4 PIN JST SH R28
1A 50V 1mm TP20 5k1
W3R 50V 1% 0402 62.5mW 0805 R36
TP24 5k1
g’\ﬂ) MP 4 :: <JSCREEN_I2C_SCL W3R 50V 1% 0402 62.5mW 0805
- 313 SCREEN_I2C_SDA
GND
2 2
+3V3
1 ?
GND
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R39 P25 ;
PWM Connector : ;= ® information
150V 1% 0805
A GP\O,BD—:} GPI0_8_CONN Spare GPIO connector, can be used as EN for a relay. INF8
R40 TP26
[¢] Test Plug
150V 1% 0805
GPIO_18_PWM_CHID— | EvHEGLSEON
R&41 P27
[¢] Test Plug
150V 1% 0805 CNé
GPIO_L7_PWM_CH2D— | LI R T
1
2
B R42 TP28
o Test Plug 3
150V 1% 0805
GPIO_16_PWM_CHID— | & WM_CH3 CONN &
5)
6
R43 TP29
[¢] Test Plug 7
I 150V 1% 0805
GPIO_15_PWM_CHAD— | vHEEHLSCONN ) 8
5V_IN
e +3V3
©
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+3V3 +5V
c22 c23
100n 100n
16V X7R 10% 0402 16V X7R 10% 0402
u7 <£
TXBO102DCUR
2-Bit Bidirectional Voltage~level Translator
31veea vees
TP30 TP32
Test Plug Test Plug
3V3_10_1 5 Al B1 8 5V._10.1 5V_I0_1
TP31 TP33
Test Plug Test Plug
3V3_10_2 4 A2 B2 1 5V.10.2 5V_I0_2
LEVEL_SHIFTER_IO_OED- ® 6 [8]3 =
3
Ri4 =
10k
S0V 1% 0402 62mw
GND

To Controller

—
To Controller

TXB0102DCTR

B2 B1

GND

Bypass capacitor == 0.1uF

4(5 - Veea

Figure 9. TXB0102 Layout Example

GND

To system
—

Bypass capacitor

Keep OE low until Vcca and

Vcces are powered up

e —

To system

% TYPE( DESCRIPTION

I R R T
T

[ Vecr |

T T
I B I e T
“n n 3-state mode. Referenced to Veca

| Ve | 7 S Beotowvolge t@VsVewsssv
I R R L L

state output-mode enable. Pull OE low to place all
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A
CN7
B 4P JST VH
10A 250V 3.96mm
GPIO_40_5V
- |1
+5V_IN ! |
2
/i\ GND
5
A
GPIO_41_5V
©
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+3V3
GND =i
TP35
INFO Test Plug 2 2 N e
A - TP34 4 PIN JST SH
(@ Information L UART_TXD> 3i3 CNe
1 UART_RX S 4 fiy MP IMP.
ESP32-53 WROOM has a 4990mh resistor on the TX -
line.
GND
é +3V3 1
GND e
. R4S R48 P36
0 10k Test Plug 2|, CN9
50V 1% D402 62mW
150V 1% 0805 4 PIN JST SH
BUTTON :} BUTTON_O_ 1 BUTTON_CQONN & 3 1A 50V 1mm
R46 c24 —2y  mpME
10k 100n
50V 1% 0402 62mwW 16V X7R 10% 0402
GND
B
GND GND
R47 TP37
0 Test Plug
i STATUS_LED_CONN
STATUS_LEDD- ==
oND +3V3 1 )
P38 ?
Test Plug 2 2
125_5D G 3i3 CN10
[« JST SH 6 PIN
4 4 1A 50V tmm
TP39 5 3
Test Plug
16 mpMR
125_SCKD-
GND
Y
L Test Plug
12S_WSD-
TP41
Test Plug
12S_LRD-
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A
RING1
B
Cc25 R49 Cc26 R50 c27 R51 c28 R52
10n iM 10n DNP 10n DNP 10n DNP
1kV X7R 10% 0805 150V 1% 0805 125mW 1kV X7R 10% 0805 0805 1kV X7R 10% 0805 0805 1kV X7R 10% 0805 0805
mmn
CHASSIS GND GND GND GND
©
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