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About This Guide
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1. OVERVIEW

1. Overview

ESP32-MeshKit-Sense is a development board with an ESP32 module at its core. It is integrated with peripherals,
such as a temperature and humidity sensor, an ambient light sensor, and screens. The board is mainly used to
detect the current consumption of ESP32 modules in a normal operation state or in sleep mode, when connected

to different peripherals.

For more information on ESP32, please refer to ESP32 Datasheet.

Battery
(External Connector)

Power Switch ‘ ‘ 12C Header

wn BEEREERS|

Power
Test Header

ESP32
Module

Screen
(External Connector)

Charge Chip

WakeUp:1034

PROG Header
(pitch 1.27mm)

LED
Indicator

Wake Up
Switch

BH1750
FVI

HTS-

221

APDS-
9960

Figure 1: ESP32-MeshKit-Sense
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2. BLOCK DIAGRAM AND PCB LAYOUT

2. Block Diagram and PCB Layout

2.1 Block Diagram
Figure 2 shows the block diagram of ESP32.
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Figure 2: ESP32-MeshKit-Sense Block Diagram

2.2 PCB Layout
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Figure 3: ESP32-MeshKit-Sense PCB Layout
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2. BLOCK DIAGRAM AND PCB LAYOUT

Table 1: Functional Description of PCB Layout

PCB Elements Description

EXT5V 5V input from USB

CH5V Input from charge management IC

CHVBA Output from charge management IC

VBA Connects to the positive electrode of the battery
When the switch is toggled to the "ON” position, it is connected to the power

SUFVCC input. When the switch is toggled to the "OFF” position, the power supply is
disconnected.

DCVCC Input from power management chip DC-DC

3.3V 3.3V output from power supply management chip

3.3V_PER 3.3V power supply for all peripherals

3.3V_ESP 3.3V power supply for all ESP32 modules

3.3V_SEN 3.3V power supply for the three on-board sensors

3.3V_SCR 3.3V power supply for the off-board screen

Charge Battery charging indicator: When D5 gets red, it indicates that charging is in
progress. When D6 gets green, it indicates that charging is complete.

Sensor Power indicator, showing that the 3.3V_Perip_Sensor is enabled

Screen Power indicator, showing that the 3.3V_Perip_Screen is enabled

WiFi /1015 Signal indicator, showing that Wi-Fi connection is working properly

Network / 104 Signal indicator, showing the board is properly connected to the server
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3. FUNCTION MODULES

3. Function Modules

This chapter describes each function module (interface) and their hardware schematics.

3.1 Power Supply Management Module

3.1.1 USB/BAT Power Supply Management

The development board can be powered by battery, while the AP5056 power management chip is used for charging
the battery. AP5056 is a constant-current and constant-voltage linear charger for single cell lithium-ion batteries.
It has 4.2V of preset charge voltage and 1A of programmable charge current.

When both the USB power supply and the battery power supply are available, the system selects its power supply
like this: VBUS is high, and Q4 is in a cut-off state, so VBAT (battery power supply) is automatically cut off, allowing
the USB to provide power to the system. Please see 4 for the schematics.
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3. FUNCTION MODULES

aNo

(%1)X00

(%0L)A9L/ANL0

zvd 890
mn:_u T

(%1)M00€
[2Y

1van

¥SdZ” LXZNOD

(ON)(%1)d0 G8ly

dA YOSN3S

ar (ON)(% 1)M00 161d  9uHO
ano ano
N €60AN 2edS3 N T
N|= 54
0
T
=
h h " = aNo® 2
(ON)(%S)H0 951 5T
9506dV 38
1VEA HO 1 anod
Lve D0A
S 2
A80LS AaND
a3l zmmxo!// 9d 9 €
€ 7] 2O 90d |7 TTNAART
31 TP NN 50 DUHD B I dNTL  [%S)H0 (]
Zn
[CANY vy ‘_szeomzo JeTRY] ‘—
(% 1MC ] o)
AS HO ol

NN
or

¥GdZ LXZNOOD

AS 1X3

(%8)M00L
ez

(%8)X001L Sled

LOYEOY Snan

Iy *° )
1vaA
(%940 “vizy ﬁw
o) _
20A ASTLX3
Yo3TMS I9MOJ
N OND
91100'505aS3 * NOD _8sn
oLqg| aNno
N ON  aN©
Y 1+a ano |8
ta awo m
sresni @ 1 “snaa | 09N AN I
iy
AS 1X3
: I9MOg

USB/BAT Power Supply Management Schematics

Figure 4
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3. FUNCTION MODULES

3.1.2 Power Supply Management for Peripherals

First of all, the input from the USB or BAT is converted by the power management IC into the 3.3V voltage that
powers the circuit. The power management IC on the board is ETA3425, which has an output voltage of 3.3V and
a maximum output current of 600 mA.
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Figure 5: Peripheral Power Supply Schematics
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3. FUNCTION MODULES

The main VDD33 circuit has two branches: The one is ESP32_VDD33, which is used to power the ESP32 module.
The other is VDD33_PeriP, which is used to power all peripherals. The connection between the two branches can

be controlled via the pin header and jumper cap.
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Figure 6: ESP32_VDD33 Schematics

The VDD33_PeriP branch circuit also has two sub-branches: The one is VDD33_PeriP_Screen, a dedicated power
supply for the external screen; and the other is VDD33_PeriP_Sensor, functioning as power supply to the three
sensors. The connection of the two sub-branches can be controlled by module GPIO+MOS.
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Figure 7: VDD33_PeriP Schematics

3.2 Boot & UART

The development board is integrated with a PROG Header, which can be connected to an ESP-PROG development
board via a cable. Users can then connect the Micro USB of the ESP-PROG development board to a PC for

ESP32-MeshKit-Sense firmware download and debugging.
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Figure 8: Boot & UART Circuit Schematics
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3. FUNCTION MODULES

3.3 Module for Wakeup from Sleep

The board has a button connected to pin 1034, which is a pin in the RTC domain. When the chip is in sleep mode,

pressing the button will wake up ESP32.
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Figure 9: Schematics for Wakeup-from-Sleep Module

3.4 External Screens

The development board is integrated with a screen connector that can connect different external screens to the

board via cables.

Espressif Systems
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3. FUNCTION MODULES

3.5 Sensors

Temperature and Humidity Sensor

3.5.1

HTS221 is an ultra-compact sensor for relative humidity and temperature. HTS221 uses a 3.3V power supply and

a 12C interface on the board.
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Figure 11: Schematics for Temperature and Humidity Sensor
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The BH1750FVI is a digital ambient light sensor. BH1750FVI uses a 3.3V power supply and an 12C interface on

3.5.2 Ambient Light Sensor
the board.

3. FUNCTION MODULES
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Figure 12: Schematics for Ambient Light Sensor
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3. FUNCTION MODULES

3.5.3 Ambient Light Sensor

APDS-9960 is an optical module with integrated Ambient Light Sense (ALS), an IR LED driver and a proximity

detector. The development board uses a 3.3V power supply and an 12C interface for this sensor, which is not

surface-mounted by default.

rasstou ATddns Iemod Aue I83T7TF 031 IojToeded YSH MOT AN P

pue surl ATddns gga 9yl Yy3iTm  SSTASS UT J03sTsad yggg B osn’Arddns sTburs ' woxy burieasdo JT ang
~qga woxy Arddns asmod sjeasdss B 03 psiosuuod aq uerd urld VAT 3IPYIF pPSpPUSUMODSA ST 3I1°¢

!X TO0OT TTO d,0:SseIppe 9APTS DZI'T

ano aNo
MNA“ ‘H‘
=4
M (%0L)ASL/ANL
= LY . oldl
i (ON)0966-SAdY
o™
a0 + va3a1 a3l
E— | 5 v ~
o N
g ozo,_, g |ONO  ¥aT
s on GeNde ™ Verid o saaw 21 8 N TNrsaavy Gwor ™ svie 10SUSS dliEd EEAAA
ez priy T g 199N VOS a5 saav mouee ~ VER g vas of
9N
?\ﬁ_o:\,mrma\_!
1%}
Jlosusg™ dued ££0AA
ano :Tosuag UbTT JueTquy/A3TWTIXOIJ

Figure 13: Schematics for Ambient Brightness Sensor
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