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ESP32-WROOM-32D microcontroller unit
Module that integrates Wi-Fi and Bluetooth. It has two CPU cores, 240 MHz clock frequency, and

Supervisor:

peripherals like SPI, I2C, UART, Ethernet, I2S and capacitive touch sensors. Designed by Espressif.

ESP32-WROOM-32D

GPIO13/ADC2_CH4/TOUCH4/RTC_GPIO14/MTCK/HSPID/HS2_DATA3/SD_DATA3/EMAC_RX_ER16 GND15

3V32

SENSOR_VP/GPIO36/ADC1_CH0/RTC_GPIO04

SENSOR_VN/GPIO39/ADC1_CH3/RTC_GPIO35

GPIO34/ADC1_CH6/RTC_GPIO46

GPIO35/ADC1_CH7/RTC_GPIO57

GPIO32/XTAL_32K_P/ADC1_CH4/TOUCH9/RTC_GPIO98

GPIO33/XTAL_32K_N/ADC1_CH5/TOUCH8/RTC_GPIO89

GPIO25/DAC_1/ADC2_CH8/RTC_GPIO6/EMAC_RXD010

GPIO26/DAC_2/ADC2_CH9/RTC_GPIO7/EMAC_RXD111

GPIO27/ADC2_CH7/TOUCH7/RTC_GPIO17/EMAC_RX_DV12

GPIO14/ADC2_CH6/TOUCH6/RTC_GPIO16/MTMS/HSPICLK/HS2_CLK/SD_CLK/EMAC_TXD213

GPIO12/ADC2_CH5/TOUCH5/RTC_GPIO15/MTDI/HSPIQ/HS2_DATA2/SD_DATA2/EMAC_TXD314

GND1

EN3

SHD/SD2/GPIO9/SD_DATA2/SPIHD/HS1_DATA2/U1RXD17

SWP/SD3/GPIO10/SD_DATA3/SPIWP/HS1_DATA3/U1TXD18

SCS/CMD/GPIO11/SD_CMD/SPICS0/HS1_CMD/U1RTS19 SCK/CLK/GPIO6/SD_CLK/SPICLK/HS1_CLK/U1CTS 20SDO/SD0/GPIO7/SD_DATA0/SPIQ/HS1_DATA0/U2RTS 21SDI/SD1/GPIO8/SD_DATA1/SPID/HS1_DATA1/U2CTS 22GPIO15/ADC2_CH3/TOUCH3/MTDO/HSPICS0/RTC_GPIO13/HS2_CMD/SD_CMD/EMAC_RXD3 23GPIO2/ADC2_CH2/TOUCH2/RTC_GPIO12/HSPIWP/HS2_DATA0/SD_DATA0 24GPIO0/ADC2_CH1/TOUCH1/RTC_GPIO11/CLK_OUT1/EMAC_TX_CLK 25GPIO4/ADC2_CH0/TOUCH0/RT_GPIO10/HSPIHD/HS2_DATA1/SD_DATA1/EMAC_TX_ER 26GPIO16/HS1_DATA4/U2RXD/EMAC_CLK_OUT 27GPIO17/HS1_DATA5/U2TXD/EMAC_CLK_OUT_180 28GPIO5/VSPICSO/HS1_DATA6/EMAC_RX_CLK 29GPIO18/VSPICLK/HS1_DATA7 30GPIO19/VSPIQ/U0CTS/EMAC_TXD0 31NC 32GPIO21/VSPIHD/EMAC_TC_EN 33RXD0/GPIO3/U0RXD/CLK_OUT2 34TXD0/GPIO1/U0TXD/CLK_OUT3/EMAC_RXD2 35GPIO22/VSPIWP/U0RTS/EMAC_TXD1 36GPIO23/VSPID/HS1_STROBE 37GND 38GND 39

Strapping pins (boot parameters selection)

Connected to internal SPI flash

ADC2 peripheal unusable if Wi-Fi is ON

Outputs PWM/debug info at boot

[USAGE NOT RECOMENDED]
ESP32-WROOM-32D

MCU1

TOUCH_U
TOUCH_N

TOUCH_M

DAC_GND_ISO

SCL

SDA

LPF_LED
LPF_PIN

BIAS_LED

NA_PIN

UA_PIN

MA_PIN
AUTOFF

GPIO0

ENABLE
SENSE_VOUT
SENSE_GNDISO
SENSE_VBAT

RXD0
TXD0

3V3

GND GND

22uF
20% 10V
0805

C1
100nF
10% 25V
0805

C2

GNDGND

i

3V3

ESP32-WROOM-32D
Real model: Footprint:

OFF_PIN

Pins GPIO0 and GPIO2 are used during boot to enter 
bootloader mode or to run the program stored in flash 
memory.

Pins GPIO6 to GPIO11 are used by internal SPi flash, so it's 
better to leave them unconnected.

For this project, no ADC2 pins are used, so there are no 
problems with wireless communications.

PI3V301 CO3V3 

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIMCU101 

PIMCU102 

PIMCU103 

PIMCU104 

PIMCU105 

PIMCU106 

PIMCU107 

PIMCU108 

PIMCU109 

PIMCU1010 

PIMCU1011 

PIMCU1012 

PIMCU1013 

PIMCU1014 

PIMCU1015 

PIMCU1016 

PIMCU1017 

PIMCU1018 

PIMCU1019 PIMCU1020 

PIMCU1021 

PIMCU1022 

PIMCU1023 

PIMCU1024 

PIMCU1025 

PIMCU1026 

PIMCU1027 

PIMCU1028 

PIMCU1029 

PIMCU1030 

PIMCU1031 

PIMCU1032 

PIMCU1033 

PIMCU1034 

PIMCU1035 

PIMCU1036 

PIMCU1037 

PIMCU1038 

PIMCU1039 

COMCU1 

PI3V301 

PIC102 PIC202 

PIMCU102 

PIMCU1026 
NLAUTOFF 

PIMCU1023 
NLBIAS0LED 

PIMCU1010 
NLDAC0GND0ISO 

PIMCU103 
NLENABLE 

PIC101 PIC201 

PIMCU101 

PIMCU1015 

PIMCU1038 

PIMCU1039 

PIMCU1025 
NLGPIO0 

PIMCU1028 
NLLPF0LED 

PIMCU1027 
NLLPF0PIN 

PIMCU1014 
NLMA0PIN 

PIMCU1013 
NLNA0PIN 

PIMCU107 

PIMCU1017 

PIMCU1018 

PIMCU1019 PIMCU1020 

PIMCU1021 

PIMCU1022 

PIMCU1024 

PIMCU1029 

PIMCU1030 

PIMCU1031 

PIMCU1032 

PIMCU1037 

PIMCU1011 
NLOFF0PIN 

PIMCU1034 
NLRXD0 

PIMCU1036 
NLSCL 

PIMCU1033 
NLSDA 

PIMCU105 
NLSENSE0GNDISO 

PIMCU106 
NLSENSE0VBAT 

PIMCU104 
NLSENSE0VOUT 

PIMCU1012 
NLTOUCH0M 

PIMCU108 
NLTOUCH0N 

PIMCU109 
NLTOUCH0U 

PIMCU1035 
NLTXD0 

PIMCU1016 
NLUA0PIN 
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Amplifier stage
Two cascaded non-inverting voltage amplifiers, each with a gain of 10, for a total gain of 100.

Supervisor:

SOURCE voltage is amplified in relation to GND-ISO.

VIN

S
H

D
N

5

IN+3

IN-4

V
C

C
6

OUT 1

G
N

D
2

U2
MAX4239

S
H

D
N

5

IN+3

IN-4

V
C

C
6

OUT 1

G
N

D
2

U1
MAX4239

1K
0.05%
0603
100mW

R8
1K
0.05%
0603
100mW

R9

10pF
5% 10V
0805

C7

10pF
5% 10V
0805

C8

100nF
10% 25V
0805

C3

6.8K
0.05%
0603
100mW

R3

6.8K
0.05%
0603
100mW

R5

2.2K
0.05%
0603
100mW

R6

2.2K
0.05%
0603
100mW

R4

GND

220
5%
0603
100mW

R2

100nF
10% 25V
0805

C5
100nF
10% 25V
0805

C6

10K
5%
0603
100mW

R7

LPF_PIN

220
5%
0603
100mW

R1SOURCE

100nF
10% 25V
0805

C4

GND

3D model: Footprint:

MAX4239

3D model: Footprint:

MMBT4401

VOUT

VIN VIN

GND GND

Q1
SS8050-G

GND-ISO

The function of this transistor is 
to control the activation of the 
low-pass filter, thus allowing 
the output signal to be filtered.

Each amplifier has a gain of 10. In the 
VOUT signal, the voltage obtained is 100 
times greater than the SOURCE voltage.

GND-ISO voltage is not 0V, but it's close 
to it. It's value is determined by the DAC 
of the microcontroller.

IMPORTANT:
GND-ISO is not directly connected to 
GND.

PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 PIC702 

COC7 
PIC801 PIC802 

COC8 
PIQ101 

PIQ102 

PIQ103 
COQ1 

PIR101 PIR102 

COR1 

PIR201 PIR202 

COR2 

PIR301 PIR302 

COR3 
PIR401 PIR402 

COR4 
PIR501 PIR502 

COR5 
PIR601 PIR602 

COR6 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

COU1 
PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

COU2 

PIC301 PIC401 

PIU102 PIU202 

PIQ102 

PIR801 PIR901 

PIR701 
NLLPF0PIN 

PIC501 PIC601 

PIQ103 
PIC701 

PIR301 

PIR802 

PIU104 

PIC702 

PIR402 

PIU101 

PIU203 

PIC801 

PIR501 

PIR902 

PIU204 

PIC802 

PIR201 

PIR602 

PIU201 

PIQ101 

PIR702 

PIR102 PIU103 

PIR302 PIR401 PIR502 PIR601 

PIR101 
NLSOURCE 

PIC302 PIC402 

PIU105 

PIU106 

PIU205 

PIU206 

NLVIN 
PIC502 PIC602 

PIR202 
NLVOUT 
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Measurement control
Circuit for selecting through which branch the measured current will flow.

Supervisor:

Each branch has a resistor value suitable for selecting nA, uA or mA.

Q3
IRLML5203

Q4
IRLML5203

Q2

IRLML5203
Q5
IRLML5203

Q8
IRLML5203

Q9
IRLML5203

Q6
IRLML5203 Q7

IRLML5203

Q10
IRLML5203

10K
0.05%
0603
100mW

R10
1K
0.05%
0603
100mW

R11
0R01
0.1%
6432
1W

R12

47K
1%
0603
100mW

R16
47K
1%
0603
100mW

R15

VNEG VNEG3V3 3V3

47K
1%
0603
100mW

R13

VNEG 3V3

47K
1%
0603
100mW

R14

VNEG

10K
5%
0603
100mW

R17

GND

3V3

MA_PIN

UA_PIN

nA uA mA

3D model: Footprint:

IRLML5203

LOAD

1N4148W
SOD123
Vt=0.7V
Vr=100V

D1

SOURCE

GND-ISO

Each branch corresponds with a 
different unit of measurement. The 
function of the PMOS transistors is 
to open or close each branch.

IMPORTANT:
If the input current is much greater 
than the selected range, the voltage 
drop might be very high. This 
could damage the amplifiers or 
cause the device under test to 
malfunction. A diode can be used 
as a protection between the source 
and the load.

The IRLML5203 is a P-channel MOSFET with 
an extremely low on-resistance. This allows 
voltage measurements to be taken accurately.

The diode at the input is 
optional.

The function of the diode is 
to limit the maximum voltage 
drop to 0.7V between the 
source and the load, as a way 
to protect the circuit and the 
unit under test.

PID101 

PID102 
COD1 

PIQ201 

PIQ202 PIQ203 

COQ2 

PIQ301 PIQ302 

PIQ303 
COQ3 

PIQ401 PIQ402 

PIQ403 
COQ4 

PIQ501 

PIQ502 PIQ503 

COQ5 

PIQ601 PIQ602 

PIQ603 
COQ6 

PIQ701 PIQ702 

PIQ703 
COQ7 

PIQ801 PIQ802 

PIQ803 
COQ8 

PIQ901 PIQ902 

PIQ903 
COQ9 

PIQ1001 
PIQ1002 

PIQ1003 

COQ10 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 

PIR1202 
COR12 

PIR1301 

PIR1302 
COR13 

PIR1401 

PIR1402 
COR14 

PIR1501 

PIR1502 
COR15 

PIR1601 

PIR1602 
COR16 

PIR1701 

PIR1702 
COR17 

PIQ602 PIQ702 
PIQ802 PIQ902 

PIQ1002 

PIR1701 

PIQ202 

PIQ502 

PID102 

PIQ302 PIQ402 

PIQ503 

PIR1001 

NLLOAD 

PIQ601 

PIQ901 

PIQ1001 

NLMA0PIN 

PIQ201 

PIQ603 
PIR1302 

PIQ203 

PIQ403 

PIR1201 

PIQ301 

PIQ803 PIR1502 

PIQ303 

PIR1101 

PIQ401 

PIQ903 PIR1602 

PIQ501 

PIQ703 PIR1402 

PIQ701 

PIQ1003 

PIR1702 

PID101 

PIR1002 PIR1102 PIR1202 

NLSOURCE 

PIQ801 
NLUA0PIN PIR1301 

PIR1401 
PIR1501 PIR1601 
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USB connector and protection circuit
A USB-Mini-B port is used to program the ESP32, power the circuit or read data via serial port.

Supervisor:

To protect the circuit, an ESD protection IC is employed.

USB-Mini-B, F
10033526-N3212LF

VBUS 1

DATA- 2

DATA+ 3

ID 4

GND 5
S

H
S

H
S

H
S

H

J1

GND

60R @ 100MHz
40mR, 3A, 25%
0805
2508056007Y3

FB1

USBLC6-2SC6
SOT23-6L
ESD Protection

I/O11

I/O23

VBUS5

GND2

I/O2 4I/O1 6

U3

GND

USB_D_N
USB_D_P

100nF
10% 25V
0805

C9

GND

VUSBVBUS

i
POWER

Width Constraint [Pref Width = 0.5mm    Min Width = 0.35mm    Max Width = 0.8mm]

ESD_D_N
ESD_D_P

i VUSB

3D model: Footprint:

USB-Mini-B
3D model: Footprint:

USBLC6-2SC6

A USB-Mini-B port is used to program the 
board and charge the battery.

The protection IC is used to prevent electrostatic 
discharges. It's also used to improve the data 
signals integrity. It is compatible with USB 2.0, 
which is used by the USB-Mini-B port.

The ferrite bead is used to filter the high 
frequency currents of the power bus. It acts 
as an inductor, with high impedance for high 
frequency signals and low for DC.

PIC901 

PIC902 
COC9 

PIFB101 PIFB102 

COFB1 

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 PIJ107 

PIJ108 PIJ109 
COJ1 

PIU301 

PIU302 

PIU303 PIU304 

PIU305 

PIU306 

COU3 

PIVUSB01 COVUSB 

PIU306 
NLESD0D0N 

PIU304 
NLESD0D0P 

PIC901 

PIJ105 PIU302 

PIJ104 

PIJ106 PIJ107 

PIJ108 PIJ109 

PIJ102 PIU301 
NLUSB0D0N 

PIJ103 PIU303 
NLUSB0D0P 

PIFB101 

PIJ101 

PIC902 
PIFB102 

PIU305 

PIVUSB01 
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ESP32 UART programming
A USB to UART converter allows the ESP32 to be programmed using a USB cable directly fom the computer.

Supervisor:

To enter bootloader mode automatically, a circuit with two transistors is used on pins ENABLE and GPIO0.

CH340C
USB to UART
SOP-16

GND1

TXD 2

RXD 3V34

UD+5

UD-6

NC7

NC8

VCC16

R232 15

RTS 14

DTR 13

DCD 12

RI 11

CTS 9DSR 10

U4

CH340C

GND

3V3

100nF
10% 25V
0805

C10

GND

ESD_D_N
ESD_D_P

TXD
RXD

RTS
DTR

i RTS
i DTR

i TXD
i RXD

Q11
SS8050-G

Q12
SS8050-G10K

5%
0603
100mW

R19

10K
5%
0603
100mW

R18

ENABLE

GPIO0

RTS

DTR

Truth table:

TXD0

RXD0

RXD

TXD

0R
0603

R20

0R
0603

R21

3D model: Footprint:

CH340CTo convert the computer USB signal to UART, which is 
the protocol used by ESP32 to be programmed, this 
circuit is implemented using a CH340C. It's also used 
for serial communication.

This circuit uses the DTR and RTS signals from the 
USB to UART converter to make the ESP32 enter 
bootloader mode.

To enter boot mode manually, the GPIO0 pin must be 
held low on reset.

PIC1001 

PIC1002 
COC10 

PIDTR01 CODTR 

PIQ1101 

PIQ1102 

PIQ1103 
COQ11 

PIQ1201 

PIQ1202 

PIQ1203 

COQ12 

PIR1801 PIR1802 

COR18 

PIR1901 PIR1902 

COR19 

PIR2001 PIR2002 

COR20 

PIR2101 PIR2102 

COR21 

PIRTS01 CORTS 

PIRXD01 CORXD 
PITXD01 COTXD 

PIU401 

PIU402 

PIU403 PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

COU4 

PIC1002 
PIU404 

PIU4016 

PIDTR01 

PIQ1202 

PIR1801 

PIU4013 
NLD\T\R\ 

PIQ1103 

NLENABLE 

PIU406 
NLESD0D0N 

PIU405 
NLESD0D0P 

PIC1001 

PIU401 PIQ1203 

NLGPIO0 

PIQ1101 PIR1802 

PIQ1201 PIR1902 
PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4015 

PIQ1102 

PIR1901 

PIRTS01 PIU4014 
NLR\T\S\ 

PIR2002 

PIRXD01 PIU403 

NLRXD 

PIR2101 
NLRXD0 

PIR2102 

PITXD01 PIU402 

NLTXD 

PIR2001 
NLTXD0 
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Power
The system power up is made with a push-button. It's also used by software to turn off the system.

Supervisor:

Using two ICs to generate 3.3 V and -3.3 V

1uF
10% 25V
0805

C11
1uF
10% 25V
0805

C12

CAP+2

CAP-4

LV
6

V
+

8

VOUT 5

G
N

D
3

O
S

C
7

J3
TC7660

GND GND GND

GND

10uF
10% 25V
0805

C13

10uF
10% 25V
0805

C14

GND

VIN 3V3

VIN

VNEG

3D model: Footprint:

MCP1700

3D model: Footprint:

TC7660

VS VINQ13

IRLML5203

AUTOFF

470
5%
0603
100mW

R22
100K
5%
0603
100mW

R23

2N7002

Q14

2N7002

Q15

470
5%
0603
100mW

R25

1K
5%
0603
100mW

R28

470
5%
0603
100mW

R26

10K
5%
0603
100mW

R27

GND

S1 10K
5%
0603
100mW

R24

OFF_PIN

0R
0603

R29

VIN3

GND

1

VOUT 2

J2
MCP1700AT-3302E/TT

i VNEG

IMPORTANT:

The input voltage range for the 
MCP1700 is 2.3-6.5 V.

The MCP1700 LDO regulator has a 350 mV 
maximum dropout voltage between input 
and output. For 3.3 V, its minimum input 
voltage must be 3.65 V in order to maintain 
a stable output.

The power-on/power-off circuit uses a 
push-button to change its state between high and 
low, in order to power the microcontroller or 
turn it off every time the button is pressed.

The 470 ohms resistors are placed to 
prevent high current spikes. The rest of the 
resistors have high values to reduce current 
consumption during normal operation.

To shut the microcontroller down, 
AUTOFF pin sets its value as high, 
which cuts off the PMOS and sets VIN 
to 0 V.

The TC7660 is an IC that converts its input 
voltage into negative voltage at the output. 
Its function in this system is to allow the 
switching of the PMOS transistors that 
control the measurement mode.

IMPORTANT:

The power-on is done analogically by setting the NMOS gates to high 
when pressing the button. 

The power-off is only done by software, by continuously monitoring 
the button voltage. When it is pressed, the microcontroller sets 
AUTOFF to high to cut off the PMOS transistor.
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PIC1401 

PIC1402 
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PIR2302 
COR23 

PIR2401 

PIR2402 
COR24 

PIR2501 PIR2502 

COR25 
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COR26 
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PIR2702 
COR27 

PIR2801 

PIR2802 
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PIJ303 
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PIR2701 
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PIR2902 

PIC1301 
PIJ304 

PIC1302 PIJ302 
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PIQ1301 
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Battery charger
The BQ21040 is a 4.2 V Li-Ion and Li-Pol single cell charger.

Supervisor:

The circuit uses two PMOS to protect from reverse battery connection and to power the circuit from USB.

VUSB

GNDGND

ISET4 TS 1

VIN6

CHG 3

OUT 2

GND5

U5

BQ21040DBVR

10K
5%
0603
100mW

R32

GND

1K
5%
0603
100mW

R31

GND

1uF
10% 25V
0805

C15

1uF
10% 25V
0805

C16

GND

BAT+

BAT-

BAT1

Q16
IRLML5203

1N4148W
SOD123
Vt=0.7V
Vr=100V

D2

10K
5%
0603
100mW

R30
GND

Q17
IRLML5203

VS

CHG

3D model: Footprint:

BQ21040

The BQ21040 is a single-input, single-cell charger for Li-Ion and 
Li-Pol batteries. Its output voltage is 4.2 V. To limit the max 
charge current to 500 mA, the resistor in ISET has a value of 1k. 

The TS function is to measure the temperature of the battery. This 
is not going to be used, so this pin is connected to GND through a 
10k resistor.

The PMOS transistors act as protections to the circuit. One of 
them is placed next to the battery to prevent a reverse connection. 
The other one's function is to separate the battery from the rest of 
the circuit while it is being charged.

IMPORTANT:

This circuit has no analog protections against 
overdischarge. The battery level is continuously 
monitored by the microcontroller, so when it reaches a 
low voltage value, it will shut the system down.

PIBAT101 

PIBAT102 

COBAT1 

PIC1501 

PIC1502 
COC15 

PIC1601 

PIC1602 
COC16 

PID201 PID202 

COD2 

PIQ1601 

PIQ1602 PIQ1603 

COQ16 

PIQ1701 

PIQ1702 PIQ1703 

COQ17 

PIR3001 

PIR3002 
COR30 

PIR3101 

PIR3102 
COR31 

PIR3201 

PIR3202 
COR32 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

PIU506 

COU5 

PIU503 
NLC\H\G\ 

PIBAT101 

PIC1501 

PIC1601 
PIQ1701 

PIR3002 

PIR3101 

PIR3201 

PIU505 

PIBAT102 PIQ1703 

PIC1602 

PIQ1603 

PIQ1702 

PIU502 

PIR3102 
PIU504 

PIR3202 

PIU501 

PID202 

PIQ1602 

PIC1502 

PID201 

PIQ1601 

PIR3001 

PIU506 
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Buttons and ADC
ENABLE and GPIO0 buttons act as reset and boot buttons respectively.

Supervisor:

The ADC reads the voltage from the battery, GND-ISO and VOUT. The DAC controls GND-ISO voltage.

TOUCH
PAD

P3

Touch Pad

TOUCH
PAD

P2

Touch Pad

TOUCH
PAD

P1

Touch Pad

TOUCH_M

TOUCH_U

TOUCH_N

S2

S3

100nF
10% 25V
0805

C20

100nF
10% 25V
0805

C17

GND

GND

ENABLE

GPIO0

100nF
10% 25V
0805

C18

GND

10K
5%
0603
100mW

R34

3V3

1M
1%
0805
1/8W

R35

2M
1%
0805
1/8W

R38

VIN

GND

100nF
10% 25V
0805

C19

SENSE_VBAT

GND-ISO GND-ISO

27
5%
0603
100mW

R36

DAC_GND_ISO SENSE_GNDISO

VOUT SENSE_VOUT

0R
0603

R37

0R
0603

R33

The battery voltage goes through a voltage divider so the 
ADC can read its value.

SENSE_VBAT = 0.66·VIN

If VIN = 4.2 V:  SENSE_VBAT = 2.77 V
If VIN = 3.1 V:  SENSE_VBAT = 2.05 V

The capacitor is used to increase reading accuracy.

The DAC sets the GND-ISO level through a 27 ohm 
resistor. Its function is to protect the DAC from 
voltage variations in GND-ISO.The button configurations are based on the official 

ESP32-DevKitC V4 schematic by Espressif.
The touch pads are squares with sides of 1 cm. They are used 
to change the operation mode of the system without the need 
for mechanical buttons.

CAUTION:

The pads are intended specially for testing purposes. 
When it is operating with high voltage, it won't be 
safe to touch the pads or be near the board.
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PIR3601 

PIR3602 
COR36 
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PIC1902 
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PIR3802 
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LEDs and OLED
The current meter uses a model SH1106 OLED to show the measured current value.

Supervisor:

Also, there are a series of LEDs that allow visual checking of the correct system operation.

GND

4.7K
1%
0603
100mW

R43

4.7K
1%
0603
100mW

R44

3V3

SCL
SDA

GND GND

0805
GREEN

D5
0805
RED

D6

1K
5%
0603
100mW

R41
1K
5%
0603
100mW

R42

RXD TXD

GND

0805
GREEN

D11

1K
5%
0603
100mW

R48

VIN

GND

0805
GREEN

D7

1K
5%
0603
100mW

R47

GND

0805
GREEN

D8

1K
5%
0603
100mW

R45

GND

0805
GREEN

D9

1K
5%
0603
100mW

R46

NA_PIN UA_PIN MA_PIN

1K
5%
0603
100mW

R49

0805
RED

D10

CHG

VUSB

GND

0805
GREEN

D3

1K
5%
0603
100mW

R39

LPF_LED

GND

0805
GREEN

D4

1K
5%
0603
100mW

R40

BIAS_LED

CHARGE LED POWER-ON LED

nA LED uA LED mA LED

RX/TX LEDsLPF LED BIAS LED

0101 0202 0303 0404
J4

4 positions single row PCB socket

OLED SH1106The OLED is connected through a 4-way single row socket 
with four connections: GND, VCC, SCL and SDA. It uses 
I2C protocol, so the line terminations are implemented 
through two 4.7k resistors. Is has  128x64 pixels, its size is 
30x28 mm and has max current consumption of 27 mA.

nA, uA and mA LEDs are never on at the 
same time, only one of them is on at any 
moment, indicating which current unit is 
being measured.

Charge LED is only on when the device is 
powered through the USB port, so its 
consumption is not relevant to battery 
calculations.

LPF and BIAS LEDs indicate which mode of 
operation is active. 

RX and TX LEDs are for checking the UART 
communications.
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Connectors
Connections between the current meter, the power supply and the target are made with

Supervisor:

banana connectors. They are also used to allow external voltage measurement.

VOUT

GND-ISO

SOURCE

LOAD

P$1

J5

Banana Connector

P$1

J7

Banana Connector

P$1

J6

Banana Connector

P$1

J8

Banana Connector

3D model:

Footprint:

Banana connector 4mm Two 4mm banana type connectors will be used to 
connect the current meter to the target and the 
power supply. Two others will be used as a way of 
measuring the voltage directly from the board.

They will be soldered through-hole to the PCB.

PIJ50P$1 PIJ50P$2 PIJ50P$3 PIJ50P$4 PIJ50P$5 

COJ5 

PIJ60P$1 PIJ60P$2 PIJ60P$3 PIJ60P$4 PIJ60P$5 

COJ6 

PIJ70P$1 PIJ70P$2 PIJ70P$3 PIJ70P$4 PIJ70P$5 

COJ7 

PIJ80P$1 PIJ80P$2 PIJ80P$3 PIJ80P$4 PIJ80P$5 

COJ8 

PIJ80P$1 PIJ80P$2 PIJ80P$3 PIJ80P$4 PIJ80P$5 PIJ70P$1 PIJ70P$2 PIJ70P$3 PIJ70P$4 PIJ70P$5 
NLLOAD 

PIJ50P$1 PIJ50P$2 PIJ50P$3 PIJ50P$4 PIJ50P$5 
NLSOURCE 

PIJ60P$1 PIJ60P$2 PIJ60P$3 PIJ60P$4 PIJ60P$5 
NLVOUT 
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