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1.

Introduction and technical specifications

The 10T PROTO SHIELD PLUS is designed to let you easily prototype with ESP32, ESP8266 and
ARDUINO NANO boards.

It works with:

Arduino NANO form factor boards
o Arduino NANO 33 IoT
o Arduino NANO 33 BLE
o Arduino Nano RP2040 Connect
o Arduino NANO
o Arduino NANO EVERY
ESP32 MINI form factor boards
ESP8266 MINI form factor boards

Features:

Wide breadboarding area
o 2xsolderless breadboarding areas 740 contact points each (total 1480 points)
Breakout headers to replicate each 1/0 pin close to the breadboarding area
Breakout headers to replicate 3V3, 5V and GND close to the breadboarding area
Different working voltages:
o 3V3
o 5V
o external power supply by means of an additional LM2596 DC-DC module of widespread use
o external power supply by means of an additional Battery Shield of widespread use
Onboard, ready to use, rotary encoder with switch
Onboard, ready to use, touch switch
Two onboard, ready to use, OUTPUT LEDs
Onboard, ready to use, potentiometer with knob
Onboard speaker to play MP3 or tones
Onboard, ready to use, PCF8574 1/0O expander to drive 16x2 LCD (12C communication with LCD with
just 2 pins)
Free soldering pads for additional prototyping parts
Four onboard, ready to use, level shifter
RST button, for resetting program
Plug and play predisposition for the following modules, sensors and actuators of widespread use:
Display LCD 16x2
Display OLED SSD1306 128x64
Display OLED SSD1306 128x32
TM1637 seven-segment display
RTC (Real Time Clock)
SD Card
Servo
LDR (Light Dependant Resistor)
PTC or NTC (Positive or Negative Temperature Coefficient thermistor)
RELAY
HC-SR04 (ultrasonic distance sensor)
DTH11 / DHT22 module or DHT11 / DHT22 bare sensor (humidity sensor)

O O O O O O O O O O O o
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o MAX9814 or MAX4466 module (microphone module)
o DFR0299 MP3 Mini Player (MP3 file music player)
e Board dimensions in mm: 188x196x30* (HXWxH)

1 188x196x30 without any other additional board plugged into
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2. Getting the 10T PRoTO SHIELD PLUS board out of the box

The 10T PRoTO SHIELD PLuUs consists of:

¢ Ix 10T PRoOTD SHIELD PLUS board

5x adhesive rubber feet

e 1x Potentiometer knob
All you need to do is just to insert the knob in the potentiometer (Figure 1) and stick the adhesive feet
(Figure 2) in case that they are not already sticked (it depends on the production process flow).

iof PrOTo BHIELD PLUS

| www.GtronicsShop.com

DS
6

00000000
©00000p
000000pp
00000000
©000000g
O0ocoooggp .
O0000DOOGD
O0oooooo
000000
O00co0DOODO
0000000
00000000 g
00000000
00000000

Figure 1 - Placing the potentiometer knob
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Figure 2 - Sticking the five adhesive rubber feet
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3. Layout
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Figure 3 — Layout of the IoT ProTo SHIELD PLus

Please note that the IoT ProTo SHIELD PLus works with just one Controller Board at time (i.e. you
can’t plug the ESP32 and the NANO at the same time).
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Figure 5 — Bottom view of the IoT PrRoTO SHIELD PLUS
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4. Important considerations about 5V and 3V3 before starting to work

with the 10T PrRoTO SHIELD PLUS board

ESP32, ESP8266, NANO and NANO33 boards have an operating voltage of 5V or 3,3V (from now on 3V3).
A 5V operating voltage device can handle a 3V3 input signal on its pins, while a 3V3 operating voltage
device may be damaged if connected to a 5V input signal.

That’s why the 10T ProTo SHIELD PLus routes 3V3 voltage as the default voltage to power all the
devices that you can plug in the dedicated headers.

Vbrd sets and routes the operating voltage of the 10T ProTo SHIELD PLus.

Vbrd +3V3 +5V

Lo ]

. |
(]

Figure 6 — Schematic of the routing of 3V3 or 5V to Vbrd

4.1. Switching Vbrd to 5V

Be very careful if you switch Vbrd to 5V because you can damage some 3V3 operating voltage devices.

To switch Vbrd to 5V: OPEN (cut in the middle) the connection between JP1 pad 1 and pad 2 and CLOSE
(connect with a little drop of tin) JP1 pad 2 to pad 3 (see Figure 9).
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www.Gtronics.NET g

MADE IN ITALY Ver 1.0

000000000000
000000000000 4
000000000000 | |
000000000000 ¢
Ooo0cO0O0OOOOOCO
CO000000000CO
000000000000
000000000000

LIRS

o0
oo
o0
oo
oo
o0
o0
00

Figure 7 —JP1 on the 10T PrROTO SHIELD PLUS
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Figure 9 — Setting Vbrd to 5V
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5. Using the IoT PrRoTo SHIELD PLUS with Arduino NANO and

NANO EVERY boards

Plug the NANO board in the Arduino NANO SOCKET paying attention to pin alignment and orientation.

Connect the NANO board by means of a USB cable to your PC and start using it.

Consider that NANO and NANO EVERY boards operate at 5V, while NANO33 family boards operate at 3V3.

It is strongly suggested to read the technical specification of the board you are using to become familiar

with it.
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Figure 11 — ARDUINO NANO signals routing on the 10T ProTo SHIELD PLUS
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6. Usingthe IoT PrRoTO SHIELD PLUS with ESP32 Mini boards
Plug the ESP32 MINI board in the ESP SOCKET paying attention to pin alignment and orientation.
Connect the ESP32 MINI board by means of a USB cable to your PC and start using it.

Consider that ESP32 boards operate at 3V3.

It is strongly suggested to read the technical specification of the board you are using to become familiar
with it.
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Figure 12 — The ESP32 mini D1 plugged into the IoT ProTo SHIELD PLUS
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Figure 13 — ESP32 signals routing on the 10T ProTO SHIELD PLUS
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7. Using the 10T PRoTO SHIELD PLUS with ESP8266 Mini boards

Consider that the footprint of the ESP8266 mini board is a "shrinked" version of the ESP32 footprint (or the
ESP32 is an "extended" version of the ESP8266 footprint....) and they are compatible since they share the
pinout on some pins.

Plug the ESP8266 MINI board in the ESP SOCKET paying attention to pin alignment and orientation.
Connect the ESP8266 MINI board by means of a USB cable to your PC and start using it.

Consider that ESP8266 boards operate at 3V3.

It is strongly suggested to read the technical specification of the board you are using to become familiar
with it.
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Figure 14 - The ESP8266 D1 mini plugged into the I0T PROTO SHIELD PLUS
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8. Default connections on the IoT PROTO SHIELD PLUS

BOARDS PINOUT IoT PROTO SHIELD PLUS
- Arduino | Primar Secondar Reference
ESP 8266 ESP32 Mini NANO Functio)a Functiony JP
PIOOO OO0
PIO PIOO D
GP1002 / 102
GPIO3 / RX PI003 / RXD
m GPI1004 / 104 D5 Servo JP53
PIO15 / D8 GPI005 / 105 D10 SPI_CS
PIO D D8 RELAY JTAG_TDI JP51
GP1013 / TCK D9 DHT JTAG_TCK JP56
GPI014 / TMS D6 HC_SR T JTAG_TMS JP39
GPI1015 / TDO D7 HC_SR_E | JTAG_TDO JP40
GPIO2 / D4 GPIO16 /1016 DO RX JP46
GPIO0 / D3 GPI017 /1017 D1 X SPEAKER P47
GPIO18 /1018 D13 SPI_SCLK
o Jb W GPIO19/1019 D12 LED-GRN SPI_MISO JP11
GPIO4 / D2 GPI021 /1021 A4 12C_SDA P7
GPIO5 / D1 GP1022 /1022 A5 12C_SCL JP6
ISRy GPI023/1023 D11 LED_RED SPI_MOSI P9
|| GPio25/1025 D4 MOT_DIR P37
(e} WA M GPI026 /1026 D3 MOT_STP P38
GP1027 /1027 D2 ENC-A P20
GPI032 /1032 AO TOUCH JP3
GPI033 /1033 Al ENC-SW P18
GPI034 /1034 A2 LDR / xTC JP50
GPI035 /1035 A3 ENC-B JP19
ADCO GPI036 / SVP A6 POT P12
GPIO39 / SVN A7 MIC P28

HIGH ON BOOT
BOOT FAILURE IF PULLED LOW
BOOT FAILURE IF PULLED HIGH

CONNECTED TO ONBOARD DEVICES BY DEFAULT

FREE TO BE USED BY DEFAULT
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HIGH ON BOOT

You have to consider that during the device booting process, the pin will be in high state.

i.e.

If you are using an ESP8266 module and you want to use its pin GPI016/D0, you have to consider that the
pin GPIO16/DO0 will be in high state during the booting process of the ESP8266 module.

BOOT FAILURE IF PULLED LOW

You have to consider that, if you connect the pin to a PULL DOWN resistor, the device will not boot (it will
not work).

i.e.

If you are using an ESP8266 module and you connect pin GPIO0/D3 to a pull down resistor, the ESP8266
module will not boot, thus it will not work.

BOOT FAILURE IF PULLED HIGH

You have to consider that, if you connect the pin to a PULL UP resistor the device will not boot (it will not
work).

i.e.

If you are using an ESP32 module and you connect pin GPI0O12/TDI to a pull up resistor, the ESP32 module
will not boot, thus it will not work.

CONNECTED TO ONBOARD DEVICES BY DEFAULT
You have to consider that the pin is connected by default to one of the onboard devices of the 18T
PROTO SHIELD PLUS.
i.e.
If you are using an Arduino NANO and you want to use A6 to acquire an analogue signal, you have to
consider that it connects by default to the onboard POT (RV2).
To use A6 you need to disconnect it from POT cutting JP12 on the middle (see further in this manual
detailed description for each onboard device).

FREE TO BE USED BY DEFAULT
If its primary function device or module is not inserted in the 10T PROTD SHIELD PLUS, yoU can use
the pin for your own purposes without any trouble.
i.e.
If you are using an Arduino NANO and you want to use A7 to acquire an analogue signal, and the MIC
module is not plugged into the MIC header, you can connect your signal to A7 without any trouble.

CONCLUSION

e If you need to use one device or module, and the 10T ProTo SHIELD PLus has the plug and
play predisposition for that module, just plug it into the header (see further in this manual the
detailed description for each plug and play predisposition) and it will be ready to work.

e If you need to use a device or module, and the 10T ProTo SHIELD PLus does not have the
plug and play predisposition for that module, plug it into the breadboarding area and connect it to
one of the “FREE TO BE USED BY DEFAULT” pin. Remember to consider its possible behavior during
boot.

e If you absolutely need to use one of the “CONNECTED TO ONBOARD DEVICES BY DEFAULT” pin, you
must disconnect it from the onboard device before using it for other purposes. Remember to
consider its possible behavior during boot.
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9. Using the loT Proto Shield Plus with other form factor boards

If you need to use the 16T PRoTo SHIELD PLus with a board with a form factor different than NANO
(see §5) or the ESP32 D1 MINI (see §6) or the ESP8266 D1 MINI (see §7), you need to use an adapter.

9.1. UNO to loT Proto Shield Plus Adapter

If you need to use the 18T PRoTo SHIELD PLus with an Arduino UNO form factor board (i.e. Arduino
UNO, Leonardo, Zero, Yun, etc.), you can use the UNO to loT Proto Shield Plus Adapter
(https://www.gtronicsshop.com/en/proto-shield-plus/37-uno-to-iot-proto-shield-plus-adapter.html).

The adapter works with any board compatible with Arduino UNO in terms of form factor, pin-out and
electrical specifications.

Anyway, before using the Uno To loT Proto Shield Plus Adapter, please take a look at the user manual.

Figure 15 — The UNO to loT Proto Shield Plus Adapter
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9.2. ESP32 or ESP8266 boards with different form factor

If you need to use the IoT PrRoTo SHIELD PrLus with an ESP32 or ESP8266 board with a different
form factor (i.e. the ones shown in Figure 16) you can request us if an adapter is available or design your

own adapter taking as an example the UNO to loT Proto Shield Plus adapter shown in the previous
paragraph.

Figure 16 — Examples of ESP32 and ESP8266 boards

e ——
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10. LEDs

Working with the two onboard LEDs of the IDT ProTa SHIELD PLUS.
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Figure 17 — LEDs Section of the IoT ProTo SHIELD PLUs
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Figure 18 — Schematic of the IoT ProTo SHIELD PLus LEDs Section
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10.1. Default connections

ESP32 ARDUINO ESP8266
GRN LED GP1019 D12 GPIO12 (D6)
RED LED GIOP23 D11 GPIO13 (D7)

10.2. Sample Sketches
Location: loTPSP_Sample Sketches\IoTPSP LEDs

According to the board you are using and the signals routing, the sketches make the green (GRN) and the
red (RED) LEDs blink.

Use the IToTPSP LEDs NANO sketch to test the LEDs with ARDUINO NANO boards.
Use the IoTPSP LEDs ESP32 sketch to test the LEDs with ESP32 boards.
Use the IoTPSP LEDs ESP8266 sketch to test the LEDs with ESP8266 boards.

10.3. Using the LEDs with different GPIO pins

According to Figure 18, GRN and RED LEDs are routed to the default GPIO pins by means of JP11 and JP9.
To disconnect GRN LED from its default GPIO, you must open JP11 (cut it in the middle).

To disconnect RED LED from its default GP1O, you must open JP9 (cut it in the middle).

Solder a header on J6 and, by means of some jumper wires, connect GRN and RED LEDs to other GPIO pins
according to your needs.

Please check the default signal routing of the IoT ProTo SHIELD PLus (see §8)to avoid conflict with
other default connections.
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11. POT

Working with the onboard Potentiometer of the IoT PRoTO SHIELD PLUS.
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Figure 20 — Schematic of the IoT ProTo SHIELD PLus POT section

[IoTPSP_User_Manual_EN_r1.0.docx 26/106



G s - 1oT Rev.1.07
PROTO SHIELD PLUS

G ; : N UsSER MANUAL

11.1. Default connections

ESP32 ARDUINO ESP8266
POT GPI1036 A6 AO

11.2. Sample Sketches
Location: loTPSP_Sample Sketches\IoTPSP POT

According to the board you are using and the signals routing, the sketches read the analog value of the POT
and print it to the serial monitor.

Use the ToTPSP POT_ NANO sketch to test the POT with ARDUINO NANO boards.
Use the IoTPSP POT ESP32 sketch to test the POT with ESP32 boards.
Use the IoTPSP_POT ESP8266 sketch to test the POT with ESP8266 boards.

11.3. Using the POT with a different GPIO pin

According to Figure 20, POT is routed to the default GPIO pin by means of JP12.

To disconnect POT from its default GPIO pin, you must open JP12 (cut it in the middle).

Solder a header on J7 and, by means of some jumper wires, connect it to another GPIO pin according to
your needs.

Please check the default signal routing of the 1T ProTo SHIELD PLUs (see §8) to avoid conflict with
other default connections.

e ——
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12. ENCODER

Working with the onboard ENCODER of the IDT ProTa SHIELD PLUS.
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Figure 21 — ENCODER section of the InT PrRoTO SHIELD PLUS
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Figure 22 — Schematic of the 10T ProTo SHIELD PLus ENCODER section

12.1. Default connections

R13 R14
10K 10K

ENC1
ENC
JP18 X JP19
(ENC SW— @0+ ‘?”]C ;? + r@—{ENC B)
a4t (D2 r@—ENCD
1P20
[
AV
GND 2

NM == s

GND

— NM
Cé

ESP32 ARDUINO ESP8266
ENCA GP1027 D2 NC
ENCB GPIO35 A3 NC
ENC SW GPIO33 Al NC

NC = Not Connected

Please note that there are no default connections for the ESP8266. If you need to use the ENCODER with
ESP8266 boards, you need to route the signals with jumper wires.

12.2. Suggested ESP8266 connections

The sample sketches are made to work with these connections:
ESP8622 GPIO 14 (D5) connected to header J3 ESP32 GPIO33 (ENC_SW)
ESP8622 GPIO 5 (D1) connected to header J3 ESP32 GP1027 (ENC_A)
ESP8622 GPIO 4 (D2) connected to header J3 ESP32 GPIO35 (ENC_B)

000000000
M O SN MT OO o
NN NM M Mm8 M
o @ T M NOEH NMMO S
NANOQSQ oo o< <cad<<a<<
ESPB266 - =]

Figure 23 - Suggested connections to work with ENCODER and ESP8266
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12.3. Sample Sketches
Location: IoTPSP Sample Sketches\IoTPSP ENCODER

Use the IToTPSP ENCODER Simple NANO sketch to test the ENCODER with ARDUINO NANO boards.
Use the ToTPSP ENCODER Simple ESP32 sketch to test the ENCODER with ESP32 boards.
Use the IToTPSP ENCODER Simple ESP8266 sketch to test the ENCODER with ESP8266 boards.

Open the serial monitor and rotate the encoder knob to see its incremental position changing or press the
encoder knob to see the GRN led changing its status.

A more robust way to manage the A and B signals of the ENCODER is using the interrupts.

Use the IToTPSP ENCODER Interrupt NANO sketch, to test the ENCODER with ARDUINO NANO
boards using interrupts.

Use the IoTPSP ENCODER Interrupt ESP32 sketch, to test the ENCODER with ESP32 boards using
interrupts.

Use the IoTPSP ENCODER Interrupt ESP8266 sketch, to test the ENCODER with ESP8266 boards
using interrupts.

12.4. Using the ENCODER with different GPIO pins

According to Figure 22, ENCODER signals are routed to the default GPIO pins by means of JP18, JP19 and
JP20.

To disconnect ENCODER signals from their default GPIO pins, you must open JP 18, JP19 and JP20 (cut them
in the middle).

Solder a header on J9 and, by means of some jumper wires, connect other GPIO pins according to your
needs.

Please check the default signal routing of the IoT ProTo SHIELD PLus (see §8) to avoid conflict with
other default connections.

e ——
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13. TOUCH

The touch sensor on the 10T PRoTa SHIELD PLuUs uses the TTP223E chip, which is the same used on
the touch boards of widespread use.
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Figure 25 — Schematic of the 1T ProTo SHIELD PLus TOUCH section
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13.1. Default connections

ESP32 ARDUINO ESP8266
TOUCH GPIO32 AO NC
NC = Not Connected

Please note that there are no default connections for the ESP8266. If you need to use the TOUCH with
ESP8266 boards, you need to route the signals with jumper wires.

13.2. Suggested ESP8266 connections

The sample sketch is made to work with this connection:
ESP8622 GPIO 14 (D5) connected to header J3 ESP32 GPI0O32 (TOUCH)
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Figure 26 — Suggested connections to work with TOUCH and ESP8266

13.3. Sample Sketches

Location: ToTPSP_Sample Sketches\IoTPSP TOUCH

Use the ToTPSP_TOUCH NANO sketch to test the TOUCH section with ARDUINO NANO boards.

Use the ToTPSP TOUCH ESP32 EXTERNAL sketch to test the TOUCH section with ESP32 boards.
Use the IoTPSP_TOUCH ESP8266 sketch to test the TOUCH section with ESP8266 boards.

Put your finger on the touch circles and the GRN led will turn on according to your touch.

ESP32 also have internal touch sensors, so with ESP32 boards, you can bypass the TTP223E chip and work
directly with the internal sensor connected to GPIO32 (TOUCH9).

To setup the board to work with ESP32 internal touch sensor, you need to OPEN JP22 (cut it in the middle),
CLOSE JP25 pad 3 and pad 2 (connect them with a little drop of tin) and OPEN pad 1 and 2 (cut between the
pads).

Use the ToTPSP TOUCH ESP32 INTERNAL sketch to test the TOUCH section with ESP32 boards.

Use serial monitor to check the internal touch sensor value.

13.4. Using TOUCH with a different GPIO pin

According to Figure 25, TOUCH is routed to the default GPIO pin by means of JP3.
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To disconnect TOUCH from its default GPIO pin, you must OPEN JP3 (cut it in the middle).

Solder a header on J43 and, by means of some jumper wires, connect it to another GPIO pin according to
your needs.

Please check the default signal routing of the 1T ProTo SHIELD PLus (see §8) to avoid conflict with
other default connections.
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14. 12C on the loT Proto Shield Plus

I2C (Inter-Integrated Circuit, eye-squared-C) is widely used for attaching peripheral ICs to processors and
microcontrollers (check out more about 1°C Wikipedia or other online documentation).

[’C on the 10T PRoOTO SHIELD PLUS is used to communicate with devices such as displays, RTC clock,
etc.

scL

o ~—12C SCL
- A

2;_141

oy
SDA

Figure 27 — I2C signals routing on the 10T PrRoOTO SHIELD PLUS

14.1. Default connections

I2C signals on the IDT PROTO SHIELD PLUS are routed by default according to the following
connections:

ESP32 ARDUINO ESP8266
12C_SCL GP1022 A5 GPIOS (D2)
12C_SDA GP1021 A4 GPI04 (D1)

14.2. Scanning for I12C devices

You can use the sample sketch ToTPSP_I2C scanner (location:

IoTPSP Sample Sketches\IoTPSP I2C scanner)to scan I°C.

The scanner shows connected 1°C devices addresses. With no external devices (such as OLED displays etc.)
the scanner shows the address of the PCF8574 onboard chip (usually 0x20 or 0x38).

14.3. Using the IC with different GPIO pins

Most of the libraries used to communicate to I12C devices, use the default 12C GPIO pins (see §14.1), thus it is
NOT recommended to reroute 12C signals.

Anyway, if you want or need, follow the instructions below.

According to Figure 27, 1C signals are routed to the default GPIO pins by means of JP6 and JP7.
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To disconnect I2C signals from their default GPIO pins, you must OPEN JP6 and JP7 pads 1-2 (cut in the
middle of pad 1 and pad 2) and CLOSE pads 2 with pad 3 (by means of a little drop of tin).

Solder a header on J41 and, by means of some jumper wires, connect other GPIO pins according to your
needs.

Please check the default signal routing of the 1T ProTo SHIELD PLus (see §8) to avoid conflict with
other default connections.

e ——
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15. SSD1306 128x64 OLED DISPLAY (I2C type)

The IoT PRoOTO SHIELD PLUS is ready to work with 4 pins [2C SSD1306 128x64 OLED displays of
widespread use.

To work with a 1?C SSD1306 128x64 OLED display, just plug the module into the BRD9 header according to
Figure 30.
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www.Gtronics.NET

MADE Yer1.0

% npalE <0

O o
o]

DL ||[TOUCH

[eNeReRoNeReRoNe)
00000000
Q0000000
00000000 o
OC0000000 2
o0000OCOO0O
Q0000000 1«
0000000
0000000

Figure 28 — BRD9 OLED DISPLAY 128x64 header of the IaT ProTa SHIELD PLUS
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Figure 29 — Schematic of the IoT ProTa SHIELD PLus BRD9 OLED DISPLAY 128x64 header
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Figure 30 — An I2C SSD1306 128x64 OLED display module plugged into BRD9 header of the 10T ProTao SHIELD PLus
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15.1. Default connections

Refer to § 14.1 to see default routing of 1°C sighals on the IeT PRoTo SHIELD PLUS.

15.2. Sample Sketches

Location: ToTPSP_Sample Sketches\IoTPSP SSD1306 DISPLAY 128x64

15.3. 1oTPSP_SSD1306_DISPLAY_128x64_NANO

The ToTPSP _SSD1306 DISPLAY 128x64 NANO sketch, used to test the IoT ProTo SHIELD
PLus with NANO boards, uses the Adafruit SSD1306 library.
Be sure to install it before using the sketch.

@ 1oTPSP_SSD1306_DISPLAY_128x64 NANO | Arduino 1.8.13
| Auto Format Ctrl+T
. Archive Sketch

File Edit Sketc Help

10TPSP_S5D1 Fix Enmdmﬁ & Reload
|| Manage Libraries... [ Ctrl+Shift-|
Serial Monitor Ctrl+Shift+

@ Library Manager x
o

T (W1 <] Topc Al <

| ACROBOTIC 5501306

5, ACROBOTIC Yarsion L.0.1 IRSTALLED
Library for SSD1206-powarad OLED 128x064 displays! Lbrary for S50 1308-powerad OLED 128x64 displays]
Mare infy

Adafrust SS01306

by Adafruit Version 2,43 INSTALLED

5501306 aled driver ibrary for mencchrame 138x64 and 138232 displays 3501306 =lud drivar lisrary for moncshrorme 128254
and 128x32 diplays

Mora infa

{Selectversikn | 1 el Undate
o Ly

by Adafruit + mcancar
5501300 oled driver library for Wemeos D1 Ml OLED shield Thiz = bazed on the Adafruit library, with additicnzl code added to
suppart the 5448 disalay by mcauser,

More mfn

Cose

15.4. 10TPSP_SSD1306_DISPLAY_128x64_ESP32

The ToTPSP_SSD1306 DISPLAY 128x64 ESP32 sketch, used to test the IoT PRoTO SHIELD
PLus with ESP32 boards, uses the ESP8266 and ESP32 OLED driver for SSD1306 displays library.
Be sure to install it before using the sketch.

@ 10TPSP_S5D1306_DISPLAY_128x64_NANO | Arduino 1.8.13
File Edit Sketc
| Auto Format Ctrl+T
. Archive Sketch

Help

l0TPSP_SSD1 Fix Encoding & Reload
|| Manage Libraries.. |\ Ctrl+Shift+|
Serial Monrtor Ctrl+Shift+
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@ Library Manager X
Type Al ~  Topic |All « ff 1308]
o YN COUE TOT GUENUL IS £ SR UISPIEY; SoUISUT; SHEIUY UET UISPiays L2005 PICer S OtneTs Uasen on
Adafruit ST77XX ESP Generate QRCode for GDEHO213B72 eink display, S5D1306, SH1106 oled displays 128264 pixel and "
others based on Adafruit ST77XX
More info

ESPB266 and ESP32 OLED driver for 55D1306 displays

by ThingPulse, Fabrice Weinberg Version 4.2.0 INSTALLED

12C display driver for SSD1206 OLED displays connected to ESP8266, ESP22, Mbed-0S The following geometries are currently
supported: 128x64, 128x32, 64x48. The init sequance was inspired by Adafruit's library for the same display.

More info

Select version Ilﬁlall

2

by Anun Panya

ESP8266 Generate QRCode for 5501306 oled displays 128%64 pixel ESPE266 Generate QRCode version 7 for 5501306 oled
displays 128254 pixel

Mors info

Close

15.5. 10TPSP_SSD1306_DISPLAY 128x64 ESP8266

The ToTPSP _SSD1306 DISPLAY 128x64 ESP8266 sketch, used to test the IoT PRoToO SHIELD
PLus with ESP8266 boards, uses the ESP8266 and ESP32 OLED driver for SSD1306 displays library.
Be sure to install it before using the sketch (see § 15.4).

15.6. Using the SSD1306 128x64 OLED display with different GPIO pins

Refer to § 14.3 to see how to use 1°C with different GPIO pins on the IoT PROTO SHIELD PLUS.
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16. SSD1306 128x32 OLED DISPLAY (I2C type)

The 10T PRoTO SHIELD PLUS is ready to work with 4 pins 1°C SSD1306 128x32 OLED displays of
widespread use.

To work with a 12C SSD1306 128x32 OLED display, just plug the module into the BRD10 header according to
Figure 33.
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Figure 31 — BRD10 OLED DISPLAY 128x32 header of the IoT ProTo SHIELD PLUS
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SSD1306 128x32

GND F——> GND
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Figure 32 — Schematic of the IaT ProTo SHIELD PLus BRD10 OLED DISPLAY 128x32 header
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Figure 33 — An I2C SSD1306 128x32 OLED display module plugged into BRD10 header of the IoT ProTo SHIELD PLus
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16.1. Default connections

Refer to § 14.1 to see default routing of 1°C sighals on the IeT PRoTo SHIELD PLUS.

16.2. Sample Sketches

Location: ToTPSP Sample Sketches\IoTPSP SSD1306 DISPLAY 128x32

16.3. 1oTPSP_SSD1306_DISPLAY_128x32_NANO
The ToTPSP _SSD1306 DISPLAY 128x32 NANO sketch, used to test the IoT ProTo SHIELD

PLus with NANO boards, uses the Adafruit SSD1306 library.
Be sure to install it before using the sketch (see § 15.3).

16.4. 10TPSP_SSD1306_DISPLAY_128x32_ESP32
The ToTPSP SSD1306 DISPLAY 128x32 ESP32 sketch, used to test the loT PRoTa SHIELD

PLus with ESP32 boards, uses the ESP8266 and ESP32 OLED driver for SSD1306 displays library.
Be sure to install it before using the sketch (see § 15.4).

16.5. 1oTPSP_SSD1306_DISPLAY_128x32_ESP8266
The ToTPSP SSD1306 DISPLAY 128x32 ESP8266 sketch, used to test the IoT PrRoTo SHIELD

PLus with ESP8266 boards, uses the ESP8266 and ESP32 OLED driver for SSD1306 displays library.
Be sure to install it before using the sketch (see § 15.4).

16.6. Using the SSD1306 128x32 OLED display with different GPIO pins

Refer to § 14.3 to see how to use 1°C with different GPIO pins on the IoT PRoOTO SHIELD PLUS.
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17. LCD 1602 (Liquid Crystal Display)

The 10T PROTO SHIELD PLUS is ready to work with 16 pins LCD 1602 displays of widespread use.
To work with an LCD 1602 display, just plug the module into the LCD16x2 header according to Figure 35.
Use RV1 to adjust the LCD contrast.

The LCD 1602 is driven by I1°C by means of the onboard PCF8574 (1>C I/O expander) and it does not require
any additional wiring.

Signal connections are the same used in the LCD I°C adapter of widespread use.

Since ESP32, ESP8266 and NANO33 boards works at 3.3V, to have a sufficient contrast on the display,
ICL7660 is used to ensure a sufficient voltage to the VO pin of the LCD 1602 module.

Depending on component availability, the I/O expander 8574 could be the PCF8574 or the PCF8574A.
Both versions perform the same, the only difference is the base address of the I12C communication.

Since A0, Al and A2 of the PCF8574 connect to ground by default (by means of JP17, JP16 and JP15), the
default address is set to 0x20 (PCF8574) or 0x38 (PCF8574A).

Use the sample sketches (see § 17.2) to find out which version is your one.
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Figure 35 — An LCD 1602 display module plugged into the 16 pins header of the 10T ProTO SHIELD PLUS
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Figure 36 — Schematic of the IoT ProTo SHiIELD PLus LCD 16x2 section
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17.1. Default connections

Refer to § 14.1 to see default routing of 1°C signals on the IoT PRoTO SHIELD PLUS.

17.2. Sample Sketches
Location: IoTPSP_Sample Sketches\IoTPSP LCD16x2

These sketches make use of the LiquidCrystal_I2C library, you will find the library in the
IoTPSP_Sample Sketches\IoTPSP LCD16x2 path.

These sketches use by default the 12C default pins shown in § 14.1.

Use the ToTPSP_LCD16x2 NANO sketch to test the LCD1602 with ARDUINO NANO boards.
Use the ToTPSP_LCD16x2 ESP32 sketch to test the LCD1602 with ESP32 boards.
Use the ToTPSP LCD16x2 ESP8266 sketch to test the LCD1602 with ESP8266 boards.
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17.3. Changing the I°C address of the PCF8574

It is not very usual, but in case that you want / need to change the address of the 8574 chip, you have to
OPEN or CLOSE JP17, JP16 and JP15 according to your needs and the PCF8574 datasheet.

To OPEN JP17, JP16 or JP15 cut them in the middle.

To CLOSE them solder a little drop of tin.

17.4. Using the PCF8574 with different I2C GPIO pins

Refer to § 14.3 to see how to use 1C with different GPIO pins on the IoT PRoTo SHIELD PLUS.

18. PCF8574 12C 1/0 expander

If you do not need to use the LCD 1602, you can use the on-board 8574 as a general-purpose 1/O expander.
All the 1/O pins of the 8574 are available on the right side of the 10T PrRoTo SHIELD PLUS (see Figure
37).
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Figure 37 — The 8574 pins used for general-purpose 1/0
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18.1. Sample Sketches
Location: IoTPSP Sample Sketches\IoTPSP PCF8574

These sketches use by default the 12C default pins shown in § 14.1.
These sketches use the PCF8574 library, be sure to install it before using the sketches.

@ 10TPSP_55D1305_DISPLAY_128x64_NANO | Aruino 1.8.13

Tools

Auto Format Ctrl+T
Archive Sketch

File Edit Sketc| Help

I0TPSP_S5D1 Fix Encoding & Reload
I Manage Libraries... [ Ctrl+Shift+|
| Serial Monttor Ctrl+Shitt+
@ Library Manager x
Type Al ~ | Topic Al ~ |85?4 I

Version 1L.2.0 ~ Install

PCFB574

by Rob Tillaart
Arduino library for PCF8574 - 8 channel I2C 10 expander Implements shift rotate and toggle.
More info

PCF8574 library

by Renzo Mischianti

Arduino, ESP8266, smt22 and esp32 library for PCF8574 i2c digital expander for Arduino, esp32, SMT22 and ESPE266. Can
read write digital values with only 2 wire. Very simple to use and encodar support.

More info

by Ricardo Lima Caratti, puZclr@gmail.com
Contral the PCF8574 8-Bit I/ 0 Expander with Serial Interface with your Arduino This library provides an easier interface ta
control the PCF8574. w

Close

18.2. 10TPSP_PCF8574_GET_ADDRESS

As said before, depending on component availability, the I/O expander 8574 could be the PCF8574 or the
PCF8574A.

Both versions perform the same, the only difference is the base address of the I12C communication.
Since AQ, Al and A2 of the PCF8574 connect to ground by default (by means of JP17, JP16 and JP15), the
default address is set to 0x20 (PCF8574) or 0x38 (PCF8574A).

If you have an LCD 1602 you can get the address of the PCF8574 using sketches shown in § 17 (the address
of your PCF8574 is shown on the display).

If you do not have an LCD 1602, then you can use the IoTPSP_PCF8574 GET ADDRESS sketch.

The sketch works with ESP32, ESP8266 and NANO boards.

The sketch looks for addresses between 0x20 to 0x27 (PCF8574) or between 0x38 to 0x3F (PCF8574A) and
print them on the serial monitor.

Experiment with the examples provided with the PCF8574 library.
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19. TM1637 Digital display module

The 10T PROTO SHIELD PLUS is ready to work with 4 pins TM1367 seven segment digital display
modules of widespread use.

To work with an TM1367 seven segment digital display, just plug the module into the J20 header according
to Figure 40.
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Figure 39 — Schematic of the 10T ProTo SHiIELD PLus J20 TM1367 digital display header
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Figure 40 — An TM1367 digital display module plugged into J20 header of the IoT PrRoTo SHIELD PLUS

19.1. Default connections
As shown in Figure 39, the TM1637 section of the loT PrRoTo SHIELD PLuUs uses the IC routing to
drive the TM1637 chip.

In some cases, this crate a conflict if you are using other 12C devices combined with the TM1637.
Refer to § 14.1 to see default routing of I2C sighals on the 10T ProTo SHIELD PLUS.

19.2. Sample Sketches
Location: ToTPSP_Sample Sketches\IoTPSP TM1637 Display

These sketches are based on the tutorial at the following link:
https://create.arduino.cc/projecthub/ryanchan/tm1637-digit-display-arduino-quick-tutorial-ca8a93

The tutorial has been modified in order to match the 1T ProTo SHIELD PLUs default routing of the
I2C signals shown in § 14.1.

The sketches make use of the TM1637 and the Grove 4-Digit Display libraries.

Be sure to install them before using the sketches.
@ 10TPSP_55D1306_DISPLAY_128x64 NANG | Arduino 1.8.13

| Auto Format Ctrl+T
Archive Sketch
I0TPSP_S5D1 Fix Encoding & Reload

|| Manage Libraries... . Ctrl+ Shift+|
Serial Monitor Ctrl+Shift+

File Edit Sketcl Help

e ——
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@ Library Manager x
Type | All ~ | Topic Al ~ |§1837

implementend. On top of these regular functionality a segerate fun class which adds more features can be used. For example ~

= boambtimar(), nightrider() and bouncingBall() method can ba used whan using the fun dass.

More info

THM1637

by Avishay Orpaz Version 1.2.0 TNSTALLED

Driver for 4 digit 7-segment display modules, based on the TM1637 chip. These chips can be found in cheap display modules.

They communicate with the processor in 12C-like protocol. The implemantation is pure softrare emulation and doesn't make

use of sny special hardwere (other than GRIO pins). It is sssumed that pull-up resistors sre present (ususlly integrated in the

display module).

More infe

by AKD

Feature-full and simple TM1637 library with nonblocking animation support Features: -Display integers, float, string with only

one function. -Nonblocking animation: Blink, scrollLeft, fadeln, fadeOut -Customizable offset, pad, overflow. -Custom raw value

display. -Tunable brightness. -Screen dearing and splitting. Visit https://github.com/AKI7/TM1637 for more information.

More info

v
Close

@ Library Manager X
Type Al ~ | Topic | Al ~ | |grove 4-digit]

SNty TS getsct UV=Tight, visiole Ight and infrared IgRE. This devics = based on SITI4S, 5 new Sensor from SILSDs. .

More info

Grove 4-Digit Display

by Seeed Studio

Arduino library to control Grove_4Digital_Display TM1637. 4 digit display module is usually 2 12 pin module. In this Grove
gadget, we utilize 3 TM1637 to scale dovm the controlling pins into 2 Grove pins. It only takes 2 digitsl pins of Arduino or
Seeeduino to control the content, even the luminance of this display. For projects that require of alpha-numeric display. this
can be a nice choice.

More info

T T DI T L CIE T T U TOTCO PE R DTS T T
by Seeed Studio
Arduino library to control Grove 6-Axis Digital Accelerometer&Gyroscope(ADIS16470). The ADIS16470 is = miniature MEMS

inertial measurement unit (IMU) that includes 3 triaxial gyroscope and a triaxial accelerometer.
More info

Close
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Use the ToTPSP TM1637 Display NANO sketch to test the TM1637 display with ARDUINO NANO

boards.

Use the ToTPSP TM1637 Display ESP32 sketch totest the TM1637 display with ESP32 boards.
Use the IoTPSP_TM1637 Display ESP8266 sketch to test the TM1637 display with ESP8266 boards.

19.3. Using the TM1637 display with different GPIO pins

Refer to § 14.3 to see how to use 1°C with different GPIO pins on the IDT PROTO SHIELD PLUS.
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20. RELAY

The 10T PROTO SHIELD PLUS is ready to work with 3 pins relay modules of widespread use.
To work with a relay module, just plug the module into the J27 header.

W59 DC-DC MODULE
(5

BATTERY SHIELD

00000000

| smrran
L
L ladi

Figure 41 — RELAY section of the I0T PrRoTO SHIELD PLUS

GND
Figure 42 — Schematic of the IoT ProTo SHIELD PLus RELAY section

Figure 43 — A Relay module plugged into J27 header of the 10T ProTo SHIELD PLUS
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20.1. Default connections

ESP32 ARDUINO ESP8266
RELAY GPIO12 D8 NC
NC = Not Connected

Please note that there are no default connections for the ESP8266. If you need to use the RELAY module
with ESP8266 boards, you need to route the signals with jumper wires.

20.2. Suggested ESP8266 connections

The sample sketch is made to work with this connection:
ESP8622 GPIO 0 (D3) connected to header J3 ESP32 GPIO12 (RELAY).
ESP8622 GPIO 14 (D5) connected to header J3 ESP32 GPIO32 (TOUCH).

'T

sHee00080 00000080 00060080

5 H000000000000000000000
ESP32| T W QA NIV YN SN RRRAANMNRNENE R
MolE S B 88588 R NS2 ARSI IRER
ESP8266 a Wes Y e E 9 g

Figure 44 — Suggested connections to work with RELAY and ESP8266

20.3. Sample Sketches

Location: ToTPSP_Sample Sketches\IoTPSP RELAY

Use the IoTPSP_RELAY NANO sketch to test the RELAY with ARDUINO NANO boards.

Use the ToTPSP RELAY ESP32 sketch to test the RELAY with ESP32 boards.

Use the IoTPSP_RELAY ESP8266 sketch to test the RELAY with ESP8266 boards.

These sketches use the touch sensor to switch the RELAY on.

Put your finger on the touch circles, the RELAY will act, and the GRN LED will turn on according to your

touch.

See § 13 for more details about TOUCH sensor on the IoT PRoTO SHIELD PLUS.

20.4. Using RELAY with a different GPIO pin

According to Figure 42, RELAY connects to the default GPIO pin by means of JP51.
To disconnect RELAY from its default GPIO pin, you must OPEN JP51 (cut it in the middle).
By means of a jumper wire, connect J25 to another GPIO pin according to your needs.
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Please check the default signal routing of the IoT PrRoTo SHIELD PLus (see §8) to avoid conflict with
other default connections.
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21. DHTxx (humidity and temperature sensor)

The 10T PROTO SHIELD PLUS is ready to work with three pins DHT22 or DHT11 modules or “naked”
DHT22 or DHT11 sensors of widespread use (see Figure 45).

To work with a DHT module or a naked DHT sensor, just plug it into the J31 header (see Figure 46, Figure 48
and Figure 49).

The DHT naked sensor has four pins. Pin #3 is Not Connected, but if you connect pin#3 to GND it works as
well.

So, if you are working with a naked DHT sensor, you can plug it in two different ways: with pin #3 connected
to GND or with bent pin #3 (so it will be Not Connected).
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Figure 46 — DHT section of the IoT PrRoTO SHIELD PLUS
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Figure 47 — Schematic of the IoT ProTo SHIELD PLus DHT section

i

ESP32

ARDUINO

ESP8266

DHT

GPI1013

D9

NC

NC = Not Connected

Figure 48 — A DTH22 module plugged into J31 of the 10T ProTO SHIELD PLuUsS

Rev.1.07

Figure 49 — A Naked DTH22 module plugged into J31 of the IaT ProTo SHIELD PLUS

Please note that there are no default connections for the ESP8266. If you need to use the DHT with

ESP8266 boards, you need to route the signals with jumper wires.
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21.2. Suggested ESP8266 connections
The sample sketch is made to work with this connection:
ESP8622 GPIO 0 (D3) connected to header J3 ESP32 GPIO13 (DHT).
sHo0e000600000000000000
s H000000000000000000000
EsPR2 T H NI ANCS2RNARRRRANDAENER
nano| 8 2823858283 33233833332322¢%
ESP8266 a - T il a b=

Figure 50 — Suggested connections to work with DHT and ESP8266

21.3. Sample Sketches

Location: IoTPSP_Sample Sketches\IoTPSP_ DHT
These sketches work out of the box with a DHT22 module or DHT22 naked sensor.

21.4. 1oTPSP_DHT_NANO

The ToTPSP_DHT NANO uses the DHT sensor library, be sure to download it before using the sketch.

@ 10TPSP_SSD1306_DISPLAY_128x64_NANO | Arduino 1.8.13

File Edit Sketc Help
Aute Format Ctrl+T
Archive Sketch
IoTPSP_S5D1 Fix Encoding & Reload
|| Manage Librariss... [, Ctrl+Shift+|
| Senal Monitor Cirl+5hift+
@ Library Manager X
Type Al ~ | Topic |All ~ | |dht
Arduino library for AM2220 AM23221 and AM2223 I2C temperature and humidity sensor. Supports AM2320, AM32321, AM2322. -

These sensors are similar to DHT12 with I2C interface.
More info

DHT sensor library

by Adafruit
Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduine library for DHT11, DHT22, etc Temp & Humidity
Sensors
More info
Version 1.4.1 Insia|]
it il i

by beegee_tokyo

Arduino ESP library for DHT11, DHT22, etc Temp & Humidity Sensors Optimized libray to match ESP22 requirements. Last
changes: Back to working version by remaoving the last commit

More info

DHT12

Close
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Use the ToTPSP DHT NANO sketch to test the DHT with ARDUINO NANO boards.
Open the serial monitor to see the Humidity and Temperature data coming from the DHT sensor.

21.5. 1oTPSP_DHT_ESP32

The ToTPSP DHT ESP32 usesthe DHT sensor library for ESPx, be sure to download it before using the
sketch.

@ 1oTPSP_SSD1306_DISPLAY_128x64 NANO | Arduino 1.8.13

| Auto Format Ctrl+T

Archive Sketch

Fix Enmdmﬁ & Reload

|| Manage Libraries... I Ctrl+Shift+|
Serial Monitor Ctrl+Shift+

File Edit Sketc Help

loTPSF_S5D1

@ Library Manager X

Type |All ~ | Topic |All ~ | |dht

DHT sensor library

by Adafruit
Arduine library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity
Sensors

DHT sensor library for ESPx

by beegee_tokyo

Arduino ESP library for DHT11, DHT22, etc Temp & Humidity Sensors Optimized libray to match ESP32 requirements. Last
changes: Back to working version by removing the last commit

More info

Version 1.17.0

by Rob Tillaart
Arduino library for I2C DHT12 temperature and humidity sensor. DHT12
More info hd

Close

Use the IToTPSP_DHT ESP32 sketch to test the DHT with ESP32 boards.
Open the serial monitor to see the Humidity and Temperature data coming from the DHT sensor.

21.6. 1oTPSP_DHT_ESP8266

The ToTPSP DHT ESP32 usesthe DHT sensor library for ESPx, be sure to download it before using the
sketch (see § 21.5).

Use the ToTPSP DHT ESP8266 sketch to test the DHT with ESP8266 boards.

Open the serial monitor to see the Humidity and Temperature data coming from the DHT sensor.

21.7. Using DHT with a different GPIO pin

According to Figure 47, DHT connects to the default GPIO pin by means of JP56.
To disconnect DHT from its default GPIO pin, you must OPEN JP56 (cut it in the middle).
By means of a jumper wire, connect J29 to another GPIO pin according to your needs.
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Please check the default signal routing of the IoT PrRoTo SHIELD PLus (see §8) to avoid conflict with
other default connections.

22. RTC (Real Time Clock)

The IoT PRoOTO SHIELD PLUS is ready to work with I2C RTC modules of widespread use (see Figure
51).

The board can work with both RTC DS3231 or DS1307, we suggest DS3231 which is a lot more stable: the
time drift is really low even on long period of time.

To work with an RTC module, just plug it into the J11 header.

Since J11 is a four pins header, just check signals on the DS module you are using to be sure to match the
J11 pinout (GND, Vcc, SDA and SCL).

Some boards (such as Arduino NANO33 and ESP32) have their own internal RTC, this section is about
working with DS3231 or DS1307 RCT modules.
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Figure 52 — J11 RTC header of the I0T PrROTO SHIELD PLUS
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Figure 53 — Schematic of the IoT ProTo SHIELD PLus J11 RTC header

Figure 54 — An RTC DS3231 module plugged into J11 header of the 10T ProTao SHIELD PLUS

Usually, these modules have a battery holder, and the module is provided with a battery charger circuit.
If you are using a rechargeable battery, everything would be ok, but if you are using a NOT rechargeable
battery it is suggested to “disable” the charging circuit in order not to damage your battery.
The easiest way to “disable” it, is to remove the diode of the charging circuit (see Figure 55).

EVT e
1y

oo
0 iiid

=]
o

Figure 55 — The diode of the charging circuit on a DS3231 (on the left), and on a DS1307 (on the right)

22.1. Default connections

Refer to § 14.1 to see default routing of I2C sighals on the 10T PrRoTo SHIELD PLUS.
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22.2. Sample Sketches
Location: IoTPSP Sample Sketches\IoTPSP RTC

The sketches make use of the RTClib library by Adafruit.
Be sure to install it before using the sketches.

@ 10TPSP_S5D1306_DISPLAY_128x64 MANO | Arduino 1.8.13

Tools

File Edit Sketc

Help

Auto Format Ctrl+T
Archive Sketch
10TPSP_SSD1 Fix Encoding & Reload
|| Manage Libraries.. |\ Ctrl+Shift+|
Serial Monrtor Ctrl+Shift+

(] Library Manager

Type Al ~ | Topic | Al ~

D53231

by Andrew Wickert , Eric Ayars, Jean-Claude Wippler, Northern Widget LLC

Arduino library for the DS3231 real-time clock (RTC) Abstracts functionality for clock reading, clock setting, and alarms for the
DS2231 high-pracision real-time clock. This is a splice of Ayars' (http://hacks.ayars.org/2011/04/ds3231-raal-time-clock.html)
and Jeelabs/Ladyada's (https://github.com/adafruit/RTClib) libraries.

More info

RTClib

by Adafruit Version 1.12.4 INSTALLED
A fork of Jeelab's fantastic RTC library & fork of Jeelab's fantastic RTC library
More info

Select version Install

L

RTCLib by NeiroN

by Jeelabs (http:/ [news.jeelabs.org/code/), NeiroN (neiron.nxn@gmail.com)
A library that makes interfacing DS1302, DS1307, DS3231, PCF8533, PCF8563, RTC_Millis Real Time Clock modules easy.

Including temperaturs, alarms and memory storage if present. Includes DateTime class implemantation and it conversion.
More info

Use the ToTPSP_RTC_NANO sketch to test the RTC with ARDUINO NANO boards.

Use the ToTPSP_RTC_ ESP32 sketch to test the RTC with ESP32 boards.

Use the IoTPSP_RTC_ ESP8266 sketch to test the RTC with ESP8266 boards.

Open the serial monitor to see date and time red from the RTC module.

Close

Rev.1.07

If you are using a DS3231 module you will get the temperature of the module too, if you are using a DS1307

the temperature data red will be meaningless.

22.3. Using the RTC with different GPIO pins

Refer to § 14.3 to see how to use 1°C with different GPIO pins on the IoT PRoOTO SHIELD PLUS.
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23. SPI on the loT Proto Shield Plus

SPI (Serial Peripheral Interface) is a synchronous serial communication interface specification used for
short-distance communication, primarily in embedded systems (check out more about SPI Wikipedia or
other online documentation).

Vbrd +5V

SPI1

@ MISO 1 2 SPIVcc - PS5
(SPLSCLK) ggLK g g MOSI(spT_MosT)
{SPI_CS) %

GND

Figure 56 — SPI signals routing on the 10T ProTo SHIELD PLUS

23.1. Default connections

SPI signals on the IaT ProTo SHIELD PLus are routed by default according to the following
connections:

ESP32 ARDUINO ESP8266
SPI_MISO GPIO19 D12 GPI012 (D6)
SPI_MOSI GPI023 D11 GPI013 (D7)
SPI_CS GPIO5 D10 GPIO15 (D8)
SPI_SCLK GPIO18 D13 GPI014 (D5)

SPlon the 10T PrRoTo SHIELD PLuUs is used to work with SD CARD modules (see § 24), or to any other
device by means of the SPI1 socket (see Figure 57).
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Figure 57 — SPI1 socket on the IoT PrRoOTO SHIELD PLUS

[IoTPSP_User_Manual_EN_r1.0.docx 5 9/1 06


https://en.wikipedia.org/wiki/Serial_Peripheral_Interface

a7 2 C s~ 1oT Rev.1.07
G :s PROTO SHIELD PLUS =
G ; S, N ET USER MANUAL

24. SD CARD MODULE

The 10T PROTO SHIELD PLUS is ready to work with 6 pins SPI SD card modules of widespread use
(see Figure 60).

To work with an SPI SD card module, just plug the module into the J10 header (see Figure 60).

Of course, you will need a microSD card too.

You may find useful information and knowledges about SD card at the following links:
https://www.arduino.cc/en/reference/SD

https://www.arduino.cc/en/Reference/SDCardNotes
https://create.arduino.cc/projecthub/electropeak/sd-card-module-with-arduino-how-to-read-write-data-
37390
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Figure 58 —J10 SD CARD header of the IoT PrRoTO SHIELD PLUS
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Figure 59 — Schematic of the IoT ProTo SHiIELD PLus J10 SD CARD header
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Figure 60 — An SPI SD CARD module (on the left)
and the module plugged into J10 header of the IoT ProTo SHIELD PLus (on the right)

24.1. Default connections

Refer to § 23.1 to see default routing of SPI signals on the IeT PrRoTo SHIELD PLUS.

24.2. Sample Sketches
Location: IoTPSP_Sample Sketches\IoTPSP SD CARD

These sketches make use of the SD library, included in the Arduino IDE.
These sketches use by default SPI routing shown in § 23.1.

24.3. Testing the SD CARD

These sketches are very useful for testing a card when you're not sure if it's working or not.

Use the IoTPSP_SD CARD INFO NANO sketch to get SD CARD info with ARDUINO NANO boards.
Use the IoTPSP_SD CARD INFO ESP32 sketch to get SD CARD info with ESP32 boards.
Use the IoTPSP_SD CARD INFO ESP8266 sketch to get SD CARD info with ESP8266 boards.

Open the serial monitor to see info form your SD CARD.
If your serial monitor is blank, press the reset button.
24.4. Reading and writing from and to the SD CARD

Once you tested your SD CARD and you are sure it is working (see § 24.3), you can read and write to your
SD CARD with the following sketches.

Use the ToTPSP_SD CARD RW NANO sketch to test writing data to SD CARD and read them back on the
serial monitor with ARDUINO NANO boards.
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Use the IoTPSP_SD CARD RW_ ESP32 sketch to test writing data to SD CARD and read them back on
the serial monitor with ESP32 boards.

Use the IoTPSP_SD CARD RW ESP8266 sketch to test writing data to SD CARD and read them back on
the serial monitor with ESP8266 boards.

Open the serial monitor to see data red from your SD CARD.
If your serial monitor is blank, press the reset button.

e ——
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25. LDR/xTC

The 10T PROTO SHIELD PLUS is ready to work with LDR, PTC or NTC sensors.

LDR (light dependent resistor, also known as photoresistor) are light sensitive devices to measure the light
intensity (more info on Wikipedia).

NTC and PTC (also knowns as thermistor) are resistors whose resistance is strongly dependent on
temperature.

NTC are negative temperature coefficient sensors, while PTC are positive temperature coefficient sensors
(more info on Wikipedia).

To work with one of these sensors, just plug it into J26 header.

Since these sensors act like a variable resistor the principle is the same you have with a voltage divider
(POT).
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Figure 61 — LDR/XTC section of the IoT ProTo SHIELD PLUS
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Figure 62 — Schematic of the 10T ProTo SHIELD PLus LDR/XTC Section
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25.1. Default connections

ESP32 ARDUINO ESP8266
LDR/xXTC GPIO34 A2 NC
NC = Not Connected

Please note that there are no default connections for the ESP8266. If you need to use the LDR/XTC with
ESP8266 boards, you need to route the signals with jumper wires.

25.2. Suggested ESP8266 connections

The sample sketches are made to work with these connections:

ESP8622 AO connected to header J3 ESP32 GPI034 (LDR/XTC).

Remember that ESP8266 AO pin connects by default to POT (see §11.1). You must open JP12 (see Figure 20)
to disconnect ESP8266 AOQ pin from POT and let LDR/XTC works properly.
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Figure 63 — Suggested connections to work with LDR/XTC and ESP8266

25.3. Sample Sketches
Location: loTPSP_Sample Sketches\IoTPSP LDR xTC

According to the board you are using and the signals routing, the sketches read the analog value of the
LDR/XTC and print it to the serial monitor.

Use the ToTPSP_LDR_xTC_ NANO sketch to test LDR/xTC with ARDUINO NANO boards.
Use the ToTPSP_LDR xTC ESP32 sketch to test LDR/xTC with ESP32 boards.
Use the IoTPSP_LDR xTC ESP8266 sketch to test LDR/XTC with ESP8266 boards.

25.4. Using the LDR/xTC with a different GPIO pin

According to Figure 62, LDR/xTC is routed to the default GPIO pin by means of JP50.

To disconnect LDR/xTC from its default GPIO pin, you must OPEN JP50 (cut it in the middle).

By means of some jumper wires, connect J24 to another GPIO pin according to your needs.

Please check the default signal routing of the IaT PrRoTo SHIELD PLUS to avoid conflict with other
default connections.
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26. Serial communication on the 10T PROTO SHIELD PLUS

Additional serial communication can be used to communicate with other devices.
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26.1. Default connections
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Additional RX and TX signals on the IoT ProTa SHIELD PLus are routed by default according to the
following connections:

ESP32 ARDUINO ESP8266
U_RX GPIO16 DO GPI02 (D4)
U TX GPIO17 D1 GPIOO0 (D3)

Onthe 10T PrRoTO SHIELD PLUS, this additional serial communication is used by default to
communicate with the DFPlayer Mini MP3 (see §27), or to any other device by means of J4 header (see

Figure 65).
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27. DFPlayer Mini MP3 Player

The 10T PROTO SHIELD PLUS is ready to work with 8 pins DFPlayer Mini MP3 modules of widespread
use (see Figure 66).

To work with a DFPlayer Mini MP3 module, just plug the module into the BRD3 socket (see Figure 66).

You can find additional information about the module at the following link:
https://wiki.dfrobot.com/DFPlayer Mini SKU DFR0299

To work with the DFPlayer Mni MP3, you need a microSD card too (with FAT32 file system). The MP3 files
need to be into a folder named “mp3”.

Figure 66 — A DFPlayer Mini MP3 module (on the left)
and the module plugged into BRD3 socket of the IoT ProTo SHiIELD PLus (on the right)
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Figure 67 — BRD3 socket of the I0T ProTO SHIELD PLUS
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Figure 68 — Schematic of the IoT ProTo SHIELD PLus BRD3 socket header

27.1. Default connections

On the 10T PROTO SHIELD PLUS, the communication with the DFPlayer Mini MP3 is performed with
serial communication.

Refer to §26.1 to see default routing of additional serial communication signals on the 18T PraTo
SHIELD PLUS.

The DFPlayer Mini MP3 can work @3V3 as well, but in most cases the 3V3 generated by the board in use
(ESP32, NANO, etc.) cannot provide enough current to let the MP3 player works correctly.

Thus, as shown in Figure 68, Vcc pin of the DFPlayer Mini MP3 connects by default to 5V (which are usually
supplied by the USB port of your computer connected to the board in use).

27.2. Sample Sketches
Location: IoTPSP Sample Sketches\ IoTPSP_MP3 Player

These sketches make use of the DFRobotDFPlayerMini library by DFRobot.
Be sure to install it before using the sketches.
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@ 10TPSP_SSD1306_DISPLAY_128x64 NANO | Arduino 1.8.13

Tools

File Edit Sketcl Help

Auto Format Ctrl+T
Archive Sketch
I0TPSP_s5D1 Fix Encoding & Reload
|| Manage Libraries.. [, Ctrl+Shift-|
Serial Monitor Ctrl+Shift+
@ Library Manager X

Type Al « | Topic |All vIde\a\,'edI

DFPlayerMini_Fast

by PowerBroker2
Arduino library to interface with the DFPlayerMini MP2 module Arduine library to interface with the DFRlayerMini MP2 module
More info

DFRobotDFPlayerMini

by DFRobot
Driver for DFPlayer Mini from DFRobot Easy-to-use and raliable library for DFPlayer Mini
More info

Version 1.0.5 ~ @l

by Gerald Lechner

A library to output date, time and sensor values as speech. The library uses the MP2 player module DFBlsyer Mini for output.
The communication with module is handled in the libraray. No extra driver for DFPlayer is required. Only the pointer on a Serial
Interface hardvare or software is required. MP3 Files for English and German are supplied snd need to be copied on a Micro-5D  w

Close

The ToTPSP_Sample Sketches\ IoTPSP MP3 Player folder contains also a folder with 3 sample
MP3 files. Copy this folder on your micro-SD card to test the 1IoT ProTo SHIELD PLus with this
samples.

These sketches use by default additional serial communication routing shown in §26.1

27.2.1. IoTPSP_MP3_NANO
The ToTPSP_MP3 NANO uses the standard serial communication of Arduino NANO boards (routed on
DO, D1) to communicate with the DFPlayer Mini MP3.

Of course, since the serial port is used to communicate with the MP3 Player it cannot be used to work with
the Serial Monitor.

27.2.2. IoTPSP_MP3_NANO_EVERY_33

The ToTPSP_MP3 NANO EVERY 33 uses the secondary serial communication port on the NANO
EVERY or NANO33 boards (routed on DO, D1) to communicate with the DFPlayer Mini MP3.

27.2.3. loTPSP_MP3_ESP32

The ToTPSP_MP3 ESP32 uses the secondary serial communication port on the ESP32 boards (routed
on GPI0O16, GPI017) to communicate with the DFPlayer Mini MP3.
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27.2.4. IoTPSP_MP3_ESP8266

The ToTPSP MP3 ESP8266 SoftwareSerial usesthe EspSoftwareSerial library, be sure to

download it before using the sketch.
@ 10TPSP_S5D1306_DISPLAY_128x64_NANO | Arduino 1.8.13

Tools

Auto Format Ctrl+T
Archive Sketch

File Edit Sketcl Help

I0TPSP_S5D1 Fix Encoding & Reload
|| Manage Libraries... . Ctrl+ Shift+|
serial Monitor Ctrl+Shirt+ 77
@ Library Manager X
Type |All ~ | Topic |All vI EspSoftwarkSerial I
ftwareSerial ~
by Dirk Kaar, Peter Lerup
Impl jon of the Arduino software serial for ESP3266,/ESP22.

More info

Version 6,113

Close

The ToTPSP_MP3 ESP8266 SoftwareSerial create an additional software serial port on GPIO0
and GPIO2 to communicate with the DFPlayer Mini MP3.

The ESP8266 has a secondary serial communication port routed on GPIO1 and GPIO3, in case you want to
use this second serial port, you need to reroute the signals and experimenting by yourself.

27.3. Using the DFPlayer Mini MP3 module with a different GPIO pins

It is not recommended to use different pins to establish a serial communication with the DFPlayer Mini
MP3 module.

Anyway, if you are using an “old” Arduino NANO board you may want to use the Serial Monitor, thus you
need to free DO and D1.

In this case we will use the SoftwareSerial library to create a “virtual” serial port.

According to Figure 68, U_RX and U_TX connects by default to TX and RX pins of the DFPlayer Mini MP3
module by means of JP46 and JP47.

You can experiment by OPENING JP46 and JP47 (cut them in the middle), rerouting RX and TX signals via
J21 and then using the sketch described in § 27.4.

27.4. 10TPSP_MP3_NANO_SoftwareSerial

The ToTPSP _MP3 NANO SoftwareSerial usesthe SoftwareSerial library, included in the Arduino
IDE.
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To use this sketch, refer to § 27.3.

The sketches uses D10 as RX pin and D11 as TX pin.

Additional information about Software Serial can be found at this link
https://www.arduino.cc/en/Reference/softwareSerial.

28. SPEAKER

The SPEAKER can be used also as a buzzer or to create frequency modulated tones.
It does not come “out of the box” and two jumper wires are required.
To let the SPEAKER work as a tone buzzer you have to:

e Remove the DFPlayer Mini MP3 module from the BRD3 socket

e Use a jumper wire to connect BRD3 pin #1 (Vcc) to BRD3 pin #6 (SPK1)

e Use a wire to connect J21 pin #2 to J23

bt

Figure 69 — Schematic of the 1IoT ProTa SHIELD PLus SPEAKER buzzer configuration
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Figure 70 — Suggested wiring to work with SPEAKER as a tone BUZZER
28.1. Default connections

According to Figure 69, U_TX will drive the buzzer tone. As shown in § 26.1, U_TX connects by default to
the following pins:

ESP32 ARDUINO ESP8266
U_TX GPI1017 D1 GPIOO (D3)

28.2. Sample Sketches

Location: ToTPSP_Sample Sketches\ IoTPSP SPEAKER

28.3. 10TPSP_SPEAKER_NANO

The ToTPSP_SPEAKER NANO is based on the tone() function of the Arduino base library. Information
about the Arduino tone() function can be found at this link:
https://www.arduino.cc/reference/en/language/functions/advanced-io/tone/

The function does not work on NANO33 BLE (at least at the moment of writing this manual).

28.4. 10TPSP_SPEAKER_ESP32

The ToTPSP_SPEAKER ESP32 usesthe Tone32 library. The library is downloadable at
https://github.com/Ibernstone/Tone32. A copy of the library is also contained in the sketch folder.
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28.5. 1oTPSP_SPEAKER_ESP8266

The ToTPSP _SPEAKER ESP8266 isbased on the tone() function of the Arduino base library.
Information about the Arduino tone() function can be found at this link:
https://www.arduino.cc/reference/en/language/functions/advanced-io/tone/

29. MIC

The 10T PROTO SHIELD PLUS is ready to work with MAX9814 or MAX4466 microphone modules of
widespread use.

MAXL4466—9814 Module
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Figure 71 — Schematic of the IoT ProTa SHIELD PLus MIC Section
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Figure 72 — MIC section of the IDT ProTO SHIELD PLUS
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29.1. MAX9814 microphone module

This microphone module is a 5 pins module based on MAX9814 chip.
More details on the MAX9814 chip at this link:
https://datasheets.maximintegrated.com/en/ds/MAX9814.pdf

This module has 5 pins:

Vdd: Module power supply —2.7-5.5 V

GND: Ground

OUT: Analog data output to the microcontroller
Gain: Adjusting maximum module output*

AR: Adjusting module accuracy*

* Float Vce GND
Gain 60dB 50dB 40dB
AR 1:4000 1:2000 1:500

The module’s output is not zero in silent mode and has an offset 1.25V.

Figure 73 — A MAX9814 microphone module of widespread use

To work with a MAX 9814 microphone module just plug it into J19 as shown in the following picture.

Figure 74 — A MAX9814 microphone plugged into J19

e ——
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29.2. Setting the Gain

By default, Gain is set to 40dB: J19 pin #3 connects to GND by means of JP48.
Opening JP48 (cut it in the middle) left J19 pin #3 floating, thus gain is set to 60dB.
With JP48 open and J22 pin 3# connected to Vcc, gain is set to 50dB.

29.3. Setting the module accuracy

By default, AR (adjusting module accuracy) is set to 1:4000: J19 pin #1 is floating.
Connecting J22 pin #1 to Vcc sets AR to 1:2000.
Connecting J22 pin #1 to GND sets AR to 1:500.

29.4. MAX4466 microphone module
This module is a 3 pins module based on MAX4466 chip.

More details on the MAX4466 chip at this link:
https://www.maximintegrated.com/en/products/analog/audio/MAX4466.html

Figure 75 — A MAX4466 microphone module of widespread use

To work with a MAX4466 microphone module plug it into J19 as shown in the following picture.
Be sure that JP48 is closed: JP19 pin #3 must connect to GND.

Figure 76 — A MAX4466 microphone plugged into J19
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29.5. Default connections

ESP32 ARDUINO ESP8266
MIC GPI39 A7 NC
NC = Not Connected

Please note that there are no default connections for the ESP8266. If you need to use the MIC with
ESP8266 boards, you need to route the signals with jumper wires.

29.6. Suggested ESP8266 connections

The sample sketches are made to work with these connections:

ESP8622 A0 connected to header J3 ESP32 GPI0O39 (MIC).

Remember that ESP8266 pin A0 connects by default to POT (see §11.1). You must OPEN JP12 (see Figure
20) to disconnect ESP8266 pin A0 from POT and let the MIC works properly.

51000 000000000000000066
s HN000000000000000000000
ESPR2 | T QA NI RSDSZXANRRERARBRENS S
n 9O © O O~ O A M N N A T NN O A NN DO~
NANDognooanogg«-mgaoaq:«-:-{q-i
ESPB266 3 O S % iy =T e i a 2

Figure 77 — Suggested connections to work with MIC and ESP8266

29.7. Sample Sketches
Location: loTPSP_Sample Sketches\IoTPSP MIC

According to the board you are using and the signals routing, the sketches read the analog value of the MIC
and print it to the serial monitor.

Use the ToTPSP_MIC NANO sketch to test the MIC with ARDUINO NANO boards.
Use the ToTPSP MIC ESP32 sketch to test the MIC with ESP32 boards.
Use the IoTPSP_MIC ESP8266 sketch to test the MIC with ESP8266 boards.

29.8. Using the MIC with a different GPIO pin

According to Figure 71, MIC connects to the default GPIO pin by means of JP28.

To disconnect MIC from its default GPIO pin, you must OPEN JP28 (cut it in the middle).

By means of some jumper wires, connect J22 pin #2 to another GPIO pin according to your needs.

Please check the default signal routing of the IaT PrRoTo SHIELD PLUS to avoid conflict with other
default connections.
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The 10T PROTO SHIELD PLUS is ready to work with a standard 5V hobby servo of widespread use.
To connect a servo, you need to solder a standard 2,54mm 3 pins single row male header (not provided

with the board) to J39.
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Figure 78 — SERVO section of the 10T ProTO SHIELD PLUS
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Figure 79 — Schematic of the IoT ProTo SHIELD PLus SERVO Section

30.1. Default connections

ESP32 ARDUINO ESP8266
SERVO GP1004 D5 NC
NC = Not Connected

Servo Power Supply connects by default to 5V.
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Please note that there are no default connections for the ESP8266. If you need to use the SERVO with
ESP8266 boards, you need to route the signals with jumper wires.

30.2. Suggested ESP8266 connections

The sample sketch is made to work with this connection:
ESP8622 GPIO2 (D4) connected to header J3 ESP32 GPIO04 (SERVO).
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Figure 80 — Suggested connections to work with SERVO and ESP8266

30.3. Sample Sketches
Location: ToTPSP_Sample Sketches\IoTPSP_ SERVO

These sketches use the POT to move the servo position.
Rotate the POT knob to change the angular servo position.

See §11 for more details about POT on the 10T PrRoTO SHIELD PLUS.

30.4. 1oTPSP_SERVO_NANO

The ToTPSP_SERVO_NANO sketch, uses the Servo library.

Be sure to install it before using the sketch.

Be sure to use the latest version, if you are using NANO 33 boards or EVERY (old releases of the library will
not work).

More details here https://www.arduino.cc/reference/en/libraries/servo/

@ 10TPSP_SSD1306_DISPLAY_128x64 NANO | Arduino 1.8.13

Tools

File Edit Sketcl Help

| Auto Format Ctrl+T
. Archive Sketch
I0TPSP_S5D1 Fix Encoding & Reload
|| Manage Libraries... . Ctrl+ Shift+|

Serial Monitor Ctrl+Shift+
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by Arduino LLC

Library used for super-fast introduction workshops Is intended to be used with Arduino UNO / MICRO / MEGA / NANO classic /
NANO Every / MKR / WiFi REVZ and a set of basic components (led, button, pieze, LM35, thermistor, LDR, PIR, DHT11, and
servo) as a way to introduce people to the basic aspects of Arduino during short workshops.

Mare info

Version 0.0.13 « Install

Servo

by Michael Margolis, Arduino Version 1.1.7 INSTALLED

Allows Arduino boards to control a variety of servo motors. This library can control 2 great number of servos.
It makes careful use of timers: the library can contrel 12 serves using only 1 timer.

On the Arduino Due you can control up to 60 servos.

More info

Accessories

by Thierry Paris - Locoduino

This is a library for Arduino to handle accessories like lights, motors. This library can handle coil meoters, stepper motors,
lights, servos.

Close

Use the ToTPSP_SERVO_ NANO sketch to test the SERVO with ARDUINO NANO boards.

30.5. loTPSP_SERVO_ESP32

The ToTPSP_SERVO ESP32 sketch, uses the Esp32Servo library.
Be sure to install it before using the sketch.
More details here https://www.arduino.cc/reference/en/libraries/esp32servo/

@ 1oTPSP_55D1306_DISPLAY_128x64_NANO | Arduino 1313
File Edit Sketd

Auto Format Ctrl+T
Archive Sketch

1 Fix Encoding & Reload
l Manage Libraries... I Ctrl+Shift+|
erial Monrtor Ctrl+

Type |All « | Topic Al v| esp325&r\ro|

ESP325ervo £

loTPSP_SSD

by Kevin Harrington,John K. Bennett
Allows ESP22 boards to control servo, tone and analog\iirite motors using Arduino semantics. This library can control a many
types of servos.
It makes use of the ESP32 PWM timers: the library can control up to 16 servos on individual channels
TESPIISevoe0

No attempt has been made to support multiple servos per channel.
Version 0.9.0 InII
by Sébastien Matos

Initial development release Control Parallax Feedback 360° High Speed Servos with 8 ESP3Z dev-board.
More info

More info

Close

Use the IoTPSP_SERVO ESP32 sketch to test the SERVO with ESP32 boards.

[IoTPSP_User_Manual_EN_r1.0.docx 79/1 06


https://www.arduino.cc/reference/en/libraries/esp32servo/

G s - 1oT Rev.1.07

PROTO SHIELD PLUS
G ; N UsSER MANUAL

30.6. 10TPSP_SERVO_ESP8266

The ToTPSP_SERVO ESP8266 sketch, uses the Servo library (see § 30.4).
Be sure to install it before using the sketch.
Servo signal must be routed as shown in Figure 80.

Use the IoTPSP SERVO ESP8266 sketch to test the SERVO with ESP8266 boards.

30.7. Using SERVO with a different GPIO pin

According to Figure 79, SERVO connects to the default GPIO pin by means of JP53.

To disconnect SERVO from its default GPIO pin, you must OPEN JP53 (cut it in the middle).

By means of a jumper wire, connect J30 pin #1 to another GPIO pin according to your needs.

Please check the default signal routing of the 1T ProTo SHIELD PLus to avoid conflict with other
default connections.

30.8. Powering the SERVO with a different power supply

According to Figure 79, Vservo connects by default to 5V by means of JP54.

First thing first you must disconnect Vservo from 5V (cut JP54 between pads 1 and 2).

Be sure that JP54 pads 1-2 connection is OPEN to avoid damage on the IoT ProTOo SHIELD PLUS.
At this point you can reroute Vservo according to JP52 and JP54 shown in Figure 79, or you can use J30 pin
#2 to connect an external power supply (in case do not forget that GND must be in common).
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31. HC-SR04 (distance sensor)

The 10T PROTO SHIELD PLUS is ready to work with 4 pins HC-SR04 distance sensor modules of
widespread use (see Figure 81).

The power supply of the HC-SR04 must be 5V.

The TRIGGER signal (HC_SR_T) works @3V3 as well, so it doesn’t matter if you are working with a 5V board
(i.e. NANO or EVERY).

Since ECHO is a 5V signal, the 1T PraTo SHIELD PLUSs provides a clipping circuit on this signal in
order to let the HC-SR04 works with 3V3 tolerant pin as well (i.e. ESP32, NANo33, etc.)

To work with a HC-SR04 module, just plug the module into the J14 header.
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Figure 82 — HC-SR04 section of the IoT ProTO SHIELD PLUS
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Figure 83 — Schematic of the 1IoT ProTo SHIELD PLus HC-SR04 Section

Figure 84 — An HC-SR04 module plugged into J14 header of the IaT PrRoTO SHIELD PLUS

31.1. Default connections

ESP32 ARDUINO ESP8266
HC_SR_T GP1014 D6 NC
HC_SR_E GPIO15 D7 NC

NC = Not Connected

Please note that there are no default connections for the ESP8266. If you need to use the HC-SR04 with
ESP8266 boards, you need to route the signals with jumper wires.
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31.2. Suggested ESP8266 connections

The sample sketch is made to work with this connection:
ESP8622 GPIO 4 (D2) connected to header J3 ESP32 GPI0O14 (HC_SR_T).
ESP8622 GPIO 5 (D1) connected to header J3 ESP32 GPIO15 (HC_SR_E).

=t
J3rllllﬂlllllﬂllllllllll.
5 H000000000000000000000
EsP32| T Y QOISR SRARAERBRAENE A
N 9O @ OO I~ O =S M N N NS H ™Y~
NANDcgcooccngg«qgmoaqq«qq«
ESPB266 -2 e S a8 ™y 35 2

Figure 85 — Suggested connections to work with HC-SR04 and ESP8266

31.3. Sample Sketches

Location: IoTPSP_Sample Sketches\IoTPSP HC SR04

Use the ToTPSP_HC SR04 NANO sketch to test the HC-SR04 with ARDUINO NANO boards.
Use the ToTPSP _HC SR04 ESP32 sketch to test the HC-SR04 with ESP32 boards.

Use the IoTPSP_HC SR04 ESP8266 sketch to test the HC-SR04 with ESP8266 boards.

Open the serial monitor to see the distance measured by the SR-HC04 sensor.

More details at this link: https://create.arduino.cc/projecthub/Isaac100/getting-started-with-the-hc-sr04-
ultrasonic-sensor-036380

31.4. Using HC-SR04 with different GPIO pins

According to Figure 83, HC_ST_T and HC_SR_E connect to their default GPIO pins by means of JP39 and
JP40.

To disconnect HC_ST_T and HC_SR_E from their default GPIO pins, you must OPEN JP39 and JP40 (cut them
in the middle).

Solder a 2 pins header on J17.

By means of two jumper wires, connect J17 to other GPIO pins according to your needs.

Please check the default signal routing of the IaT PrRoTo SHIELD PLuUs to avoid conflict with other
default connections.
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32. STEPPER MOTOR

The 10T PROTO SHIELD PLUS is ready to work with DRV8825 form factor stepper driver modules.
These modules are used to drive 2 phases 4 wires (A, /A, B, /B) stepper motors.
The wiring diagram slightly changes according to the driver you are using (see further in this manual),
anyway there are some common minimum wiring requirements whose apply to all drivers:

e  Motor power supply

e Logic power supply

e Sleep and (and Reset) wiring

e Step signal wiring

e Direction signal wiring

According to Figure 86 and §32.8, the IoT PrRoTO SHIELD PLUS is ready to work with a DRV8825
without any additional connection (or disconnection).

Consider that Vmot is disconnected by default. You have to provide the right motor power supply voltage
by means of J12 or according to signal routing shown in Figure 87.

Please read carefully this entire chapter (§32) before using a stepper motor: you must consider all the

aspects and all the options provided by the IoT ProTo SHIELD PLUS, to correctly drive a stepper
motor.
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Figure 86 — Schematic of the 10T ProTo SHIELD PLus Motor Stepper Section
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Figure 87 — Schematic of the Vmot routing section of the IoT PrRoTo SHIELD PLuUsS

BRD1 (MT3608 step-up-Module) is a predisposition for possible future features, do not consider it now.
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Figure 88 — BRD2 socket of the IoT ProTo SHIELD PLuUS

0131201010

t t [GNDmot]
Figure 89 —J15 screw connector of the IoT ProTo SHIELD PLUS

32.1. Default connections

ESP32 ARDUINO ESP8266
MOT_DIR GPI025 D4 NC
MOT_STP GPI026 D3 GPI016 (DO)

NC = Not Connected
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Please note that there are no default connections for the MOT_DIR signal when working with ESP8266. If
you need to use a stepper motor with ESP8266 boards, you need to route MOT_DIR signal with a jumper
wire.

32.2. Suggested ESP8266 connections

The sample sketch is made to work with this connection:
ESP8622 GPI0O14 (D5) connected to header J3 ESP32 GP1025 (MOT_DIR).
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Figure 90 — Suggested connections to work with a stepper motor and ESP8266

32.3. Sample Sketches
Location: ToTPSP_Sample Sketches\IoTPSP_ STEPPER MOTOR

According to step per revolution of your motor, these sketches make rotating the motor clockwise and
counterclockwise in a loop.

32.4. 1oTPSP_STEPPER_MOTOR_NANO

The ToTPSP_STEPPER MOTOR_NANO is based on the StepperDriver library.
Be sure to install it before using the sketch.
Information about the Arduino StepperDriver can be found at this link:

https://www.arduino.cc/reference/en/libraries/stepperdriver/
@ 10TPSP_S5D1306_DISPLAY_128x64_NANO | Arduino 1.8.13

Help

File Edit Sketc

- Auto Format Ctrl+T
Archive Sketch
10TPSP_S5D1 Fix Encoding & Reload
|| Manage Libraries... [, Ctrl+ Shift+|

serial Monitor Ctrl+5hirt+

e ——
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HighPowerStepperDriver ~

by Pololu

High-Power Stepper Motor Driver library for Arduino This is = library for the Arduino IDE that helps interface with Pololu
High-Power Stepper Motor Drivers.

More info

StepperDriver

by Laurentiu Badea Version 1.3.1 INSTALLED

A4988, DRV8825 and generic two-pin stepper motor driver library. Control steppers via a driver board providing STEP+DIR like
the onas from Pololu. Microstepping is supported. Acceleration is supported. Supportad drivers are A4588, DRVE824, DRVBB2S,
DRV8834, DRVE880.

More infa

Select version Ins(alk

Close

32.5. loTPSP_STEPPER_MOTOR_ESP32

The ToTPSP_STEPPER MOTOR ESP32 uses the ESP-FlexyStepper library.
Be sure to install it before using the sketch.

More details at the following link: https://www.arduino.cc/reference/en/libraries/esp-flexystepper/
@ 10TPSP_S5D1306_DISPLAY_128x64_NANO | Arduino 1.8.13

File Edit Sketc

Help

Auto Format Ctrl+T
Archive Sketch
I0TPSP_S5D1 Fix Encoding & Reload
|| Manage Libraries.. |, Ctrl+Shift-|
| Serial Monitor Ctrl+Shift+
@ Library Manager X
Type Al ~ | Topic |All ~ | |ESP-flexy

ESP-FlexyStepper

by Paul Kerspe Version 1.4.3 INSTALLED

This library is used to control one or more stepper motors from an ESP22 device This library is used to control one or more
stepper motors from an ESP32 device. It is based on the FlexyStapper library by 5.Reifels but provides some additional
functionality

More info

Hersion 14,77

Close

32.6. 10TPSP_STEPPER_MOTOR_ESP8266

The ToTPSP_STEPPER MOTOR ESP8266 is based on the “Connecting all control pins from DRV8825
to NodeMCU” from the link below
https://hackaday.io/project/160569-nodemcu-and-drv8825
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32.7. Choosing the Stepper Driver Module

As mentioned above in this manual, there are different motor drivers, they are slightly different and each
one has its pros and cons.

Regardless of the motor driver model, the first thing to do when working with these drivers, is to set
current per phase according to the motor you are using.

A detailed explanation is shown at this link: https://www.youtube.com/watch?v=89BHS9hfSUk

32.8. DRV8825 module

This module is based on the DRV8825 Stepper Motor Controller IC.

It is recommended to read the datasheet (https://www.ti.com/lit/ds/symlink/drv8825.pdf) before using
this module.

A more detailed explanation of this module (and in general DRV8825 based modules) can be found here:
https://www.pololu.com/product/2133

e DRV8825 module PROS
o Reasonably cheap
o Of widespread use
o Easy to find on the market
o The 1T ProTo SHIELD PLUS is ready to work with this module without changing
any JP configuration (see Figure 86 and Figure 91)
e DRV8825 module CONS
o It needs 8.2-45V motor power supply, which means that you will need an external power
supply to let the motor work

logic power supply 4 / o

(2.5-5.25V) DRV8824/ s S
+
ABLE [P vmon—l 100 pF

i il

, W) (I

VDD

microcontroller

GND

. GND—|

Figure 91 — Minimal wiring diagram drive a stepper motor with a DRV8825 module
(full-step mode)

To work with a DRV8825 module on the 16T ProTo SHIELD PLUS:
e According to Figure 95 and Figure 86, JP27 and JP33 must be CLOSED (default configuration), in

order to connect RESET and SLEEP pins of the DRV8834 module to Vbrd of the 10T ProTo
SHIELD PLUS

e plug it into BRD2 socket according to the pinout (see Figure 92)
e connect the motor A, /A, B, /B according to motor wiring and Figure 89
e connect motor power supply according to motor specs and Figure 89
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Figure 92 — A DRV8825 module plugged into BRD2 socket

32.9. TMC2xxx module

This module is based on the TMC21xx to TMC26xx Stepper Motor Controller IC.
It is recommended to read the explanation and datasheet (https://www.trinamic.com) before using this
module.

o  TMC2xxx module PROS

o Noiseless current control

o Becoming of widespread use (at the moment while writing this manual)

o Easy to find on the market

o A minimal modification of the I0T ProTo SHIELD PLuUs configuration is required to
work with this module (see below)
It works with 3V to 5V logic power supply

o It works with 5V to 36V motor power supply (which means that with current per phase

lower than 0.5A you can use the 5V provided by the USB of your PC to let the motor work)

o TMC2xxx module CONS

o Alittle more expansive compared to a DRV8825

O

Considering the above-mentioned PROS and CONS, the modules based on TMC chips are the more
versatile choice to experiment with stepper motor driver.

-

‘ {5-36V)

TMC2xxx [—_L—I"'
To microcontroller ——
ortoGND —ET X &)° 100 pF
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Figure 93 — Minimal wiring diagram drive a stepper motor with a TMC2xxx module
(full-step mode)
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To work with an TMC2xxx module on the 10T ProTo SHIELD PLUS:
e according to Figure 95 and Figure 86, JP29 must be CLOSED in order to connect VIO pin of the
TMC2xxx module to Vbrd
o plug the TMC2xxx module into BRD2 socket according to the pinout (see Figure 94)
e connect the motor A, /A, B, /B according to motor wiring and Figure 89
e according to the motor specs, Figure 87 and Figure 89, provide the required motor power supply
o if you want to use 5V coming from the USB of your PC (or laptop) you need to CLOSE JP31
(with a drop of tin)
e this module requires EN pin to be LOW to enable the motion (connect J13 Pin#5 to GND)

Figure 94 — A TMC2xxx module plugged into BRD2 socket

32.10. DRV8834 module

This module is based on the DRV8834 Stepper Motor Controller IC.

It is recommended to read the datasheet (https://www.ti.com/lit/ds/symlink/drv8834.pdf) before using
this module.

A more detailed explanation of this module (and in general DRV8834 based modules) can be found here:
https://www.pololu.com/product/2134

e DRV8834 module PROS
o Works with a motor power supply range between 2.5 and 10.8V (which means that with
current per phase lower than 0.5A you can use the 5V provided by the USB of your PC to let
the motor work)
o A minimal modification of the IoT ProTo SHIELD PLus configuration is required to
work with this module (see below)
e DRV8834 module CONS
o Quite expensive if compared with other modules
o More difficult to find on the market
o Not suitable to drive motors whose require a voltage greater than 10.2V (anyway a
NEMA17 o similar works fine)
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Figure 95 — Minimal wiring diagram drive a stepper motor with a DRV8834 module
(full-step mode)

To work with a DRV8834 module on the 16T ProTo SHIELD PLUS:

e according to Figure 95 and Figure 86 JP27 must be CLOSED (default configuration), in order to
connect SLEEP pin of the DRV8834 module to Vbrd of the 1IoT ProTo SHIELD PLUS

e according to Figure 95 and Figure 86 JP33 must be OPEN, in order to disconnect VREF pin of the
DRV8834 module from Vbrd of the IoT ProTo SHIELD PLUS

e plug the DRV8834 module into BRD2 socket according to the pinout (see Figure 96)

e connect the motor A, /A, B, /B according to motor wiring and Figure 89

e according to the motor specs, Figure 87 and Figure 89, provide the required motor power supply

o if youwant to use 5V coming from the USB of your PC you need to CLOSE JP31 (with a drop
of tin)

QG (S @W@ ()

Flgure 96 - A DRV8834 module plugged into BRDZ socket

32.11. A4988 module

This module is based on the A4988 Stepper Motor Controller IC.

It is recommended to read the datasheet (https://www.pololu.com/file/0J450/A4988.pdf) before using this
module.

A more detailed explanation of this module (and in general A4988 based modules) can be found here:
https://www.pololu.com/product/1182

e A4988 module PROS
o Reasonably cheap
o Of widespread use
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o Easy to find on the market
o A minimal modification of the 10T ProTo SHIELD PLus configuration is required to
work with this module (see below)
A4988 module CONS
o It needs 8-35V motor power supply, which means that you will need an external power
supply to let the motor work

(8-35V)

+
‘J 100 pF

T

’ motor power supply

VDD

microcontroller

|— GND

l— logic power supply
(3-5.5V)

Figure 97 — Minimal wiring diagram drive a stepper motor with a A4988 module
(full-step mode)

To work with an A4988 module on the 10T PrRoTo SHIELD PLUS:

according to Figure 95 and Figure 86, JP27 must be OPEN in order to disconnect RESET and SLEEP
pins of the A4988 module from Vbrd of the IoT ProTo SHIELD PLUS

according to Figure 95 and Figure 86, JP33 must be CLOSED in order to connect RESET and SLEEP
pin of the A4988 module

according to Figure 95 and Figure 86, JP29 must be CLOSED in order to connect VDD pin of the
A4988 module to Vbrd

Plug the A4988 module into BRD2 socket according to the pinout (see Figure 98)

connect the motor A, /A, B, /B according to motor wiring and Figure 89

according to the motor specs, Figure 87 and Figure 89, provide the required motor power supply

Figure 98 — An A4988 module plugged into BRD2 socket
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32.12. Choosing and connecting the motor

Starting from your application you will choose a motor that better fits your needs.
According to the motor specifications, you can choose the stepper driver module that better fits your
application.

Following are just two examples of different stepper motors for your reference:
e NEMA17 motor of widespread use (see Figure 99)
e micro motor (see Figure 100).

Figure 99 — NEMA 17 stepper motor of widespread use
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Figure 100 — Micro stepper motor

32.13. Using STEPPER MOTOR with different GPIO pins or use additional
features

According to Figure 86, MOT_DIR and MOT_STP connect to their default GPIO pins by means of JP37 and
JP38.

To disconnect MOT_DIR and MOT_STP from their default GPIO pins, you must OPEN JP37 and JP38 (cut
them in the middle).

By means of two jumper wires, connect J13 pin #6 and pin #7 to other GPIO pins according to your needs.
Looking at Figure 91, Figure 95 and Figure 97 you can see that some pins (such as the ones used to set
microsteps) are not connected by default, you can access to the functions provided by those pins by means
of J13 referring to the schematic sown in Figure 86.

Please check the default signal routing of the 10T ProTo SHIELD PLus to avoid conflict with other
default connections.
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33. LEVEL SHIFTER

Since ESP NANO33 boards works with 3V3 operating voltage (see §4), you may need to convert 5V to 3V3
or vice versa.

You can do this level shifting using the 4 onboard level shifter provided on the I6T PraTa SHIELD
PLUS.

The onboard level shifter is a copy of the level shifter module of widespread use.

The level shifter provides HV (HighVoltage) and LV (LowVoltage) connections (see Figure 102).

The level shifter converts an HV voltage signal into LVin voltage signal and, vice versa, it converts a LV
voltage signal into an HVin voltage signal.

By default, HVin connects to 5V (by means of JP41) and LVin connects to 3V3 (by means of JP42).

00000000

oo

Figure 101 — The Level Shifter section of the IoT PrRoTO SHIELD PLUS
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Figure 102 — Schematic of the Level Shifter section of the 1IoT ProTO SHIELD PLUS

33.1. Using the onboard level shifter with different HVin and / or LVin

If you need to use the onboard level shifter with different HVin, you must disconnect JP41 pad #1 from pad
#2 (cut in the middle) and connect JP41 pad #2 to pad #3 (with a little drop of tin).
Now you must provide your desired HVin to J16 pin #3 header.

Figure 103 —JP41 and J16 pin#3 of the Level Shifter section of the 10T ProTo SHIELD PLUS
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If you need to use the onboard level shifter with different LVin you must disconnect JP42 pad #1 from pad
#2 (cut in the middle) and connect JP42 pad #2 to pad #3 (with a little drop of tin).
Now you must provide your desired LVin to J18 pin #3 header.

Figure 104 — JP42 and J18 pin#3 of the Level Shifter section of the IaT ProTao SHIELD PLUS

e ——
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Figure 105 — The ESPO1 section of the IoT ProTo SHIELD PLUS
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If you want to experiment with an ESPO1WiFi module (ancestor of the newer ESP8266 modules) you can

solder a 2x4 header to BRD6 pads and solder a 1x8 header to J42 (see Figure 105).

J42 lets you access ESP0O1 pins easier than with its 2x4 native footprint.

34. ESP0O1 WiFi module
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Figure 106 — Schematic of the ESPO1 section of the IoT ProTo SHIELD PLUS
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35. EXTERNAL POWER SUPPLY

DISCLAIMER

This section is recommended for advanced user, that’s why this part is not populated on the board.

Refer to the IoT PRoTo SHIELD PLUS schematics (see §36) and to the technical specifications of the
board you are using to correctly use an external power supply combined with an LM2596 module.
Choosing a wrong voltage regulator or configure a wrong routing of Vin power rail (see schematics on §36)
may damage the ESP or NANO board you are using.

The 10T ProTa SHIELD PLUS can accept typical LM2596 DC-DC step down modules of widespread
use (see Figure 107).

The LM2596 module must be plugged into the 10T ProTo SHIELD PLus according to Figure 109.

To plug the LM2596 module you need four 2 pins header (not included in the 10T PrRoTo SHIELD
PLus) to be soldered to Vin+, Vin-, Vout+ and Vout- pads of the IoT ProTo SHIELD PLUS.

The external power supply can be provided by means of JP2 screw terminals connector (see Figure 108 and
Figure 110).

If you do not have a 2 screw terminals connector, you can use the two pads of the board and solder two
wires directly to them.

The 2 pads screw terminals connector is not provided with the 10T ProTo SHIELD PLuUs and it must
be purchased and soldered separately.

The external power supply connects to IN+ (Vin+ on the silkscreen) of the LM2596 module by means of
JP57, which must be CLOSED (with a little drop of tin).

If you want to add a reverse polarity protection you can add D4 (i.e., 1N5819, see Figure 110) but in this
case JP57 must be OPEN.

The OUT+ (Vout+ on the silkscreen) regulated voltage of the LM2596 module connects to Vin of the 10T
PROTO SHIELD PLUS.

10000000

5100000

e ——
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Figure 108 —The External power supply section of the 1oT ProTao SHIELD PLus
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Figure 110 — Schematic of the External power supply section of the 1IoT PrRoTO SHIELD PLuUS

. 1
[IoTPSP_User_Manual_EN_r1.0.docx 1 00/1 06



1oT Rev.1.07
PROTO SHIELD PLUS

USER MANUAL

35.1. Battery Shield

Alternatively, to the LM2596 module, you can use a typical battery shield module of widespread use (see
Figure 111).

The battery shield module is used to boost the 3.7Vdc of a one element Lipo battery, up to 5V in order to
supply it to the 5V pin of the ESP32 or Vin pin of the NANO boards (see Figure 114).

You connect the Lipo battery to the battery shield module by means of its JST connector.

To plug the battery shield module, you need two 8 pins header (not included in the 10T PrRoTa SHIELD
PLus) and solder them to the pads showed in Figure 112.

Then you can plug the battery shield module according to Figure 113.
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Figure 113 — Typical battery shield of wides;;fead plugged into BRD5 socket of the IoT ProTo SHIELD PLus
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Figure 114 — Schematic of the battery shield section of the IoT ProTo SHIELD PLUS
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36. The loT Proto Shield Plus schematic design
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