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DS3231 RTC reyia RERr g5 AH
+

AT24C32 EEPROM

I2C Message

7 bit Address Acknowledge Acknowledge Acknowledge

Start 0110101 1 0 01100101

0 01100101 0 Stop

Read/Write Data pack 1

Data pack 2

https://docs.arduino.cc/learn/communication/wire

DS3231

The DS3231 is a low-cost, extremely accurate 12C real-time clock (RTC) with an integrated
temperature compensated crystal oscillator (TCXO) and crystal.

The device incorporates a battery input, and maintains accurate timekeeping when main power
to the device is interrupted. The integration of the crystal resonator enhances the long-term
accuracy of the device as well as reduces the piece-part count in a manufacturing line.

The RTC maintains seconds, minutes, hours, day, date, month, and year information. The date at
the end of the month is automatically adjusted for months with fewer than 31 days, including
corrections for leap year.

The clock operates in either the 24-hour or 12-hour format with an AM/PM indicator. Two
programmable time-of-day alarms and a programmable square-wave output are provided.
Address and data are transferred serially through an 12C bidirectional bus.
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https://randomnerdtutorials.com/esp32-i2c-scanner-arduino/

12C master (#include <Wire.h>)

bool begin(int sdaPin, int sclPin, uint32_t frequency);

void beginTransmission(uintl6_t address);

size_t write(uint8_t);

size_t write(const uint8_t *, size_t);

uint8_t requestFrom(uintl6_t address, uint8_t size, bool sendStop);
uint8_t endTransmission(bool sendStop=true);

https://docs.espressif.com/projects/arduino-esp32/en/latest/api i2c,htmIJ
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AW POWER AN GPIO AW Apc A sPI AN 2c
/7 GND /W TOUCH DAC Ml UART -\~ PWM
BIT7 BITO
ADDRESS MSB BIT 6 ‘ BITS BIT4 BIT3 | BIT2 | BIT1 ’ LSB FUNCTION RANGE
00h 0 10 Seconds Seconds Seconds 00-59
01h Q 10 Minutes Minutes Minutes 00-59
— | AM/PM 1-12 + AMIPM
0zh 0 12/24 0 10 Hour Hour Hours 0025
03h 0 0 0 0 0 Day Day =
04h 0 0 10 Date Date Date 01-31
Month/
05h Century 0 0 J 10 Month Month Century 01-12 + Century
06h 10 Year Year Year 00-99
07h A1M1 10 Seconds Seconds Alarm 1 Seconds 00-59
08h A1TM2 10 Minutes Minutes Alarm 1 Minutes 00-59
osh | atmz | 1228 oPM ] g Hour Aarm 1 Hours | =12 AMIPM
20 Hour 00-23
0Ah | Atm4 | DYDT 10 Dat Day Al 1. Day =T
© Date Alarm 1 Date 1-31
0Bh A2m2 10 Minutes Minutes Alarm 2 Minutes 00-59
och | Aoms | 1228 [PV 6 o Hour plarm 2 Hours. | 112+ AWIPM
20 Hour 00-23
— Day Alarm 2 Day 1-7
0Dh AZM4 | DY/DT 10 Date Date Alrm 2 Date )
0Eh EOSC | BBSQW [ CONV RS2 RS1 INTCN | AZIE | A1IE Control —
OFh OSF 0 0 0 EN32kHz | BSY AZF A1F Control/Status —
10h SIGN DATA DATA DATA DATA DATA | DATA | DATA Aging Offset —
11h SIGN DATA DATA DATA DATA DATA | DATA | DATA MSB of Temp =
12h DATA DATA 0 0 0 0 0 0 LSB of Temp —




Homework

* Read date, time, and temperature from DS3231 and print clock
information repeatedly in the Serial Monitor.

* In the setup function, read the current time, set alarm1 to be 10
seconds into the future, and fire when second matches. The alarm
will trigger SWQ to flash LED @ 1Hz interval (yes, please connect a
LED between GND & SQW).

* Modify your loop body to read the status register to check if alarm
has fired or not. If it is fired, clear it after 3 seconds.
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ST7789V3
240x280 1.69" TFT Display

3. ADDRESSING & MEMORY MAP CONTROL

ADDRESSING CONTINUOUS WRITING
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EN VSPIMOSI 23] SDA

36 GPI 12CSCL 22| RES

39 GPI UARTOTX 1

34 GPI UARTORX 3]

B35 GPI 12CSDA 21

32 VSPIMISO 19

33 VSPICLK 18 SCL

25 DAC1 VSPICSO 5| CS

26 DAC2 UART2TX 17| BLK

7 UART2 RX 16| DC

14  HSPICLK 4

12 HSPIMISO 2|

13 HSPIMOSI  HSPICS 15|

GND GND| VCC
Vin 3V3| GND

Command write mode

The write mode of the interface means the micro controller writes commands and data to the LCD driver. In
4-lines serial interface, data packet contains just transmission byte and control bit D/CX is transferred by the
D/CX pin. If D/CX is “low”, the transmission byte is interpreted as a command byte. If D/CX is “high”, the
transmission byte is stored in the display data RAM (memory write command), or command register as
parameter.

Any instruction can be sent in any order to the driver. The MSB is transmitted first. The serial interface is
initialized when CSX is high. In this state, SCL clock pulse or SDA data have no effect. A falling edge on CSX
enables the serial interface and indicates the start of data transmission.

4-line serial data
stream format.  Transmissicn byte (TB) may be command or data
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Figure 12 Serial interface data stream format

ST7789V3

7.4.3 Serial Interface Characteristics (4-line serial):
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Figure 5 4-line serial Interface Timing Characteristics
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Figure 14 4-line serial interface write protocol (write to register with control bit in transmission)




8.6 Data Transfer Mode

The module has three kinds color modes for transferring data to the display RAM.
These are 12-bit color per pixel, 16-bit color per pixel and 18-bit color per pixel. The
data format is described for each interface. Data can be downloaded to the frame
memory by 2 methods.
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8.7.15 Write data for 16-bit/pixel (RGB-5-6-5-bit input), 65K-Colors, 3Ah="05h"

RESX L

CsX \
“pr

DICX

D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO|D7 D6 D5 D4 D3 D2 D1 DO|

EEEOREEE

Pixeln+1 |

SCL

1 16 bits
1

‘ Look-up table for 65k color data mapping (16 bits to 18 bits)

‘1 8 bits |
i i

Frame memory
R1|G1|B1

R2 | G2 B2 |R3|G3 B3

Start Stop
Start frame Frame 1 Frame 2 Frame3 | _______ e
Memory write | Image data Image data Image data e
Start
Start frame Frame 1 F T ——_— Start frame Frame 2 e
Memory write | Image data Y Memory write | Image data Y T\\
I
I
U
Stop

———{ Any command

Note 1: These apply to all data transfer Color modes on both serial and parallel interfaces.
Note 2: The frame memory can contain both odd and even number of pixels for both methods. Only complete pixel data will be stored in

the frame memory.
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2Ch  RAMWR ZCIERSEA ¢ HBAISE A BRAGHF MCU B RIVIGZEFTRHE A #4054 1% - BIEIAE SPIPERHE B R TEIEt bdti A
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5% Hex
28h
10h

21h /20h
13h

12h /30h
35h / 34h

37h

DISPOFF AR i B FERLE A A2 i

SLPIN i AREARMEE © BAPAPHHRIZ 254 DC/DC booster [ -
HHYEERE)

INVON / INVOFF - BR/BAPARERIZAR © #EtIER R EHETER (Inversion) it -

NORON FRHEITABERL : BARISES (Partial) SUHIE (1dle) BPRMBIA - B{EESHRIEFET

PTLON/PTLAR  [EEH I B I E (SRS ER PTLAR EHIVRFERTT (Rows) 53

O /452 FETEERS TE B (FEELES) B9 (STE (44h) FIASEERHRTE

TEON / TEOFF

AR/ RFRA Tearing Effect 3H5% :

Scanline 1y TE ZH5%) °

VSCRSADD

FUETE T RAM FEAAHAL © BEE Frame Memory SHETG B R AE ST FETEEN AL TAVIEAS (RIS -

{ * JLIF Frame Memory #EEIRAGEORNE R EHEERR) -

(o5 H#E ABYRIIFREIREE (ILEF Frame Memory &
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00h
04h, 09h,
0Ah, 0Bh,
0Ch
2Eh / 3Eh

38h / 39h

Boh % DFh

EOh / E1lh

C7h

NOP

RDDID / RDDST / RDDPM
/ RDDMADCTL /
RDDCOLMOD
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Command Table 2
(Extended)
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-
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+14.97V %) %o
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Homework — use you ST7789 display module to:

Write a function dot(int x, int y, uint16_t color) to draw a pixel.

Write a function fill(int x1, int y1, int x2, int y2, uint16_t color) to draw a solid block.

Write a function line(int x1, int y1, int x2, int y2, uint16_t color) to draw a line

Write a function circle(int x, int y, uint16_t color) to draw a circle.

Write a function inverse(bool onoff) to display normal or inverse display.

Write functions flipHorizontally(onoff) and flipVertically(onoff) to flip the display horizontally and
vertically (using hardware commands, not rearrange pixels in your code!).

* // Write a function text(int x, int y, string text, uint16_t color); to draw a string




