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 I2C Real Time Clock/Calendar 

 
General Description  
The RTC8563S is a CMOS real time clock/calendar, 
which provides seconds, minutes, hours, day, date, 
month, and year information. The number of days in 
each month and leap years are automatically 
adjusted. The clock can operate in two modes: one 
is the 12-hour mode with an AM/PM indicator，the 
other is the 24-hour mode. The clock/calendar is full 
binary-coded decimal (BCD). In addition, the 
RTC8563S contains a programmable clock output, a 
timer, an alarm, a voltage-low detector. All address 
and data are transferred serially via I2C bus and The 
RTC8563S operates as a slave device on the serial 
bus. The built-in word address register is 
incremented automatically after each written or read 
data byte. The RTC8563S is designed to operate on 
very low power consumption. 
 
Order Information  

RTC8563S   □ □   □ 

F: Pb-Free  
                        MS: MSOP-8 
                 SO: SOP-8  
 

 
Applications  

■ Security Access Controller, Door Controller 
■ Time Recorder 
■ Mobile Telephones 
■ Public Phone Bill Meter, Smart Card Payphone 
■ MP3/MP4 Player 
■ IC Water-Flow Meter, IC Gas Meter   
Features  
■ Provides Year, Month, Day, Weekday, Hours, 

Minutes and Seconds Information 
■ Century Flag 
■ Wide Operating Voltage: 1.8V to 5.5V 
■ Low Power Consumption: 0.25μA at VDD = 3.0 V 
■  I2C-bus Interface 
■ Programmable Clock Output (32.768 kHz, 1024 

Hz, 32 Hz and 1 Hz) 
■ Alarm and Timer Functions 
■ Built-in Power Voltage Detecting Circuit 
■  I2C -bus Slave Address: Read A3H and Write A2H 
■ Open-Drain Interrupt Pin 

RoHS compliant and 100% lead(Pb)-free 
 
 
Marking Information  
Please see website.

Typical Application Circuit 
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Functional Pin Description 

 
 P i n  C o n f i g u r a t i o n s  

MSOP-8 / SOP-8 

Application Ciucuit  

      
 Absolute Maximum Ratings  
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Electrical Characteristics 
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Application Information 
 
Register Organization 
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Reset 
 
The RTC8563S includes an internal reset circuit which is active whenever the oscillator is stopped. In 
the reset state the I2C-bus logic is initialized and all registers, including the address pointer, are 
cleared with the exception of bits FE, VL, TD1, TD0, TESTC and AE which are set to logic 1. 
 
Voltage-Low Detector and Clock Surveillance 
 
The RTC8563S has an on-chip voltage-low detector. When VDD drops below VLOW, bit VL in the 
seconds register is set to indicate that the integrity of the clock/calendar information is no longer 
guaranteed. The VL flag can only be cleared by software. When VDD decreased slowly up to VLOW, 
bit VL will be set. This will indicate that the time may be corrupted. 
      

 
I2C-Bus Description 
I2C-Bus Interface 
 
The RTC8563S supports I2C-bus transmission protocol. The I2C-bus is for bidirectional, two-line 
communication between different ICs or modules. The two lines are a serial data line (SDA) and a 
serial clock line (SCL). Both lines must be connected to a positive supply via a pull-up resistor. A 
device that sends data onto the bus is defined as a transmitter and a device receiving data as a 
receiver. The device that controls the message is called a master. The devices that are controlled 
by the master are referred to as slaves. The master device generates the serial clock (SCL), 
controls the bus access, and generates the START and STOP conditions. The RTC8563S operates 
as a slave on the I2C-bus. A typical bus configuration using this 2-wire protocol is show in Figure 7. 
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Device Addressing 
Before any data is transmitted on the I2C-bus, the device which should respond is addressed first. The addressing 
is always carried out with the first byte transmitted after the start procedure. The RTC8563S acts as a slave receiver 
or slave transmitter. Therefore the clock signal SCL is only an input signal, but the data signal SDA is a 
bidirectional line. The RTC8563S slave address is shown in Table 7. 

 
Table 7. Slave address 

 
 
The address byte contains the 7-bit RTC8563S address, which is 1010001, followed by the direction bit (R/W). The 
R/W bit is a 1 for a read, and a 0 for a write. After receiving and decoding the address byte the device inputs an 
acknowledge on the SDA line. The RTC8563S then begins to transmit data starting with the register address 
pointed to by the register pointer. If the register pointer is not written to before the initiation of a read mode the first 
address that is read is the last one stored in the register pointer. 
 
Read/Write Cycles 
 
The I2C-bus configuration for the different RTC8563S read and write cycles is shown in Figure 11, Figure 12 and 
Figure 13. The word address is a 4-bit value that defines which register is to be accessed next. The upper four bits 
of the word address are not use. 
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Packaging Information 
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