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Table 1. Basic Functions of PT7C4363B 

Item Function PT7C4363B 

1 Oscillator 

Source: Crystal: 32.768kHz Õ 

Oscillator enable/disable - 

Oscillator fail detect Õ 

2 Time 

Time display 
12-hour  - 

24-hour  Õ 

Century bit Õ 

Time count chain enable/disable Õ 

3 Interrupt 
Alarm interrupt Õ 

Timer interrupt output Õ 

4 Programmable square wave output (Hz) 1, 32, 1.024k, 32.768k 

5 
Communicati

on 

2-wire I2C bus Õ 

3-wire bus - 

Burst mode - 

6 Control 

Write protection - 

External clock test mode Õ 

Power-on reset override Õ 

 

 

 
Notes:        
1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.  
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporatedôs definitions of Halogen- and Antimony-free, "Green" and Lead-free.  
3. Halogen- and Antimony-free "Greenò products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and <1000ppm 
antimony compounds. 

https://www.diodes.com/about/contact-us/
https://www.diodes.com/quality/product-definitions/
https://www.diodes.com/quality/lead-free/
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Function Block  
 

Timer / Alarm Interrupt Control

Square Wave Output Control

Comparator
Alarm Register

(Min, Hour, Day, Date)

Shift Register

Address

Decoder

Address

Register

INT

SCL

SDA

OSC

X1

X2

CD

CG

32.768

kHz

Control Register

Counter Chain

I /O

Interface 

(I2C)

SQW

Time Counter
(Sec,Min,Hour,Day,Date,Month,Year)

Timer

 
Note: PT7C4363B need to add a 10pF ~ 30pF capacitor between X1 and GND to get the accurate 32k frequency. 
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Pin Configuration  

 

 
 

Pin Description  
 

Pin# Pin Type Description 

1 X1 I Oscillator Circuit Input.  Together with X2, 32.768kHz crystal is connected between them.  

2 X2 O 
Oscillator Circuit Output.  Together with X1, 32.768kHz crystal is connected between 

them.  

3 
 

INT 
O Interrupt Output. Open drain, active low. 

4 GND P Ground. 

5 SDA I/O 
Serial Data Input/Output.  SDA is the input/output pin for the 2-wire serial interface. The 

SDA pin is open-drain output and requires an external pull-up resistor.  

6 SCL I Serial Clock Input. SCL is used to synchronize data movement on the I2C serial interface. 

7 SQW O 
Clock Output. Open drain. Four frequencies selectable: 32.768k, 1.024k, 32, 1Hz when 

SQWE bit is set to 1. 

8 VCC P Power.  

X2

INT

GND

VCC

SQW

SCL 6

7

81

2

3

X1

4 5SDA

DIP-8

SOIC-8

TSSOP-8
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Maximum Ratings  
 

Storage Temperature ............................................................................... -65oC to +150oC 

Ambient Temperature with Power Applied ......................................... -40oC  to +85oC  

Supply Voltage to Ground Potential (VCC to GND)  ............................-0.3V   to +6.5V 

DC Input (All Other Inputs except VCC & GND) ......................... -0.3V to (Vcc+0.3V) 

DC Output Voltage (SDA, /INTA, /INTB pins) ...................................-0.3V  to +6.5V 

Power Dissipation ...................................................................320mW (Depend on package) 

ESD ......................................................................................................................... 2KV HBM 

 

Recommended Operating Conditions 

Symbol Description Min . Typ. Max. Unit  

VCC Power voltage 1.3 - 5.5 

V V IH Input high level 0.7 VCC - VCC+0.3 

V IL Input low level -0.3 - 0.3 VCC 

TA Operating temperature -40 - 85 ºC 

 

DC Electrical Characteristics 
Unless otherwise specified, GND =0V, VCC = 1.3 ~ 5.5 V, TA = -40 °C to +85 °C, fOSC = 32.768kHz. 

Symbol Description Pin Conditions Min . Typ. Max. Unit  

VCC 

Supply voltage VCC 

Interface inactive. TA = 25°C 1) 1.1 - 5.5 

V 

Interface active. fSCL = 400kHz , 

TA = 25°C 1) 
1.3 - 5.5 

Supply voltage for 

clock data integrity 
VCC - 1.1 - 5.5 

ICCA 
Active Supply 

current 
VCC Interface active 

fSCL = 

400kHz 
- - 35 

mA 
fSCL = 

100kHz 
- - 15 

ICCS Standby current VCC 

Interface inactive 

(fSCL = 0Hz), pin 

7 disabled 2) TA=-

40~85°C 

VCC = 5.0V - 450 700 

nA 
VCC = 3.0V - 400 650 

Interface inactive 

(fSCL = 0Hz), pin 

7 enabled at 

32kHz 2) TA=-

40~85°C 

VCC = 5.0V - 650 900 

nA 
VCC = 3.0V - 600 850 

V IL1 
Low-level input 

voltage 
SCL - 0 - 0.3VCC 

V 

V IH1 
High-level input 

voltage 
SCL - 0.7VCC - VCC 

IOL 
Low-level output 

voltage 

SDA VOL = 0.4V, VCC = 5V  -3 - - 

mA /INT, 

SQW 
VOL = 0.4V, VCC = 5V  -1 - - 

I IL Input leakage current SCL - -1 - 1 mA 

IOZ 
Output current when 

OFF 
- - -1 - 1 mA 

Note: 
1)  For reliable oscillator start-up at power-up: VCC(min)power-up = VCC(min) + 0.3 V. 

2)  Timer source clock = 1/60 Hz, voltage of SCL and SDA is VCC or GND. 

Note: 

Stresses greater than those listed under MAXIMUM 

RATINGS may cause permanent damage to the 

device. This is a stress rating only and functional 

operation of the device at these or any other 

conditions above those indicated in the operational 

sections of this specification is not implied. Exposure 

to absolute maximum rating conditions for extended 

periods may affect reliability. 
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AC Electrical Characteristics 

Symbol Description Value Unit  

VHM Rising and falling threshold voltage high 0.8 VCC V 

VHL Rising and falling threshold voltage low 0.2 VCC V 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Signal 

tf tr 

VHM 

 

VLM  
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Typical Operation Characteristics  

Unless otherwise specified, VCC = 3.3V, TA = 25 °C 
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Over the Operating Range 

Symbol Item Min.  Typ. Max. Unit  

fSCL SCL clock frequency - - 400 kHz 

tSU;STA START condition set-up time 0.6 - - ms 

tHD;STA START condition hold time 0.6 - - ms 

tSU;DAT Data set-up time (RTC read/write) 200 - - ns 

tHD;DAT1 Data hold time (RTC write) 35 - - ns 

tHD;DAT2 Data hold time (RTC read) 0 - - ms 

tSU;STO STOP condition setup time 0.6 - - ms 

tBUF Bus idle time between a START and STOP condition 1.3 - - ms 

tLOW When SCL = "L" 1.3 - - ms 

tHIGH When SCL = "H" 0.6 - - ms 

tr Rise time for SCL and SDA - - 0.3 ms 

tf Fall time for SCL and SDA - - 0.3 ms 

tSP*  Allowable spike time on bus - - 50 ns 

CB Capacitance load for each bus line  - - 400 pF 

* Note: Only reference for design. 

 

S Sr P

t
HD;STA t

SP

t
SU;DATt

HD;STA
t
HD;DAT

t
SU;STA

t
SU;STO

SCL

SDA

t
BUF

t
HD;STA

t
SU;STA

f
SCL

t
LOW

t
HIGH

Sr

S PStart condition

Restart condition

Stop condition
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Recommended Layout for Crystal  
 

 
 

Built -in Capacitors Specifications and Recommended External Capacitors  

Symbol Parameter Typ. Unit  

CG 
Build-in capacitors 

X1 to GND 5 pF 

CD X2 to GND 20 pF 

C1 
Recommended External capacitors 

X1 to GND 20 pF 

C2 X2 to GND 0 pF 

Note: The frequency of crystal can be optimized by external capacitor C1 and C2, for frequency=32.768Hz, C1 and C2 should meet the equation as below: 

Cpar + [(C1+CG)*(C2+CD)]/ [(C1+CG)+(C2+CD)] =CL 

Cpar is all parasitical capacitor between X1 and X2. 

CL is crystalôs load capacitance. 

 

Crystal Specifications 

Symbol Parameter Min . Typ. Max. Unit  

fO Nominal Frequency - 32.768 - kHz 

ESR Series Resistance - - 100 kW 

CL Load Capacitance - 12.5 - pF 

 

 

 

Note: The crystal, traces and crystal input pins 

should be isolated from RF generating signals. 
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Function Description  
 

Overview of Functions  

1. Clock Function 

 

2. Alarm Function 

 

3. Programmable Square Wave Output  

 

4. Interface with CPU 

 

5. Oscillator Fail Detect 

 

6. Oscillator Enable/Disable 

 

7. Timer Function 

 

8. Reset Function  
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Registers  
 

1. Allocation of Registers 

 

Addr. 

(hex) *1 

Function (time range 

BCD format) 

Register Definition 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

00 Control/status 1 TEST1*2 - STOP*3 - TESTC*4 - - - 

01 Control/status 2 - - - TI/TP*5 AF*6 TF*6 AIE*7 TIE*7 

02 Seconds (00-59) OSF*8 S40 S20 S10 S8 S4 S2 S1 

03 Minutes (00-59) ³ M40 M20 M10 M8 M4 M2 M1 

04 Hours (00-23) ³ ³ H20 H10 H8 H4 H2 H1 

05 Dates (01-31) ³ ³ D20 D10 D8 D4 D2 D1 

06 Days of the week (00-06) ³ ³ ³ ³ ³ W4 W2 W1 

07 Months (01-12) Century ³ ³ MO10 MO8 MO4 MO2 MO1 

08 Years (00-99) Y80 Y40 Y20 Y10 Y8 Y4 Y2 Y1 

09 Alarm: Minutes (00-59) AE*9 M40 M20 M10 M8 M4 M2 M1 

0A Alarm: Hours (01-12) AE*9 ³ H20 H10 H8 H4 H2 H1 

0B Alarm: Dates (01-31) AE*9 ³ D20 D10 D8 D4 D2 D1 

0C Alarm: Weekday (00-06) AE*9 ³ ³ ³ ³ W4 W2 W1 

0D SQW control SQWE ³ ³ ³ ³ ³ RS1 RS0 

0E Timer control TE*10 ³ ³ ³ ³ ³ TD1*11 TD0*11 

0F Timer Timer count down value 

Caution points: 

*1.   PT7C4363B uses 8 bits for address. For excess 0FH address, PT7C4363B will not respond. 

*2.   EXT_CLK test mode select bit. 

*3.   When the bit is logic 1, time count chain stops but oscillator still runs. 

*4.   Power-on reset override enable bit. 

*5.   Timer interrupt output select bit.  

*6.   Alarm and timer interrupt flag bits. 

*7.   Alarm and timer interrupt enable bits. 

*8.   Oscillator fail indicates. Indicate clock integrity. 

*9.   Alarm enable bit. Alarm will be active when related time is matching if AE = 0. 

*10. Timer enable bit. 
*11. Timer source clock frequency select. 

*12.  All bits marked with "³" are not implemented. All bits marked with "-" are not used bits and should always be written with logic 0. If read them, they could 

be logic 0 or 1. 

 

2. Control and Status Register 

 

Addr. 

(hex) 
Description D7 D6 D5 D4 D3 D2 D1 D0 

00 
Control/status 1 TEST1 - STOP - TESTC - - - 

(default) 0 Undefined 0 Undefined 1 Undefined Undefined Undefined 

01 
Control/status 2 - - - TI/TP AF TF AIE TIE 

(default) Undefined Undefined Undefined 0 Undefined Undefined 0 0 

0D 
SQW control SQWE ³ ³ ³ ³ ³ RS1 RS0 

(default) 1 Undefined Undefined Undefined Undefined Undefined 0 0 

0E 
Timer control TE ³ ³ ³ ³ ³ TD1 TD0 

(default) 0 Undefined Undefined Undefined Undefined Undefined 1 1 

0F 
Timer Timer count down value 

(default) Undefined 
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a) Timer  

 

¶ TE: Timer Enable bit. 

TE Data Description 

Read / Write 
0 Timer disabled Default 

1 Timer enabled 

 
¶ TD1, TD0: timer source clock frequency select. These bits determine the source clock for the countdown timer.  

TD1, TD0 Data Timer source clock freq. (Hz) 

Read / Write 

00 4.096k  

01 64 

10 1 

11 1/60 When not in use, TD1 TD0 should be set to 11 for power saving. 

 

¶ Timer:  

Timer Data Description 

Read / Write 00~FF Count down value (n) Countdown Period = n / Source Clock Frequency 

 
For example: If TE = 1, TD1 TD0 = 10, Timer = 03 are written into PT7C4363B, timer counts down every 1 second from 03 to 01 

then 03 cycled.  

 

b) Timer Interrupt  

 

¶ TIE: Timer Interrupt Enable bit. 

TIE Data Description 

Read / Write 
0 Timer interrupt disabled Default 

1 Timer interrupt enabled 

 

¶ TF: Timer Flag 

TF Data Description 

Read  
0 Timer flag inactive 

1 Timer flag active. At the end of a timer countdown, TF is set to 1. 

Write 
0 Timer flag is cleared 

1 Timer flag remains unchanged 

 

¶ TI/TP: Timer Interrupt output select 

TI/TP Data Description 

 

Read / Write 

0 INT is active when TF is active (subject to the status of TIE)  

1 

INT pulses active according to source clock frequency and timer count down value (subject to 

the status of TIE). 

 

 

 

 

 

 

 

 

Note: TF and INT become active simultaneously. 

n = loaded countdown value. Timer stopped when n = 0. 

 

Source clock  

(Hz) 

INT negative pulse width (s) 

n = 1 n > 1 

4096 1/8192 1/4096 

64 1/128 1/64 

1 1/64 1/64 

1/60 1/64 1/64 
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c) Alarm Interrupt  

 
¶ AIE: Alarm Interrupt Enable bit. 

AIE Data Description 

Read / Write 
0 Alarm interrupt disabled Default 

1 Alarm interrupt enabled 

 
¶ AF: Alarm Flag 

AF Data Description 

Read  
0 Alarm flag inactive 

1 Alarm flag active 

Write 
0 Alarm flag is cleared 

1 Alarm flag remains unchanged 

 

Figure 1. Example 1 of Timer Interrupts  

Figure 2. Example 2 of Timer Interrupts  

Timer=02 Timer=01 Timer=03 Timer=02 Timer=01 Timer=03

INT

4.096kHz internal clock

Set TF=1

1Hz internal clock

INT

Timer=02 Timer=01 Timer=03 Timer=02

1/64

Set TF=1
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d) SQW Control  

 
¶ SQWE: SQW output clock enable bit. 

SQWE Data Description 

Read / Write 
0 the SQW output is inhibited and SQW output is set to high-impedance 

1 the SQW output is activated Default 

 

¶ RS1, RS0: SQW output frequency select.  

RS1, RS0 Data SQW output freq. (Hz) 

Read / Write 

00 32.768k Default 

01 1.024k 

10 32 

11 1 

 

e) Time Count 

 

¶ STOP 

STOP Data Description 

Read / Write 

0 RTC source clock runs. Default 

1 
All RTC divider chain flip-flops are asynchronously set to logic 0; the RTC clock is stopped 

(SQW at 32.768 kHz is still available) 

 

f) Test 

 

¶ TEST1 

TEST1 Data Description 

Read / Write 
0 Normal mode. Default 

1 EXT_CLK test mode. 

 

¶ TESTC 

TESTC Data Description 

Read / Write 
0 Power-on reset override facility is disabled; set to logic 0 for normal operation. 

1 Power-on reset override may be enabled Default 

 
3. Time Counter 

 

¶ 

¶ 

¶ 

Addr. 

(hex) 
Description D7 D6 D5 D4 D3 D2 D1 D0 

02 
Seconds OSF*1 S40 S20 S10 S8 S4 S2 S1 

(default) 1 Undefined Undefined Undefined Undefined Undefined Undefined Undefined 

03 
Minutes ³ M40 M20 M10 M8 M4 M2 M1 

(default) 0 Undefined Undefined Undefined Undefined Undefined Undefined Undefined 

04 
Hours ³ ³ H20 H10 H8 H4 H2 H1 

(default) 0 0 Undefined Undefined Undefined Undefined Undefined Undefined 

*1 Note: Indicate clock integrity. When the bit is 1, the clock integrity is no longer guaranteed and the time need be adjusted. 
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4. Days of the Week Counter 

 

 

Addr. 

(hex) 
Description D7 D6 D5 D4 D3 D2 D1 D0 

06 
Days of the week ³ ³ ³ ³ ³ W4 W2 W1 

(default) 0 0 0 0 0 Undefined Undefined Undefined 

 

5. Calendar Counter 

 

¶ 

¶ 

¶ 

 

Addr. 

(hex) 
Description D7 D6 D5 D4 D3 D2 D1 D0 

05 
Dates ³ ³ D20 D10 D8 D4 D2 D1 

(default) 0 0 Undefined Undefined Undefined Undefined Undefined Undefined 

07 
Months Century*1 ³ ³ M10 M8 M4 M2 M1 

(default) Undefined 0 0 Undefined Undefined Undefined Undefined Undefined 

08 
Years Y80 Y40 Y20 Y10 Y8 Y4 Y2 Y1 

(default) Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined 

*1: The century bit is toggled when the years register overflows from 99 to 00. 

 

6. Alarm Register 

PT7C4363B: Alarm Register 

Addr. Description D7 D6 D5 D4 D3 D2 D1 D0 

09 
Alarm: Minutes AE*1 M40 M20 M10 M8 M4 M2 M1 

(default) Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined 

0A 
Alarm: Hours AE*2 ³ H20 H10 H8 H4 H2 H1 

(default) Undefined 0 Undefined Undefined Undefined Undefined Undefined Undefined 

0B 
Alarm: Dates AE*3 ³ D20 D10 D8 D4 D2 D1 

(default) Undefined 0 Undefined Undefined Undefined Undefined Undefined Undefined 

0C 
Alarm: Weekday AE*4 ³ ³ ³ ³ W4 W2 W1 

(default) Undefined 0 0 0 0 Undefined Undefined Undefined 

*1 Note: Minute alarm enable bit. 

*2 Note: Hour alarm enable bit. 

*3 Note: Date alarm enable bit. 

*4 Note: Weekday alarm enable bit. 
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Alarm Function  

Related Register 

A

d

d

r

.

 

(

h

e

x

) 

Function 
Register definition 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

01 Control/status 2 - - - TI/TP AF TF AIE TIE 

02 Seconds OSF S40 S20 S10 S8 S4 S2 S1 

03 Minutes ³ M40 M20 M10 M8 M4 M2 M1 

04 Hours ³ ³ H20 H10 H8 H4 H2 H1 

05 Dates ³ ³ D20 D10 D8 D4 D2 D1 

06 Days of the week ³ ³ ³ ³ ³ W4 W2 W1 

09 Alarm: Minutes AE M40 M20 M10 M8 M4 M2 M1 

0A Alarm: Hours AE ³ H20 H10 H8 H4 H2 H1 

0B Alarm: Dates AE ³ D20 D10 D8 D4 D2 D1 

0C Alarm: Weekday AE ³ ³ ³ ³ W4 W2 W1 

 

 

EXT_CLK Test Mode and POR Override  
 

1. EXT_CLK Test Mode 
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2. Power-On Reset (POR) override 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Power up Override active 

Figure 3. POR Override Sequence 



 

 
 

 
PT7C4363B www.diodes.com   May 2024 

Document Number DS39946 Rev 4-4  17 © 2024 Copyright Diodes Incorporated. All Rights Reserved. 

PT7C4363B 

 
Communication  
 
1. I 2C Bus Interface 

 

a) Overview of I2C-BUS 

 

 

b) System Configuration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Master

MCU

Slave

RTC

Other Peripheral

Device

Vcc

SDA

SCL

Note: When there is only one master, the MCU is ready for driving SCL to "H" and R
P
 of SCL may not required.

R
P

R
P

Figure 4. System Configuration 
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c) Starting and Stopping I2C Bus Communications 

 

 

 

 

 

 

 

 

 

 

 

 

¶ 

¶ 

¶ 

 

d) Data Transfers and Acknowledge Responses during I2C-BUS Communication 

 

¶ Data Transfers 

 

 

 

 

 

 

 

 

 

 
*Note with caution that if the SDA data is changed while the SCL line is at high level, it will be treated as a START, RESTART, or STOP condition. 

 

¶ Data Acknowledge Response (ACK Signal) 

 

Figure 5. Starting and stopping on I2C bus 


