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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 Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-free.  
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and <1000ppm 
antimony compounds. 
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Function Table 
Item Function PT7C43390 

1 Oscillator Source Crystal
*
 External crystal 

2 Time Time display 
12-hour   

24-hour   

3 Interrupt 
Alarm interrupt pin output 2 

Timer interrupt output  

4 Programmable square wave output (Hz) 

1Hz,2Hz,4Hz 

8Hz,16Hz 

32kHz 

5 Communication  
2-wire I

2
C bus  

Burst mode  

6 Control 

IC test mode  

Power-on detector  

Power supply voltage detector  

7 Clock calibration  

80 Free register access  
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Pin Description 
 

Pin # 
Pin 

Name 
Type Description 

1 

 
 

INT1 O 

Output for Interrupt Signal 1. This pin outputs a signal of interrupt, or a clock pulse. By using the 

status register 2, users can select either of: alarm 1 interrupt, output of user-set frequency, per-

minute edge interrupt, minute-periodical interrupt 1, minute-periodical interrupt 2, or 32.768 kHz 

output. This pin has NCH open drain output. 

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

32.768kHz external input, X2 must be float. 

- NC1 - No connected. 

3 XIN I 
Oscillator Circuit Input. Together with X1, 32.768kHz crystal is connected between them. Or 

external clock input. 

- NC2 - No connected. 

4 VSS P Negative power supply pin. Connects to GND. 

5 
 

INT2 O 

Output for Interrupt Signal 2. This pin outputs a signal of interrupt, or a clock pulse. By using the 

status register 2, users can select either of: alarm2 interrupt, output of user-set frequency, or minute-

periodical interrupt 1. This pin has NCH open drain output. 

6 SCL I 
Serial clock input pin. This pin is to input a clock pulse for I

2
C-bus interface. The SDA pin 

inputs/outputs data by synchronizing with the clock pulse. 

7 SDA I/O 

Serial Data Input/Output. This is a data input / output pin of I
2
C-bus interface. This pin inputs / 

outputs data by synchronizing with a clock pulse from the SCL pin. This pin has CMOS input and 

NCH open drain output. Generally in use, pull up this pin to the VDD potential via a resistor, and 

connect it to any other device having open drain or open collector output with wired-OR connection. 

8 VDD P Positive power supply pin. Connect this VDD pin with a positive power supply. 
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Second

Oscillator
Divider, 

Timing generator
INT register 1

INT controller 1

Clock correction register

Status register 1

Status register 2

Free register

Low power supply 

voltage detector

Power-on 

detection circuit

Constant-voltage 

circuit

Comparator 1

Minute Hour
Day of

Week
Day Month Year

Comparator 2

Real-time data register

INT register 2
INT controller 2

INT register 2 Serial 

interface

SDA

SCL

INT1

VSS

VDD

XOUT

XIN

PT7C43390

INT2

 
 

 

 

 

 



 

 

 

 

 
PT7C43390 www.diodes.com   August 2020 

Document Number DS40502 Rev 2-2  5 ©  Diodes Incorporated 

PT7C43390 

Maximum Ratings 

  Storage Temperature .................................................................................... -55oC to +125oC 

  Junction Temperature .................................................................................. +125
o
C Max 

  Power Supply Voltage ........................................................................Vss-0.3V to Vss+6.5V 

  DC Input Voltage (SCL, SDA) ........................................................Vss-0.3V to Vss+6.5V 

DC Output Voltage (SDA, INT1, INT2) ......................................Vss-0.3V to Vss+6.5V 

Power Dissipation .......................................................... 250mW (depend on package) 

 

 

Recommended Operating Conditions 

Symbol Parameter Conditions Min Typ Max Unit 

VDD Power supply voltage TA = −40 to +85°C 1.35 3.0 5.5 V 

Topr Operating temperature VDD =1.3 to 5.5 V −40 +25 +85 °C 

VDDT Time keeping voltage range TA = −40 to +85°C 1.25 - 5.5 V 

VDDR Register hold voltage TA = −40 to +85°C 0.9 - 5.5 V 

VDET Power supply voltage detection voltage
 *1

 TA = −40 to +85°C 0.70 1.05 1.40 V 

CL Crystal oscillator CL value -  - 6 12.5 pF 

 
*1. Power supply voltage detection voltage: Constantly maintains the relation of VDET > VDDRM (minimum data hold voltage). 
 

Oscillation Characteristics 

TA = 25°C, VDD = 3.0 V, VSS = 0 V, crystal oscillator (CL = 6pF, 32.768 kHz) 

Symbol Parameter Conditions Min. Typ. Max. Unit 

VSTA Oscillation start voltage Within 10 seconds 1.1 - 5.5 V 

- Oscillation start time - - - 3 s 

δIC IC to IC frequency deviation - -10 - +10 ppm 

δV Frequency voltage deviation VDD =1.35 to 5.5 V -3 - +3 ppm 

 

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. 



 

 

 

 

 
PT7C43390 www.diodes.com   August 2020 

Document Number DS40502 Rev 2-2  6 ©  Diodes Incorporated 

PT7C43390 

DC Electrical Characteristics 

( TA = -40°C to +85°C; VSS = 0V, crystal oscillator CL = 6pF, 32.768KHz, unless otherwise noted.) 

Symbol Parameter Pin Test Conditions Min Typ Max Unit 

VDD = 3.0V 

IDD1 Current consumption 1 VDD Out of communication - 0.3 0.6 µA 

IDD2 Current consumption 2 VDD 
During communication 

(SCL=100kHz) 
- 3.5 8 µA 

IIZH Input high leakage current SCL,SDA VIN = VDD -0.5 - +0.5 µA 

IIZL Input low leakage current SCL,SDA VIN = VSS -0.5 - +0.5 µA 

IOZH Output high leakage current 
SDA,INT1, 

INT2 
VOUT = VDD -0.5 - +0.5 µA 

IOZL Output low leakage current 
SDA,INT1, 

INT2 
VOUT = VSS -0.5 - +0.5 µA 

VIH Input high voltage  SCL,SDA - 0.8VDD - - V 

VIL Input low voltage SCL,SDA - - - 0.2VDD V 

IOL1 Output low current 1 
INT1 VOUT = 0.4V 1.0 1.6 - mA 

INT2 VOUT = 0.4V 5 8 - mA 

IOL2 Output low current 2 SDA VOUT = 0.4V 5 8 - mA 

VDD = 5.0V 

IDD1 Current consumption 1 VDD Out of communication - 0.35 0.7 µA 

IDD2 Current consumption 2 VDD 
During communication 

(SCK=100kHz) 
- 7 14 µA 

IIZH Input high leakage current SCL,SDA VIN = VDD -0.5 - +0.5 µA 

IIZL Input low leakage current SCL,SDA VIN = VSS -0.5 - +0.5 µA 

IOZH Output high leakage current 
SDA,INT1, 

INT2 
VOUT = VDD -0.5 - +0.5 µA 

IOZL Output low leakage current 
SDA,INT1, 

INT2 
VOUT = VSS -0.5 - +0.5 µA 

VIH Input high voltage  SCL,SDA - 0.8VDD - - V 

VIL Input low voltage SCL,SDA - - - 0.2VDD V 

IOL1 Output low current 1 
INT1 VOUT = 0.4V 1.0 1.6 - mA 

INT2  6 10 - mA 

IOL2 Output low current 2 SDA VOUT = 0.4V 6 10 - mA 

 

 

 
 

 

 

 

 
 

 

 



 

 

 

 

 
PT7C43390 www.diodes.com   August 2020 

Document Number DS40502 Rev 2-2  7 ©  Diodes Incorporated 

PT7C43390 

AC Electrical Characteristics  

 
 
Measure conditions 

Input pulse voltage VIH = 0.9 × VDD, VIL = 0.1 × VDD 

Input pulse rise/fall time 20ns 

Output determination voltage  VOH = 0.5 × VDD, VOL = 0.5 × VDD 

Output load 100pF + pull-up resistance 1kΩ 

   

 

 

Symbol Parameter 
VDD > 1.35 V

*2
 VDD > 3.0 V

*2
 

Unit 
Min. Typ. Max. Min. Typ. Max. 

FSCL SCL clock frequency 0 - 100 0 - 400 kHz 

tLOW SCL clock low time 4.7 - - 1.3 - - µs 

tHIGH SCL clock high time 4 - - 0.6 - - µs 

tPD SDA output delay time - - 3.5 - - 0.9 µs 

tSU.STA Start condition setup time 4.7 - - 0.6 - - µs 

tHD.STA Start condition hold time 4 - - 0.6 - - µs 

tSU.DAT Data input setup time 250 - - 100 - - ns 

tHD.DAT Data output hold time 0 - - 0 - - µs 

tSU.STO Stop condition setup time 4.7 - - 0.6 - - µs 

tR SCL, SDA rise time - - 1 - - 0.3 µs 

tF SCL, SDA fall time - - 0.3 - - 0.3 µs 

tBUF Bus release time 4.7 - - 1.3 - - µs 

tI Noise suppression time - - 100 - - 50 ns 

*1. Since the output format of the SDA pin is Nch open-drain output, output data definition time is determined by the values of the load resistance (RL) and load 

capacity (CL) outside the IC. Therefore, use this value only as a reference value. 

*2 Regarding the power supply voltage, refer to “Recommended Operating Conditions”. 
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Recommended Layout for Crystal 

 

Built-in Capacitors Specifications and Recommended External Capacitors 

Parameter Symbol Typ. Unit 

Build in capacitors 
XIN to GND CG 5 pF 

XOUT to GND CD 5 pF 

Recommended External capacitors for crystal 

CL=12.5pF  

XIN to GND C1 18 pF 

XOUT to GND C2 18 pF 

Recommended External capacitors for crystal 

CL=6pF 

XIN to GND C1 7 pF 

XOUT to GND C2 7 pF 

Note: The frequency of crystal can be optimized by external capacitor C1 and C2, for frequency=32.768 kHz, 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 crystal’s load capacitance. 
 

Crystal Specifications 

Parameter Symbol Min. Typ. Max. Unit 

Nominal frequency fO - 32.768 - kHz 

Serial resistance ESR - - 70 kΩ 

Load capacitance CL - 6/12.5 - pF 
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Functional Description 

 

1. Overview of Functions 

1.1. Clock function 

 

1.2. Alarm function 

 

1.3. Programmable square wave output  

 

1.4. Interface with CPU 

 

1.5. Calibration function  

 

2. Configuration of Data Communication 

2.1. Data Communication  

0

Device Code Command

1 1 0 C2 C1 C0 R/W

B7 B6 B5 B4 B3 B2 B1 B0

1-byte data

Read/Write bit

STA

Start condition

ACK

Acknowledgment bit

ACK

Stop condition

STP
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2.2. Configuration of Command 

 

 
*1. Write only flag. The PT7C43390 initializes by writing "1" in this register. 

*2. Scratch bit. This is a register which is available for read / write operations and can be used by users freely. 

*3. Read only flag. Valid only when use the alarm function. When the alarm time matches, this flag is set to "1", and it is cleared to "0" when reading. 
*4. Read only flag. "POC" is set to "1" when power is applied. It is cleared to "0" when reading. Regarding "BLD", refer to "Low Power Supply Voltage 

Detection Circuit". 
*5. Test bit. Be sure to set "0" in use. 

*6. No effect when writing. It is "0" when reading. 

 

3. Configuration of Registers 

3.1.  Real-time Data Register 
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Year data (00 to 99): Y1, Y2, Y4, Y8, Y10, Y20, Y40, Y80 

Sets the lower two digits of the Western calendar year (00 to 99) and links together with the auto calendar function until 2099. 

Example: 2053 (Y1, Y2, Y4, Y8, Y10, Y20, Y40, Y80) = (1, 1, 0, 0, 1, 0, 1, 0) 

Month data (01 to 12): M1, M2, M4, M8, M10 

Example: December (M1, M2, M4, M8, M10, 0, 0, 0) = (0, 1, 0, 0, 1, 0, 0, 0) 

Day data (01 to 31): D1, D2, D4, D8, D10, D20 

The count value is automatically changed by the auto calendar function. 

1 to 31: Jan., Mar., May, July, Aug., Oct., Dec., 1 to 30: April, June, Sep., Nov. 

1 to 29: Feb. (leap year), 1 to 28: Feb. (non-leap year) 

Example: 29 (D1, D2, D4, D8, D10, D20, 0, 0) = (1, 0, 0, 1, 0, 1, 0, 0) 

Day of the week data (00 to 06): W1, W2, W4 

Day of the week is counted in the order of 00, 01, 02, 03, 04, 05, 06, and 00. Set up day of the week and the count value. 

Hour data (00 to 23 or 00 to 11): H1, H2, H4, H8, H10, H20, AM / PM 

In 12-hour mode, write 0; AM, 1; PM in the AM / PM bit. In 24-hour mode, users can write either 0 or 1. 0 is read when the hour 

data is from 00 to 11, and 1 is read when from 12 to 23. 
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Example (12-hour mode): 11 p.m. (H1, H2, H4, H8, H10, H20, AM / PM, 0) = (1, 0, 0, 0, 1, 0, 1, 0) 

Example (24-hour mode): 22 (H1, H2, H4, H8, H10, H20, AM / PM, 0) = (0, 1, 0, 0, 0, 1, 1, 0) 

Minute data (00 to 59): m1, m2, m4, m8, m10, m20, m40 

Example: 32 minutes (m1, m2, m4, m8, m10, m20, m40, 0) = (0, 1, 0, 0, 1, 1, 0, 0) 

Example: 55 minutes (m1, m2, m4, m8, m10, m20, m40, 0) = (1, 0, 1, 0, 1, 0, 1, 0) 

Second data (00 to 59): s1, s2, s4, s8, s10, s20, s40 

Example: 19 seconds (s1, s2, s4, s8, s10, s20, s40, 0) = (1, 0, 0, 1, 1, 0, 0, 0) 

 
3.2. Status Register 1 

 
B1: BLD 

This flag is set to "1" when the power supply voltage decreases to the level of detection voltage (VDET) or less. Users can detect a 

drop in the power supply voltage. This flag is set to "1" once, is not set to "0" again even if the power supply increases to the level 

of detection voltage (VDET) or more. This flag is read-only. When this flag is "1", be sure to initialize. Regarding the operation of 

the power supply voltage detection circuit, refer to "Low Power Supply Voltage Detection Circuit". 

B2: INT2, B3: INT1 

This flag indicates the time set by alarm and when the time has reached it. This flag is set to "1" when the time that users set by 

using the alarm interrupt function has come. The INT1 flag at alarm 1 interrupt mode and the INT2 flag at alarm 2 interrupt mode 

are set to "1". Set "0" in INT1AE (B5 in the status register 2) or in INT2AE (B1 in the status register 2) after reading "1" in the 

INT1 flag or in the INT2 flag. This flag is read-only. This flag is read once, is set to "0" automatically. 

B4: SC1, B5: SC0 

These flags are SRAM type registers, they are 2 bits as a whole, can be freely set by users. 

B6: 12 / 24 

This flag is used to set 12-hour or 24-hour mode. Set the flag ahead of write operation of the real-time data register in case of 24-

hour mode. 

0: 12-hour mode 

1: 24-hour mode 

B7: RESET 

The internal IC is initialized by setting this bit to "1". This bit is write-only. It is always "0" when reading. When applying the 

power supply voltage to the IC, be sure to write "1" to this bit to initialize the circuit. Regarding each status of data after 

initialization, refer to "Register Status after Initialization". 

 
3.3. Status Register 2 

INT1FE INT1ME INT1AE 32kE INT2FE INT2ME INT2AE TEST

B7 B6 B5 B4 B3 B2 B1 B0

R/W R/W R/W R/W R/W R/W R/W R/W
 

R/W : Read/Write
 

B0: TEST 

This is a test flag. Be sure to set this flag to "0" in use. If this flag is set to "1", be sure to initialize to set "0". 

 

B1: INT2AE, B2: INT2ME, B3: INT2FE 

These bits are used to select the output mode for the INT2 pin. Below Table shows how to select the mode. To use an alarm 2 

interrupt, set alarm interrupt mode, then access the INT2 register. 

 

Table: Output Modes for INT2 Pin 
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*1. Don't care (both of 0 and 1 are acceptable). 

 

B4: 32kE, B5: INT1AE, B6: INT1ME, B7: INT1FE 

These bits are used to select the output mode for the INT1 pin. Below Table shows how to select the mode. To use alarm 1 

interrupt, access the INT1 register after setting the alarm interrupt mode. 

 

Table: Output Modes for INT1 Pin 

 
*1. Don't care (both of 0 and 1 are acceptable). 

 

3.4. INT Register 1 and INT Register 2 

 

a. Alarm interrupt 

 

 

INT Register 1 and INT Register 2 (Alarm-Time Data) 
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(1) 12-hour mode (status register 1 B6 = 0) 

Set up 7:00 PM 

Data written to INT register 1 

_(*1) 0

1 1 1 0 0 0 1 1

0 0 0 0 0 0 0 1

B7 B0

Day of the Week

Hour

Minute

_(*1) _(*1) _(*1) _(*1) _(*1) _(*1)

 
*1. Don't care (both of 0 and 1 are acceptable). 

 

(2) 24-hour mode (status register 1 B6 = 1) 

Set up 19:00 PM 

Data written to INT register 1 

0

1 0 0 1 1 0 1(*2) 1

0 0 0 0 0 0 0 1

B7 B0

Day of the Week

Hour

Minute

_(*1) _(*1) _(*1) _(*1) _(*1) _(*1) _(*1)

 
*1. Don't care (both of 0 and 1 are acceptable). 

*2. Set up AM / PM flag along with the time setting. 

 

b. INT Register 1 and INT Register 2 

 Output of user-set frequency 

1Hz 2Hz 4Hz 8Hz 16Hz SC2 SC3 SC4

B7 B6 B5 B4 B3 B2 B1 B0

R/W R/W R/W R/W R/W R/W R/W R/W

R/W : Read/Write
 

INT Register 1 (Data Register for Output Frequency) 

1Hz 2Hz 4Hz 8Hz 16Hz SC5 SC6 SC7

B7 B6 B5 B4 B3 B2 B1 B0

R/W R/W R/W R/W R/W R/W R/W R/W

R/W : Read/Write
 

INT Register 2 (Data Register for Output Frequency) 
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Example of Output from INT1 and INT2 Registers (Data Register for Output Frequency) 

 

3.5. Clock Correction Register 

V0 V1 V2 V3 V4 V5 V6 V7

B7 B6 B5 B4 B3 B2 B1 B0

R/W R/W R/W R/W R/W R/W R/W R/W

R/W : Read/Write
 

3.6. Free Register 

V0 V1 V2 V3 V4 V5 V6 V7

B7 B6 B5 B4 B3 B2 B1 B0

R/W R/W R/W R/W R/W R/W R/W R/W

R/W : Read/Write
  

4. Power-on Detection Circuit and Register Status 
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*1. 0 V indicates that there are no potential differences between the VDD pin and VSS pin. 

How to Raise the Power Supply Voltage 

 

5. Register Status After Initialization 

 

 Status Register 1 Data at Initialization 
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6. Low Power Supply Voltage Detection Circuit 

 
Timing of Low Power Supply Voltage Detection Circuit 

 

7. Circuits Power-on and Low Power Supply Voltage Detection  

 
POC Flag and BLD Flag 

 

8. Nonexistent Data and End-of-Month 
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 Processing of nonexistent data 

 
*1. In 12-hour mode, write the AM / PM flag (B1 in hour data in the real-time data register). In 24-hour expression, the AM / PM 

flag in the real-time data register is omitted. However in the flag of reading, users are able to read 0; 0 to 11, 1; 12 to 23. 

*2. Processing of nonexistent data, regarding second data, is done by a carry pulse which is generated in 1 second, after writing. 

At this point the carry pulse is sent to the minute-counter. 

 

 Correction of end-of-month 

 

9. Alarm and Interrupt Output 

9.1. INT1 Pin and INT2 Pin Output Mode 

 

a. Alarm Interrupt Output 
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a) Alarm setting of "W (day of the week), H (hour), m (minute)" 

 

 
*1. If users clear INT1AE / INT2AE once; "L" is not output from the INT1 / INT2 pin by setting INT1AE / INT2AE enable again, within a 

period when the alarm time matches real-time data. 

Alarm Interrupt Output Timing 
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b) Alarm setting of "H (hour)" 

 
*1. If users clear INT1AE / INT2AE once; "L" is not output from the INT1 / INT2 pin by setting INT1AE / INT2AE enable again, within a 

period when the alarm time matches real-time data. 

*2. If turning the alarm output on by changing the program, within the period when the alarm time matches real-time data, "L" is output again 

from the INT1 / INT2 pin when the minute is counted up. 

Alarm Interrupt Output Timing 

b. Output of user-set frequency 

 

 

c. Per-minute edge interrupt output 



 

 

 

 

 
PT7C43390 www.diodes.com   August 2020 

Document Number DS40502 Rev 2-2  21 ©  Diodes Incorporated 

PT7C43390 

 
*1. Pin output is set to "H" by disabling the output mode within 7.81 ms, because the signal of this procedure is maintained for 7.81 ms. Note 

that pin output is set to "L" by setting enable the output mode again. 

Timing of Per-Minute Edge Interrupt Output 

 

d. Minute-periodical interrupt output 1 

 

*1. Setting the output mode disable makes the pin output "H", while the outputs from the INT1 / INT2 pin is in "L". Note that pin output is set to 

"L" by setting enable the output mode again. 

Timing of Per-Minute Steady Interrupt Output 1 

 

e. Minute-periodical interrupt output 2 (only in the INT1 pin output mode) 
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(1) During normal operation 

  
(2) During reading in the real-time data register 

 

(3) During writing in the real-time data register 

 
 

Timing of Minute-periodical Interrupt Output 2 
 

f. Operation of power-on detection circuit (only in the INT1 pin output mode) 
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9.2. Alarm 1 Function and INT2 Pin Output Mode 
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1) Alarm setting of "W (day of the week), H (hour), m (minute)" 

 
*1. If users clear INT2AE once; "L" is not output from the INT2 pin by setting INT2AE enable again, within a period when the alarm time 

matches real-time data. 

Alarm Interrupt Output Timing 
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2) Alarm setting of "H (hour)" 

 
*1. If users clear INT2AE once; "L" is not output from the INT2 pin by setting INT2AE enable again, within a period when the alarm time 

matches real-time data. 

*2. If turning the alarm output on by changing the program, within the period when the alarm time matches real-time data, "L" is output again 

from the INT2 pin when the minute is counted up. 

Alarm Interrupt Output Timing 

b. Output of user-set frequency 

 

Output Timing of User-set Frequency 

 

c. Per-minute edge interrupt output 
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*1. Pin output is set to "H" by disabling the output mode within 7.81 ms, because the signal of this procedure is maintained for 7.81 ms. Note 

that pin output is set to "L" by setting enable the output mode again. 

Timing of Per-minute Edge Interrupt Output 

 

d. Minute-periodical interrupt output 1 

 

*1. Setting the output mode disable makes the pin output "H", while the output from the INT2 pin is in "L". 

Note that pin output is set to "L" by setting enable the output mode again. 

Timing of Minute-periodical Interrupt Output 1 

 

10. Function to Clock Correction 

 

Function to Clock Correction 
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10.1. Setting values for registers and correction values 
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10.2. How to calculate  

a. If current oscillation frequency > target frequency (in case the clock is fast)  

 

Caution The figure range which can be corrected is that the calculated value is from 0 to 64. 

 
*1. Convert this value to be set in the clock correction register. For how to convert, refer to "Calculation example 1". 

*2. Measurement value when 1 Hz clock pulse is output from the INT pin. 

*3. Target value of average frequency when the clock correction function is used. 

*4. Refer to "Function to Clock Correction". 

 

 Calculation example 1 

 

 
Convert the correction value "106" to 7-bit binary and obtain "1101010b". 

Reverse the correction value "1101010b" and set it to B7 to B1 of the clock correction register. 

Thus, set the clock correction register: 

(B7, B6, B5, B4, B3, B2, B1, B0) = (0, 1, 0, 1, 0, 1, 1, 0) 

 

 

b. If current oscillation frequency < target frequency (in case the clock is fast)  

 

Caution The figure range which can be corrected is that the calculated value is from 0 to 62. 

 

 Calculation example 2 

 
Thus, set the clock correction register: 

(B7, B6, B5, B4, B3, B2, B1, B0) = (1, 1, 0, 1, 1, 0, 0, 0) 

 

 Calculation example 3 
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10.3. How to confirm a setting value for a register and the result of correction 

 

Confirmation of the clock correction 
 

Measure a and b by using the frequency counter*1. Calculate the average frequency (Tave) based on the measurement results. 

B0 = 0, Tave  

 

Calculate the error of the clock based on the average frequency (Tave). The following shows an example for confirmation. 

Confirmation example: When B0 =0, 66h is set 

Measurement results: a = 1.000080 Hz, b = 0.998493 Hz 

 
Calculating the average frequency allows to confirm the result of correction. 

*1. Use a high-accuracy frequency counter of 7 digits or more. 

Caution Measure the oscillation frequency under the usage conditions. 

 

11. Serial Interface 

11.1. I
2
C-bus Serial Interface 

a. Start condition 

 

b. Stop condition 

 

Start / Stop Conditions 
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c. Data transfer and acknowledgment signal 

 

Output Timing of Acknowledgment Signal 

 

 Data reading in the PT7C43390 

 

Example of Data Reading 1 (1-Byte Data Register) 
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Example of Data Reading 2 (3-Byte Data Register) 
 

 Data writing in the PT7C43390 

 

Example of Data Writing 1 (1-Byte Data Register) 
 

 

Example of Data Reading 2 (3-Byte Data Register) 
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d. Data access 

 Real-time data 1 access 

 

*1. Set NO_ACK = 1 when reading. 

*2. Transmit ACK = 0 from the master device to the RTC when reading. 

Real-Time Data 1 Access 

 
 

 Real-time data 2 access 

 

*1. Set NO_ACK = 1 when reading. 

*2. Transmit ACK = 0 from the master device to the RTC when reading. 

Real-Time Data 2 Access 

 

 Status register 1 access and status register 2 access 

 

*1. 0: Status register 1 selected, 1: Status register 2 selected 

*2. Set NO_ACK = 1 when reading. 

Status Register 1 Access and Status Register 2 Access 

 

 INT1 register access and INT2 register access 
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*1. 0: INT1 register selected, 1: INT2 register selected 

*2. Set NO_ACK = 1 when reading. 

*3. Transmit ACK = 0 from the master device to the RTC when reading. 

INT1 Register Access and INT2 Register Access 
 

 

*1. 0: INT1 register selected, 1: INT2 register selected 

*2. Set NO_ACK = 1 when reading. 

INT1 Register and INT2 Register (Data Register for Output Frequency) Access 
 

 Clock correction register access 

 

*1. Set NO_ACK = 1 when reading. 

Clock Correction Register Access 
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 Free register access 

 

*1. Set NO_ACK = 1 when reading. 

Free Register Access 

12. Reset After Communication Interruption 

 

Figure How to Reset 
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13. Flowchart of Initialization and Example of Real-time Data Set-up 

 
*1. Do not communicate for 0.5 seconds since the power-on detection circuit is in operation. 

*2. Reading the real-time data 1 should be completed within 1 second after setting the real-time data 1. 

                                                

Example of Initialization Flowchart 
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14. Examples of Application Circuits 

 
 

Caution: Start communication under stable condition after power-on the power supply in the system. 

Caution: The above connection diagrams do not guarantee operation. Set the constants after performing sufficient evaluation using the actual 

application. 

Examples of Application Circuits for PT7C43390 

 

 
Part Marking 

L Package       W Package 

   
ZE Package 
Top mark not available at this time. To obtain advance information regarding the top mark, please contact your local sales representative.  
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Packaging Mechanical 

 

8-TDFN (ZE) 
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8-TSSOP (L) 
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8-SOIC (W) 

 
 

 

 

 

Ordering Information 

Part Number Package Code Package Description 

PT7C43390ZEEX ZE 8-pin, 2x3 (TDFN) 

PT7C43390LEX L 8-pin, 173mil wide (TSSOP) 

PT7C43390WEX W 8-pin, 150mil wide (SOIC) 

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 Incorporated’s definitions of Halogen- and Antimony-free, "Green" and 

Lead-free.  

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and 
<1000ppm antimony compounds. 

4. E = Pb-free and Green 
5. X suffix = Tape/Reel 
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IMPORTANT NOTICE 

 

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT, INCLUDING, BUT NOT 

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE 

LAWS OF ANY JURISDICTION).   

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes without further notice to this 

document and any product described herein. Diodes Incorporated does not assume any liability arising out of the application or use of this document or any product 

described herein; neither does Diodes Incorporated convey any license under its patent or trademark rights, nor the rights of others.  Any Customer or user of this 

document or products described herein in such applications shall assume all risks of such use and will agree to hold Diodes Incorporated and all the companies whose 

products are represented on Diodes Incorporated website, harmless against all damages.   

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel. 

Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify and hold Diodes 

Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim of personal injury or 

death associated with such unintended or unauthorized application. 

Products described herein may be covered by one or more United States, international or foreign patents pending.  Product names and markings noted herein may also 

be covered by one or more United States, international or foreign trademarks. 

 

This document is written in English but may be translated into multiple languages for reference. Only the English version of this document is the final and determinative 

format released by Diodes Incorporated. 

LIFE SUPPORT 

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without the express written approval of the 

Chief Executive Officer of Diodes Incorporated. As used herein: 

A.   Life support devices or systems are devices or systems which: 

 1. are intended to implant into the body, or 

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected to 

result in significant injury to the user. 

B.   A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to cause the   

      failure of the life support device or to affect its safety or effectiveness. 

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or systems, and acknowledge and 

agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any use of Diodes Incorporated products in 

such safety-critical, life support devices or systems, notwithstanding any devices- or systems-related information or support that may be provided by Diodes Incorporated.  

Further, Customers must fully indemnify Diodes Incorporated and its representatives against any damages arising out of the use of Diodes Incorporated products in such 

safety-critical, life support devices or systems. 

 

Copyright ©  2020, Diodes Incorporated 

www.diodes.com 
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