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Function Table 
Item Function PT7C43190 

1 Oscillator Source Crystal*  Õ 

2 Time Time display 
12-hour  Õ 

24-hour  Õ 

3 Interrupt 
Alarm interrupt pin output Õ2 

Timer interrupt output Õ 

4 Programmable square wave output (Hz) 

1Hz,2Hz,4Hz 

8Hz,16Hz 

32kHz 

5 
Commun

ication  

3-wire bus Õ 

Burst mode Õ 

6 Control 

IC test mode Õ 

Power-on detector Õ 

Power supply voltage 

detector 
Õ 

7 Clock calibration Õ 

80 Free register access Õ 
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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 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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Block Diagram  
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Pin Configuration  
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Pin Description  

Pin# Pin Name Type Description 

1 

 

 

INT 
O 

Output  for Interrupt Signal . 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, alarm 2 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. 

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

external clock input. 

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

5 CS I 
Chip select input pin. This pin is to input chip select, has a pull-down resistor. Communication is 

available when this pin is in "H". If not using communication, set this pin "L" or open. 

6 

 

SCK 
I 

Serial clock input pin. This pin is to input a clock pulse for serial interface. When the CS pin is 

in "H", the SIO pin inputs / outputs data by synchronizing with the clock pulse. When the CS pin 

is in "L" or open, the SCK pin does not accept inputting a clock pulse. 

7 SIO I/O 

Serial Data I/O pin. This pin is a data input / output pin of serial interface. When the CS pin is in 

"H", the SIO pin inputs / outputs data by synchronizing with a clock pulse from the SCK pin. The 

status is in "High-Z" when the CS pin is in "L" or open, so that the chip does not transmit data. 

Setting the CS pin to "H" from "L" or open, this SIO pin goes in the input status so that it receives 

the command data. This pin has CMOS input and NCH open drain output. 

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

 

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

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

   DC Input Voltage (CS, SCK, SIO) ....................................Vss-0.3V to Vss+6.5V 

DC Output Voltage (SIO, 32KO, SDA, INT) .............Vss-0.3V to Vss+6.5V 

Control Input Voltage (EN)................................................................... -0.5V to+6.0V 

Power Dissipation .................................................................................................. 250mW 

Junction Temperature.................................................................................... 125oC  max 
 

 

Recommended Operating Conditions 

Symbol Parameter Conditions Min  Typ Max Unit  

VDD Power supply voltage TA = ī40 to +85ÁC 1.35 3.0 5.5 V 

TOPR Operating temperature VDD =1.35 to 5.5 V ī40 +25 +85 °C 

VDDT Time keeping voltage range TA = ī40 to +85ÁC 1.25 - 5.5 V 

VDDR Register data hold voltage TA = ī40 to +85ÁC 0.9 - 5.5 V 

CL Crystal oscillator CL value -  - 6 12.5 pF 

Note* : Reference value
 

Oscillation Characteristics 
(TA = 25°C, VDD = 3.0 V, VSS = 0 V, crystal oscillator (CL = 6 pF, 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 

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

ŭV Frequency voltage deviation VDD =1.3 to 5.5 V -3 - +3 ppm 

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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 DC Electrical Characteristics 

(TA = -40°C to +85°C; VSS = 0V, crystal oscillator CL = 6pF, 32.768 KHz, 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 uA 

IDD2 Current consumption 2 VDD 
During communication 

(SCK=100kHz) 
- 2.5 8 uA 

I IZH Input high leakage current SCK,SIO V IN = VDD -0.5 - +0.5 uA 

I IZL Input low leakage current SCK,SIO V IN = VSS -0.5 - +0.5 uA 

I I1 Input current 1 CS V IN = VDD - 0 - uA 

I I2 Input current 2 CS V IN = 0.4V - 1.3   - uA 

I I3 Input current 3 CS V IN = 1.0V - 2.6 - uA 

IOZH Output high leakage current SIO,INT,32kO VOUT = VDD -0.5 - +0.5 uA 

IOZL Output low leakage current SIO,INT,32kO VOUT = VSS -0.5 - +0.5 uA 

V IH Input high voltage  SCK,SIO,CS - 
0.8  

VDD 
- -  

V IL Input low voltage SCK,SIO,CS - - - 
0.2  

VDD 
 

IOL1 Output low current 1 INT, 32kO VOUT = 0.4V 1.0 1.4 - mA 

IOL3 Output low current 2 SIO VOUT = 0.4V 5 10 - mA 

VDET Power supply voltage detection voltage *1 - - 0.70 1.05 1.40 V 

VDD = 5.0V 

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

IDD2 Current consumption 2 VDD 
During communication 

(SCK=100kHz) 
- 5.0 14 uA 

I IZH Input high leakage current SCK,SIO V IN = VDD -0.5 - +0.5 uA 

I IZL Input low leakage current SCK,SIO V IN = VSS -0.5 - +0.5 uA 

I I1 Input current 1 CS V IN = VDD - 0 - uA 

I I2 Input current 2 CS V IN = 0.4V - 2.3 - uA 

I I3 Input current 3 CS V IN = 1.0V - 5.0 - uA 

IOZH Output high leakage current SIO,INT,32kO VOUT = VDD -0.5 - +0.5 uA 

IOZL Output low leakage current SIO,INT,32kO VOUT = VSS -0.5 - +0.5 uA 

V IH Input high voltage  SCK,SIO,CS - 
0.8  

VDD 
- -  

V IL Input low voltage SCK,SIO,CS - - - 
0.2  

VDD 
 

IOL1 Output low current 1 INT, 32kO VOUT = 0.4V 1.0 1.4 - mA 

IOL3 Output low current 2 SIO VOUT = 0.4V 6 13 - mA 

VDET Power supply voltage detection voltage *1 - - 0.70 1.05 1.40 V 

Note:  

*1. Power supply voltage detection voltage: Constantly maintains the relation of VDET > VDDRM (minimum register data hold voltage). 
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AC Electrical Characteristics   
 
 
Measure conditions 

Input pulse voltage V IH = 0.8 × VDD, VIL = 0.2 × VDD 

Input pulse rise/fall time 20ns 

Output determination voltage  VOH = 0.8 × VDD, VOL = 0.2 × VDD 

Output load 80pF + pull-up resistance 10kɋ 

   

 

 

 

 

Symbol Parameter 
VDD = 1.35 to 3.0 V (VDD = 3.0 V) VDD = 1.35 to 5.5 V (VDD = 5.5 V) 

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

tSCK Clock pulse width 5 - 250000 1 - 250000 ɛs 

tDS Setup before CS rise 1 - - 0.2 - - ɛs 

tCSH Hold time after CS rise 1 - - 0.2 - - ɛs 

tISU Input setup time 1 - - 0.2 - - ɛs 

tIHO Input data hold time 1 - - 0.2 - - ɛs 

tACC Output definition time 
*1

 - - 3.5 - - - ɛs 

tCSS Setup before CS fall 1 - - 0.2 - - ɛs 

tDH Hold time after CS fall 1 - - 0.2 - - ɛs 

tR, tF Input rise/fall time - - 0.1 - - 0.05 ɛs 

*1. Since the output format of the SIO 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. 



 

 

 

 
PT7C43190  www.diodes.com   April 2021 

Document Number DS43093 Rev 3-2  7  ©  Diodes Incorporated  

PT7C43190 

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 crystalôs load capacitance. 

 

Crystal Specifications 

Parameter Symbol Min.  Typ. Max. Unit  

Nominal frequency fO - 32.768 - kHz 

Serial resistance ESR - - 70 kɋ 

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. Configur ation of Data Communication 

2.1. Data Communication  

0

Fixed Code Command

1 1 0 C2 C1 C0 R/ W

B7 B6 B5 B4 B3 B2 B1 B0

1-byte data

Read/Write bit
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2.2. Configuration of Command 

 

 
*1. Write only flag. The PT7C43190 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 


