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PT7C43190
Real-time Clock Module

Features Description
C Low current consumption: 0.3pA typ. (Vpp=3.0V, Ty = The PT7C43190 is a CMOS 3-wire real-time clock IC, which

25°C) operates with the very low current consumption and in the
C Wide operating voltage range: 1.35 to 5.5 V wide range of operation voltage. The operation voltage is 1.35
C Minimum time keeping operation voltage: 1.25 V V to 5.5 V so that the RTC can be used for various power
C Built-in clock adjustment function supplies from main supply to backup battery. In the system
C Built-in free user register which operates with a backup battery, the included free
C 3-wire (micro wire) CPU interface registers can be used as the function for user’s backup memory.
C Built-in alarm interrupter Users always can take back the information in the registers
C Built-in flag generator at power down or power on which is stored before power-off the main power supply, after
C Auto calendar up to the year 2099, automatic leap year the voltage is restored.

calculation function The IC has the function to correct advance / delay of the clock
C Built-in constant voltage circuit data speed, in the wide range, which is caused by the
C Built-in 32 kHz crystal oscillator circuit oscillation circuit’s frequency deviation. Correcting according
C Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2) to the temperature change by combining this function and a
C Halogen and Antimony Free. “Green” Device (Note 3) temperature sensor, it is possible to make a high precise clock
C For automotive applications requiring specific change function which is not affected by the ambient temperature.

control (i.e. parts qualified to AEC-Q100/101/200, PPAP
capable, and manufactured in IATF 16949 certified

facilities), please contact us or your local Diodes Applications
representative. C Mobile Game Device
https://www.diodes.com/quality/product-definitions/ C Digital Still Camera
C Packaging (Pb-free & Green): C Digital Video Camera
. 8-Pin, WDEN (ZE) C Electronic Power Meter
C DVD Recorder
Function Table ¢ TV, VCR
Item Function PT7C43190 C Mobile Phone, PHS
1 | Oscillator| Source Crystal o)
_ _ _ 12-hour 6
2 | Time Time displa > hour 3
Alarm interruptpin output e
3 | Interrupt - - =
Timer interrupt output O
1Hz,2Hz,4Hz
4 | Programmable square wavetput (Hz) 8Hz,16Hz
32kHz
5 Commun | 3-wire bus fo}
ication Burst mode 0
IC test mode 0
6 | control | POWeron detector 0
Power supply voltage ~
detector ©
7 | Clock calibration 0
80 | Free register access 0

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 Incor por at ed 6 s d e f i-and Antimonysfreep 'Gredh'aandlLgael-free.

3. Halogen- and Antimony-f r ee " Greeno products are defined as those which contain <9pp@pp
antimony compounds.
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Block Diagram
XIN Divider, >
Oscillator |31 Timing generator ) INT controller 1
XOUuT INT register 1 |
] 4 [ A
—— 7 | ) INT
| Clock correction register
Comparator 1
| Status register 1 | * * * Real-time data register
| Status register 2 I<_> ESecond Minute [ Hour Ia?geif Day [Month| Year
| Free register |<—> + + +
Comparator 2
Low power supply - A |
VDD voltage detector ” [ v
Power-on | INT register 2 | INT controller 2
detection circuit d »
Constant-voltage R - SIO
circuit | | INT register 2 € Serial ScK
interface
VSS ()T} CcS
PT7C43190
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Pin Configuration
° ~—
] NT VDD
[2] xouT SIo
=] xIN sck [E]
(4] vss cs
Pin Description
Pin# | Pin Name | Type Description
Output for Interrupt Signal . This pin outputs a signal of interrupt, @iclock pulseBy using the
status register 2, users can select eitheaslafm 1
1 INT O interrupt, alarm 2 interrupt, output of usset frequency, peminute edge interrupt, minute
periodical interrupt 1minute-periodical interrupt 2, or 32.768 kHz outpuhi3 pin has ICH
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 | Oscillator Circuit Input. Together with X1, 32.768kHz crysta connected between them. Or
external clock input.
4 VSS P Negative power supply pin Connects to GND.
Chip select input pin. This pin is to input chip select, has a paidiwn resistor. Communication
5 Cs I ) . S
available when this pin is in "H". If not ing communication, set this pin "L" or open.
- Serial clock input pin. This pin is to input a clock pulse for serial interface. When the CS pin
6 SCK I in "H", the SIO pin inputs / outputs data synchronizing with the clock pulse. When the CS p
isin "L" or open, the SCK pin does not accept inputting a cjndke.
Serial Data 1/O pin. This pin is a data input / output pin of serial interface. When the CS pin
"H", the SIO pin inputs / outputs data ynchronizing with a clock puldeom the SCK pin. The
7 SIO I/0 | status is in "HigkZ" when the CS pinis in "L" or open, $imat thechip does not transmit data.
Setting the CS pin to "H" from "L" or open, this SIO pin goes in the isfaitis so that it receive
the command data. This pin has Ol input and iEH 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
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PT7C43190

Note:
Storage TEMPETratULE...........eveeeeeveeereeemsssessssssssssssssssssennenennn2350C 10 +PFC Stresses greater than those listed under MAXIML
PowerSupply Voltage..........cmmssseeceneeenn Vss03V toVsste.5V RATINGS may cause permanent damage to the dev
DC InputVoltage(CS, SCK,SIO).......ccoernrrnnenn¥SS0.3VI0 VSSHE5V|  This is a stress rating only and functiongkration of the
DC Output VoltagdSIO, 32KO, SDA, INT)......... Vss0.3VioVss+65V| device at these or angther condions above those
Control INPut VORAGE(EN).....ocoooeeeeeccceeseeermmeemsssssessesseessssssssses? 0.5/ to+6.0/ indicated in the operational siems ofthis specification

Power Dissipation

250mW is not implied. Exposure to absolute maximum rati
conditions for extended periods may affect reliability.

JUNCLONTEMPETALUIE.......vvereeesseessseerersssesssses s s ssssesssssesssanes 129°C max
Recommended Operating Conditions
Symbol Parameter Conditions Min Typ Max Unit
Vop Power supply voltage To= 1T40 to 1.35 3.0 55 \%
Torr Operating temperature Vpp=1.35t05.5V 140 +25 +85 °C
Voot Time keeping voltage range Ta= T40 to 1.25 - 55 V
VboR Registerdatahold voltage Ta= T40 to 0.9 - 55 V
C. Crystal oscillator € value - - 6 12.5 pF

Note*: Reference value

Oscillation Characteristics
(Ta=25°C, Vpp =3.0V, V55= 0V, crystal oscillator (C= 6 pF, 32.768 kHz).)

Symbol Parameter Conditions Min. Typ. Max. Unit
Vsra Oscillation start voltage Within 10 seconds 1.1 - 55 \/

- Oscillation start time - - - 3 S
i1 C | ICtoIC frequency deviation - -10 - +10 ppm
avVv Frequency voltage deviation Vpp=1.3t055V -3 - +3 ppm
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Symbol| Parameter Pin Test Conditions | Min | Typ | Max | Unit
VDD =3.0V
Ipp1  |Current consumption 1 Vb Out of communication - 03 0.6 uA
. During communication
Ippz  |Current consumption 2 Vb (SCK=100kHz) - 2.5 8 uA
lizn |Input high leakage current SCK,SIO Vin = Vbp -0.5 - +05 | uA
liz.  |Input low leakage current SCK,SIO Vin = Vss -0.5 - +0.5 | uA
liy  |Input current 1 CS Vin = Voo - 0 - UA
l,  [Input current 2 CS Vin =0.4V - 1.3 - UuA
liz  [Input current 3 CS Vin=1.0V - 2.6 - UuA
lozn  |Output high leakage current SIO,INT,32kO Vout = Vop -0.5 - +0.5 | uA
loz [Output low leakage current SIO,INT,32kO Vout = Vss -0.5 - +0.5 | uA
Vs [Input high voltage SCK,SIO,CS - \(/)'8 - -
DD
Vi [Input low voltage SCK,SIO,CS : i v
DD
lors |Output low current 1 INT, 32kO Vour = 0.4V 1.0 14 - mA
lors [Output low current 2 SIO Vour = 0.4V 5 10 - mA
Vper [Power supply voltage detection voltage - - 070 | 1.05| 140 | V
VDD =5.0v
Ipp1  |Current consumption 1 Vop Out of communication - 0.35 0.7 uA
. During communicatio i
lpp2  |Current consumption 2 Vb (SCK=100kHz) 5.0 14 UA
lizn |Input high leakage current SCK,SIO Vin = Vop -0.5 - +0.5 | UA
lizo  [Input low leakage current SCK,SIO Vin = Vss -0.5 - +0.5 | uA
Iy [Input current 1 CS Vin = Voo - 0 - UA
l,  [Input current 2 CS Vin = 0.4V - 2.3 - UuA
liz  [Input current 3 CS Vin=1.0V - 5.0 - UuA
lozn  [Output high leakage current SIO,INT,32kO Vout = Vop -0.5 - +0.5 | UA
lozu  |Output low leakage current SIO,INT,32kO Vourt = Vss -0.5 - +0.5 | uA
Vi [Input high voltage SCK,SIO,CS - \(/)'8 - -
DD
V. |Input low voltage SCK,SIO,CS - - - \(/)'2
DD
lo.r  [Output low current 1 INT, 32kO Vour = 0.4V 1.0 14 - mA
lors [Output low current 2 SIO Vour = 0.4V 6 13 - mA
Vper [Power supply voltage detection voltage - - 070 | 1.05| 140 | V
Note:
*1. Power supply voltage detectionltage: Constantly maintains the relation gtV> Vpprm (Minimumregister datdold voltage).
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AC Electrical Characteristics

Measure conditions

Input pulse voltage

Vih=0.8 x \bp, Vi =0.2 x \fp

SIO

() PERICOM

PT7C43190

Vbp

R =10kQ

Input pulse rise/fall time 20ns
Output deterrmation voltage Von=0.8 x \bp, VoL = 0.2 x \fp C=80pF
Output load 80pF+pulup resi st g ;I,;
Output Load Circuit
cs
lbs {csH lcss {DH
sck | ! ] | | @ reememmemema—a—-
tos toH
sI0 < / N X )
tisu
| R NP | fsck | [sck |
- - 80% 80% -
SCK \ Z \ SCK  50% SL 50% 50%
A 20% 20% K 20%
tiHo
< — tacc
£ 80% 80% 80% 80%
Input data X Output data
- 20% 20% 4 20% 20%
tr, tF
VDD =1.3bto3.0V (VDD =3.0 V) VDD =1.3bto55V (VDD =55 V) .
Symbol Parameter - - Unit
Min. Typ. Max. Min. Typ. Max.
tsck Clock pulse width 5 - 250000 1 - 250000 €s
tos Setup before CS rise 1 - - 0.2 - - €s
tesh Hold time after CS rise 1 - - 0.2 - - €S
tisu Input setup time 1 - - 0.2 - - €s
tiHo Input data hold time 1 - - 0.2 - - €s
tace Output definition time* - - 35 - - - €s
tess Setupbefore CS fall 1 - - 0.2 - - €S
ton Hold time after CS fall 1 - - 0.2 - - €s
tr, te Input rise/fall time - - 0.1 - - 0.05 €S

*1. Since the output format of the SIO pin is Nch opleain output, output data definition time is determined by the valutteedbad resistance (Rand load

capacity () outside the IC. Therefore, use this value only as a reference value.
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PT7C43190
Recommended Layout for Crystal
L
) XIN (
— e L
32. 768kHz )
Crvsta /L/— (
gx XOUT >—T "=
T4
Local Ground
plane laver 2
Note: The crystal. traces and crystal input pins
should be isolated from RF generating signals. S
Guard Ring
{connect to ground)
Built-in Capacitors Specifications and Recommended External Capacitors
Parameter Symbol Typ. Unit
o _ XIN to GND Co 5 pF
Build in capacitors
XOUT to GND Co 5 pF
Recommended External capacitors XIN to GND Cl 18 pF
crystal CL=12.5pF XOUT to GND c2 18 pF
Recommended External capacitors XIN to GND Cl 7 pF
crystal G=6pF XOUT to GND c2 7 pF

Note: The frequency of crystal can be optimized by external capacitor C1 and C2, for frequerié@&8&, 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.

CLisaoystal s | oad capacitance.

Crystal Specifications

Parameter Symbol Min. Typ. Max. Unit

Nominal frequency fo - 32.768 - kHz

Serial resistance ESR - - 70 k q
Load capacitance C. - 6/12.5 - pF
PT7C43190 www.diodes.com April 2021

Document Number DS43093 Rev 3-2 7 © Diodes Incorporated



d ine of B
DICDES oot | (1) PERICOM

I M € O R P O R ATE D

PT7C43190

Functional Description

1.0Overview of Functions

1.1. Clock Function
CPU can read or write data including the year (last two digits), month, date, day, hour, minute, and second. Any (two-digit) year
that is a multiple of 4 is treated as a leap year and calculated automatically as such until the year 2099.

1.2. Alarm Function
This device has two alarm system (Alarm 1 and Alarm 2) that outputs interrupt signals from INT pin to CPU when the date, day
of the week, hour, minute or second correspond to the setting. Each of them may output interrupt signal separately at a specified
time. The alarm may be selectable between on and off for matching alarm or repeating alarm.

1.3. Programmable Square Wave Output
For PT7C43190, square wave output at pin 1. Six frequencies are selectable: 1, 2, 4, 8, 16, 32768 Hz.

1.4.Interface with CPU
PT7C43190: 3-wire interface.

1.5. Calibration Function
With the calibration bits properly set, the accuracy can be improved to better than +2 ppm at 25°C.

2.Configur ation of Data Communication

2.1.Data Communication
After setting the CS pin "H", transmit the 4-bit fixed code "0110", after that, transmit a 3-bit command and 1-bit read /write
command. Next, data is output or input from B7. Regarding details refer to "3-wire Serial Interface".

Read/Write bit

[— Fixed Code —p<¢— Command >
0 1 1 0 Q a Q RW
-t 1-byte data -
» B/ B6 B5 B4 B3 B2 Bl BO
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2.2. Configuration of Command
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8 types of command are available for the RTC. The RTC reads / writes the various registers by inputting these fixed codes and
commands. The RTC does not perform any operation with any codes and commands other than those below. However, in case
that the fixed codes or the commands are failed to be recognized in the 1st byte but are successfully recognized in the 2nd and

higher bytes, the commands are executed.

*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 alavenrtiatches, 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", tefer Boiver Supply Voltage Detection

Circuit".
*5. Test bt. Be sure to set "0" in use.
*6. No effect when writing. It is "0" when reading.

3.Configuration of Registers
3.1. Reaktime Data Register
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