P H?l COM ® PT7C43190

Realtime Clock Module

Features Description
Low current consumption: 8uA typ. (V pp=3.0V, The PT7C43190s a CMOS 3wire reattime clock IC,
Ta = 25C) which operates with the very low current consumption

and in the widerange of operation voltage. The
operation voltage is 153V to 5.5 V so that th®TC can
be used for various powsupplies from main supply to

- Wide operating voltage range: 5.®% 5.5V

Minimum time keeping operation voltage2aV

Built-in clock adjustment function backup battery. In the system ish operates with a
Built-in free user register backup battery, the includdke registers can be used as
3-wire (micro wire) CPU interface the function for wuseros bz

can take back the information in thegisters which is

stored before powesff the main power supply, after the

voltage is estored.

- Auto calendar up to the year 2099, automatic leaprpe|C has the function to correct advance / delay of the
year calculation function clock data speed, in the wide range, which is caused by
Built-in constant voltage circuit theoscillation circuitos fr.

according to the temperature change by combining this

function and @empeature sensor, it is possible to make

a high precise clock function which is not affected by

the ambient temperature.

Built-in alarm interrupter

Built-in flag generator at power down or power on

Built-in 32 kHz crystal oscillator circuit
PackageSOIG8L, TSSORSL, and TDFN2x3-8L

Applications
Mobile game device
Function Table . Digital still camera
Item Function PT7C4390 - Digital video camera
1 | Oscillato| Source Crystal 0 Electronic power meter
. Time 12-hour o) DVD recorder
2 | Time . =
display 24-hour O . TV, VCR
3 Interrup | Alarm interruptpin output (0% Mobile phone, PHS
t Timer interrupt output 0 ) _ _
Thz2reanz | Pin Configuration
4 Programmable square wave output 8H, 1éH
(Hz) 2, 1oriz PT7C43190
32kHz o N
: Commu | 3-wire bus 0 (L] T~ vDD
nication | Burst mode 0
IC test mode o} [2] xout SIO
6 | control |POWeFoN detector 0 _
Power supply voltage - [=] xIN sck €]
0]
detector
7 [ Clock calibration 5 [2] vss cs
80 | Free register access 0
SOIC-8
TSSOP-8
DFN2*3
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Pin Description

Z':_ Nzlrrr]1e Type Description
Output for Interrupt Signal . This pinoutputs a signal of interrupt, or a clock pulBg using the statug
1 - o register2, users can select either afarm 1
INT interrupt, alarm 2 interrupt, output of useet frequency, peminute edge interruptinuteperiodical
interrupt 1 minute-periodical interrupt 2, or 3268 kHz output. This pin has@®H open drain output.
2 XOUT o Oscillator Circuit Output. Together with X1, 32.768kHz crystal is connected between them. Whe
32.768kHz external input, X2 must be float.
3 XIN | Oscillator Circuit Input. Together with X1, 32.768kHz crystal is connected between them. Or exts
clock input.
4 VSS P Negative powersupply pin. Connects to GND.
Chip select input pin. This pin is to input chip select, has a pddiwn resistor. Communication is
5 CSs I ) ; S
available when this pin is in "H". If not usim@mmunication, set this pin "L" or open.
- Serial clock input pin. This pin is to input a clock pulse for serial interface. When the CS pinisin’
6 SCK I the SIO pin inputs / outgs data byynchronizing with the clock pulse. When the CS pinisin "L" or
open, the SCK pin dis not accept inputting a clopklse.
Serial Data 1/O pin. This pin is a data input / output pin of serial interface. When the CS pinisin"
the SO pin inputs / outputs data lsynchronizing with a clock pulse from the SCK pin. The status ig
7 SIO I/0 | "High-Z" when he CS pin is in "L" or pen, sahat thechip does not transmit data. Setting the CS pi
"H" from "L" or open,this SIO pin goes in the inpstatus so that it receives the command d&te pin
has CMOS input and GH open drain output.
8 VDD P Positive power supply pin Comect this VDD pin with a positive power supply.

Block Diagram

XIN Divider,
Oscillator 9» Timing generator ) INT controller 1
XOuT INT register 1 |
e 4 [ A
—— 12 | ) INT
| Clock correction register <
Comparator 1
| Status register 1 | * * * Real-time data register
| Status register 2 |<_> ESecond Minute| Hour ?A‘Ze?(f Day [Month| Year
L
| Free register |<—> + + +
Comparator 2
Low power supply o 1y A |
VDD C voltage detector d [ v
Power-on N < »| INTregister 2 =\t controller 2
detection circuit
Constant-voltage - SIO
circuit | |€ »| INT register 2 <€ Serial sk
interface |
VSS ()T} CS
PT7C43190
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Maximum Ratings

StOrage TEMPEIAIUIE...............ooeeeeemmmmssssssssssssseesesessssmeeesesessssseees -550C to +PFC
OpPEratingTEMPEIAILIE. .......vovvvvereeeeesssssssssssssssssssssssssssssssmssmssssssssss A0PC to +85C
PowerSupply Voltage...........uweeereene. e VSS03V 1O VSSHE.BY
DC InputVotageCS, SCKSIO).rrrrrrrr. - M550.3V 10 VssH6.5V
DC Ouput VoltagéSIO, 32KO, SDA, INT).....covveerreererenne. Vss0.3VioVsst6.5V
Controlinput VORAGEEN)........cccverererererereresmsmesereseseseseseseresesenses 0.5/ to+6.0v
POWEY DISSIDBHOML. ... ceceeereseseeeeresemmmessesesessssesesessssesemsmmessssesessssssesesses 250mwv

Recommended Operating Conditions

Note:

Stresses greater than those listed under MAXIMLU
RATINGS may cause permanent damage to
device. This is a stress rating only and functiol
operation of the device at these oiyather condi
tions above those indicated in the operationat <
tions of this specification is not implied. Exposu
to absolute maximum rating conditions for extend
periods may affect reliability.

Symbol Parameter CONDITIONS Min Typ Max Unit
Vop Power supply voldge To= 1T40 to 1.35 3.0 5.5 \%
Torr Operating temperature Vpp=1.35t05.5V 140 +25 +85 C
Voot Time keeping voltage range Ta= T40 to 1.25 - 55 V
VbR Registerdatahold voltage Ta= T40 to 0.9 - 55 V

C. Crystal oscillator € value - - 6 12.5 pF

Note*: Reference value

Oscillation Characteristics

(TAa=25€C, Vpp=3.0V, V5s= 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 V
- Oscillation start time - - - 3 S

i1 C |ICtolIC frequency deviation - -10 - +10 ppm

aVv Frequency voltage deviation Vpp=1.3t055V -3 - +3 ppm
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DC Electrical Characteristics

(Ta=-40C to +8%T ; Vss= 0V, crystal oscillator €= 6pF,32.768 KHz unless otherwise notgd.

Symboll Parameter Pin Test Conditions | Min | Typ | Max | Unit
Voo = 3.0V
Ipp1  |Current consumption 1 Vb Out of communication - 0.3 0.6 uA
Ipp2  |Current consumption 2 Vb (DSu(r;Eglcgcl)T(r:;)nlcatlon - 2.5 8 uA
lizn  |Input high leakage current SCK,SIO Vin = Vob -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
li,  [Input current 2 CS Vin =0.4V - 1.3 - UA
iz [Input current 3 CS Vin=1.0V - 2.6 - UA
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
Vi [Input high voltage SCK,SIO,CS : \%Z : :
V. [Input low voltage SCK,SIO,CS - - - 0.2
VDD
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
Voo = 5.0V
Ipp:  [Current consumption 1 Vb Out of communication - 0.35 0.7 uA
lpp2  [Current consumption 2 Vb (DSugIlecg&m;)mcatm - 5.0 14 uA
lizq  |Input high leakage current SCK,SIO Vin = Vb -0.5 - +0.5 | uA
lizo  [|Input low leakage current SCK,SIO Vin = Vss -0.5 - +0.5 | uA
liy  |Input current 1 CS Vin = Vbp - 0 - UuA
I, [Input current 2 CS Vin=0.4V - 2.3 - UA
iz |Input current 3 CS Viy=1.0V - 5.0 - UA
lozn  |Output high leakage current SIO,INT,32kO Vout = Vop -0.5 - +0.5 | uA
loz [Output low leakage current SIO,INT,32kO Vourt = Vss -0.5 - +0.5 | uA
Vi [Input high voltage SCK,SIO,CS - \(/)Di - -
V. [Input low voltage SCK,SIO,CS - - - 0.2
VDD
lo.z |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 detectiopltage: Constantly maintains the relation ¢fY> Vpprv (Minimumregister datdoold

voltage).
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