Features

Low current consumption: 0A typ. (VDD = 3.0

V, Ta=25C)

Wide operating voltage range: 1.3t0 5.5V
Minimum time keeping operation voltage: 1.1 V
Built-in clock adjustment function

Built-in free user register

3-wire (micro wire) CPU interface(only for
PT7C43190)

Built-in alarm interrupter

Built-in flag generator at power down or power on
Auto calendar up to the year 2099, automatic leap
year calculation function

Built-in constant voltage circuit

Built-in 32 kHz crystal oscillator circuit (Cd built in,
Cg external)

Lead free and Green Package: 8-pinG&G@-pin
TSSOP

Applications

Digital still/video cameras
Electronic power meters
Mobile phones

Car navigation

PERICOM

il
3-Wire Real-time Clock

Description

The PT7C43190 serial real-time clock are low-
current consumption 3-wire CMOS real-time clock IC
that features a wide operating voltage range(1.3V to
5.5V) and can be driven on a variety of supply voltages,
from a main supply. The time Kkeeping current
consumption of O4A and minimum time keeping
operation voltage of 1.1V enable greatly increased
battery duration.

In a system that operates on a backup battery, the
free register incorporated in the real-time clock can be
used for the user backup memory function. The user
register can hold data on a supply voltage as low as 1.1V
(min.), so the data stored in the register before the main
power supply was cut can be called any time after the
voltage is restored.

This product also includes a clock adjustment
function that enables wide-ranging correction of
deviation in the frequency of the crystal oscillator at a
minimum resolution of 1ppm. Also, by combining this
function with a temperature sensor, the clock adjustment
value can be set in accordance with changes in the
temperature, which makes it possible to realize a clock

* TVs VCRs function that retains a high degree of accuracy regardless
of temperature variation.
Table 1 shows the basic functions of PT7C43190.
More details are shown in sectiorOverview of
Functions
12-07-0001 PTa24 07/04/12



Table 1 Basic functions of PT7C43190

PT7C43190

P m I c OM ® 3-Wire Real-time Clock

ltem Function PT7C43190
1 Oscillator Source Crystal \
. . . 12-hour ~
2 Time Time display >2hour N
3 Interrupt Alarm interrupt output \2
4 Programmable square wave output (Hz) 1Hz,2Hz,4Hz,8Hz,16Hz,32kHz
5 Communication 3-wire bus v
Burst mode \
IC test mode \
6 Control Power-on detector Y
Power supply voltage detector v
7 Clock calibratoin \
8 Free register acess \
Pin Assignment
™ —
] w1 VDD
(7] xout sio 7]
(3] XN SCK
4] wvss Cs
Pin Description
Pin no. Pin Description Configuration
Interrupt signal output pin .
__ ; . Nch open-drain output (ng
1 INT Depending on the mode set by INT1 register_1 and the status protective diode on the

register, it outputs low or a clock when the time is reached. It is
disabled by rewriting the status register.

side of VDD)

2 XOUT | Crystal oscillator connect pin (32,768 Hz) ]
3 XIN (Cd built in, Cg external)
4 VSS Negative power supply pin (GND) -

Chip select input pin
During “H”: The SIO pin allows data I/O.
5 Cs The /SCK pin allows data input.
During “L”: The SIO pin is in the Hi-Z state.
The /SCK pin is in the input-disabled state.

CMOS input (built-in pull-
down resistance. No
protective diode on the
side of VDD)

Serial clock input pin
6 SCK Data I/O from the SIO pin is performed in synchronization with th
clock. However, clock input is not accepted while the CS pin is “L.”

CMOS input (no
protective diode on the
side of VDD)

Serial datal/O pin

It is normally in the HiZ state while the CS pin is “L.” When the CS
7 SIO pin changes from “L” to “H,” the SIO pin is set to an input pin. It
will then be set to an input or output pin, depending on the
subsequently input command.

Nch open-drain output (ng
protective diode on the
side of VDD)
CMOS input

8 VDD Positive power supply pin

12-07-0001
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Function Block

XLN
. i Division, timing —4 - i i
Oscillator enerator T - INT1 controler o
YOUT generator ||_“|| register_| I_’
J i . prp—
‘lack adijustme IXT
Clock adjustment registet — | k Comparator | | :|
T TI-’.- 1 time data reglates ®_|
Slatus register_| |¢—. » )
[ iz regisler_ toerd | Mimuts et | liny Yanr
l Status register_ 4 |1—|1 l l l
Lomparator £ |
VI [ Power supply u L
virl tage deteclor
" o INTL register_2 |9 -
L [NT2 controler H
Conslant voltage S10
circuit -

'l—lli Shilt regizier I‘_" illll' II_IITI_ L5
=] Hiter

GND [] »
SCK

Maximum Ratings

Note:
Storage Temperature....... e P - 55°C to +125°C Stresses greater than those listed under MAXIMU
Ambient Temperature with Power Applied.................... -40°C to 4#85°C | RATINGS may cause permanent damage to
Supply Voltage to Ground Potential (Vccto GND)................. -031t0+6.5V | device. This is a stress rating only and functior
DC Input (All Other mD@CGptVOC&GND)................. ve.... 0310 6.5V operation of the device at these or any other cor
DC Output VoltagéSIO, INT pINS).........oveveieeieieiec -03t0 %5V | tions above those indicated in the operational s
Power DiSSIPatif.............ccooueiiiie i 320mw | tions of this specification is not implied. Exposure

(depend on package to absolute maximum rating conditions for extend
periods may affect reliability.

Recommended Operating Conditions

Symbol Description Test Conditions Min Type M ax Unit
Vb Power voltage Ta=-40to + 83C 13 3.0 55 V
Vo Time keeping voltage range TaA=-40to + 83°C Vobotm - 55 \Y/
Voot Register hold voltage TA=-40to + 83C Vobotm - 55 \Y/

VooTm Minimum time keeping voltage range Ta=-40to + 83C 0.9+! - 1.1 V
C. Crystal oscillator Cvalue - - - 7.0 pF
Ta Operating temperature Vpp=1.3t0 5.5V -40 +25 +85 °C

*1. Reference value

12-07-0001 P14 07/04/12



PT7C43190
3-Wire Real-time Clock

PERICOM

DC Electrical Characteristics
Unless otherwise specifiedply = 3.0V, Ty =-40 °C to +85 °CPS-VT-200 crystal oscillator (C= 6 pF, 32,768 Hz, Cg = 9.1 pF)

Parameter Symbol Pin Conditions Min. Typ. Max. Unit
Current consumption 1 lop1 - Out of communication - 04 0.65 MA
Current consumption 2 lop2 - DUEQEEZT&UEE;HO” - 3.3 8 MA
Input current leakage 1 lizH SCK, SIO Vin = Vob -0.5 - 0.5 MA
Input current leakage 2 lizL SCK, SIO Vin = Vss -0.5 - 0.5 MA

Input current 1 It CS Vin =55V 2 6 16 HA
Input current 2 o CSs Viny =0.4V 40 110 300 HA
Input current 3 I3 CS Vin=15V - 240 - HA
Output current leakage 1 lozn SIO, INT Voutr =Vop -0.5 - 0.5 HA
Output current leakage 4 oz SIO, INT Vout =Vss -0.5 - 0.5 HA
Input voltage 1 Vin SCK, SIO, CS - 0.8xVpp - - \
Input voltage 2 Vi SCK, SIO, CS - - - 0.2xVpp \
Output current 1 loLt INT Vour=0.4V 1.0 1.4 - mA
Output current 2 lolz SIO Vour=0.4V 5 10 - mA
detetton vorage | Vo : Ta-owssse | G | - | YRR ]

*1. Power supply voltage detection voltage: Constantly maintains the relatitso$ Vpprm (Minimum time keeping voltage).
*2. Reference value.

Unless otherwise specifiedpy = 5.0V, Ty =-40 °C to +85 °CPS-VT-200 crystal oscillator (C= 6 pF, 32,768 Hz, Cg = 9.1 pF)

Parameter Symbol | Applicable Pin Conditions Min. Typ. Max. Unit
Current consumption 1 lob1 - Out of communication - 0.45 0.7 HA
Current consumption 2 Ipp2 - Du[isnglé:o:r?(r)%uai_(':j)tion - 6 14 LA
Input current leakage 1 Iz %K, SIO Vin = Vob -0.5 - 0.5 HA
Input current leakage 2 lizL SCK, SIO Vin = Vss -0.5 - 0.5 HA

Input current 1 It CS Vin=5.5V 8 20 50 LA
Input current 2 o CSs Viny =0.4V 40 150 350 LA
Input current 3 s CSs ViNn=25V - 660 - HA
Output current leakage 1 lozn SIO,INT Voutr =Vop -0.5 - 0.5 HA
Output current leakage 4 oz SIO, INT Vout =Vss -0.5 - 0.5 HA
Input voltage 1 Vi SCK, SIO, CS - 0.8xVpp - - \
Input voltage 2 Vi 'SCK, SIO, CS - - - 0.2xVpp \
Output current 1 lou1 INT Vour =0.4V 1.0 1.4 - mA
Output current 2 loL2 SIO Vour=0.4V 6 13 - mA
“etecton votage | Vo : ik B e B A I

*1. Power supply voltage detection voltage: Constantly maintains the relatitsp$ Vpprm (Minimum time keeping voltage).
*2. Reference value.
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AC Electrical Characteristics

I‘"'IICC
Input pulse voltage 0.2 xVcto 0.8 x\&¢
Input pulse rise/fall time 20 ns R=10ka
Output determination voltage Von =0.8 X\, VoL =0.2 XVee sI0
Output load 80 pF +pull-up resistor 10k
71; C =80 pF
Output Load Citcuit
Timing Chart
t[:n LA L AR LRI AR LRI AR IR IRRIRRIRRIRRIROIRQYL tD_|
Cs L o]
tes less
CEH . .

m L iSIENIENIEENEENIEEEENIENEENIEEER J |
Ipg |57

- 4>
o 1ISL.
N > :T_= teck N tack N
e o) [ )
SCK —
L 0% scK 50% 50%
— 2U0%
tso
N " *—t—lucc
\ 80%  —Y 80% '
Input data X Outout dat )
i 20%  — 20% diput cata 0%
bt e
Symbo VDD =1.3to3.0V (VDD =3.0 V) VDD =3.0to55V (VDD =55 V) i
Parameter - - Unit
| Min. Typ. Max. Min. Typ. M ax.
Clock pulse width tsck 5 - 250000 1 - 250000 | us
Setup time before CS rise tos 1 - - 0.2 - - us
Hold time after CS rise tesH 1 - - 0.2 - - us
Input data setup time tisu 1 - - 0.2 - - us
Input data hold time tiHo 1 - - 0.2 - - us
Output data definition tim&" | tacc - - 35 - - 1 us
Setup time before CS fall tess 1 - - 0.2 - - us
Hold time after CS fall ton 1 - - 0.2 - - us
Input rise/fall time try - - 0.1 - - 0.05 us

*1. Since the output format of the SIO pin is Nch open-drain output, output datiiciefiime is determined by the values of the
load resistance (R and load capacity (¢ outside the IC. Therefore, use this value only as a referenee valu
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Recommended L ayout for Crystal

PERICOM

PT7C43190
3-Wire Real-time Clock

Crysta

Local Ground
plane laver 2

Note: The crystal, traces and crystal input pi
should be isolated from RF generating signals.

Guard Ring

-

(connect to ground)
Built-in Capacitors Specifications and Recommended External Capacitors

Parameter Symbol Typ Unit
- . X1 to GND Cs 5 pF
Build-in capacitors X2 1o GND Co 5 oF
Recommended External capacitors for X1 to GND C, 18 pF
crystal G=12.5pF X2 to GND C, 18 pF
Recommended External capacitors for X1 to GND C, 7 pF
crystal G=6pF X2 to GND C, 7 pF

Note: The frequency of crystal can be optimized by external capacitan®G, for frequency=32.768Hz,,&nd G should meet

the equation as below:

Cpar + [(G+Co)*(C2+Cp)l/ [(C1+Co)+H(Co+Cp)] =C,
Cpar is all parasitical capacitor between X1 and X2.

C, is crystals load capacitance.

Crystal Specifications

Parameter Symbol Min Typ M ax Unit
Nominal Frequency fo - 32.768 - kHz
Series Resistance ESR - - 70 kQ
Load Capacitance C. - 6/12.5 - pF
12-07-0001 PTa24 07/04/12
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Function Description

Overview of Functions

Clock function

CPU can read or write data including the year (last two digits){tmoate, day, hour, minute, and second. Any (two-digit) year
that is a multiple of 4 is treated as a leap year and calculated automatically astduhb year 299,

Alarm function

This device has two alarm system (Alarm 1 and Alarm 2) that outputstiptesignals from /INT to CPU(PT7C43190) when the
date, day of the week, hour, minute or second correspond to timg .sEtlich of them may output interrupt signal separately at a
specified time. The alarm is be selectable between on and off for maddaingor repeating alarm.

Programmable squar e wave output

Square wave output at pin 1. Six frequencies are selectable: 1, 2, 438,768kHz.

Interface with CPU

For PT7C431903-wire interface

Calibration function

With the calibration bits properly set, the accuracy can be improJgetter than +2 ppm at 25°C.

12-07-0001 P14 07/04/12
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Registers
Allocation of registers
PT7C43190
Command Data
Cc2|C1)|CO Description B7 B6 B5 B4 B3 B2 Bl BO
0 | 0 | 0| Statusregister 1 acce§ POC¥ | BLD** | INT2*® | INT1*® | SC1¥ | SCO¥ 12/24 | RESET#
0 | 0 | 1| Statusregister 2 acced TEST® | INT2AE | SC¥ SC* | 32kE | INT1AE | INTIME | INT1FE
Y80 Y40 Y20 Y10 Y8 Y4 Y2 Y1
_ % _ __ M10 M8 M4 M2 M1
Real-time data 1 acces| _ *° _ D20 D10 D8 D4 D2 D1
o|l11]0 (year datato second | _ *® | _ *® A A W4 W2 w1
data) _ *¢ | AM/PM | H20 H10 H8 H4 H2 H1
% m40 m20 m10 m8 m4 m2 m1
6 s20 s20 s10 s8 s4 s2 sl
Real-time data 2 acces| __ *® | AM/PM H20 H10 H8 H4 H2 H1
0| 1]1 (hour data to second | __ *® m40 m20 m10 m8 m4 m2 m1
data) _ % szo6 s20 s10 s8 s4 s2 sl
1 *
T et o e [ oy [ [ e e e [we [
~ _~ | A1HE H20 H10 H8 H4 H2 H1
(INT1AE=1,INT1IME=0, m40
11o0lo0 INT1FE=0) AlmE m20 m10 m8 m4 m2 ml
INT1 register_1 accessg
(frequency duty setting) SC* sc¥ sc*¥ | 16Hz | 8Hz 4Hz 2Hz 1Hz
(INTIME=0,INT1FE=1)
: —
T oo 1 mawe | g | e | e[ e [ we |
1|01 ~ | A2HE H20 H10 H8 H4 H2 H1
(INT2AE=1,INT2ME=0, m40
INT2EE=0) A2mE m20 m10 m8 m4 m2 ml
11100 Cr'ggt‘sﬁlgitc”(;zgt V7 V6 V5 V4 V3 V2 Vil VO
1 1 1 Free register access F7 F6 F5 F4 F3 F2 F1 FO
Caution:

*1. Write-only flag. By writing “1” to this register, the IC is reset.

*2. Scratch bit. R/W-enabled register that can be freely used bg. use

*3. Read-only flag. It is cleared when read. It is valid only wherathen is set.

*4. Readenly flag. “POC” is set to “1” when power is applied. It is cleared when read. For the “BLD”, refer to “Power Supply Voltage
Detector”.

*5. For IC testing. Normally set this register to “0”.

*6. No effect by writing. It is “0” when read.

*7. This is a R/W-enabled register that does not affect interrupts.

12-07-0001 P14 07/04/12
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Register configuration

1. Real-timedataregister
The real-time data register is a 56-bit register that stores the BCD code of thagetdy, day, day of week, hour, minute, and
second data. Any read/write operation performed by the real-time data aco@mand transmits or receives the data from the
LSB which is the first digit of the year.

Year data (00 to 99)

YOO | Y40 | Y20 ) Y10 Y2 g Y4 | Y2 ) Y1 Sets the lower two digits of the Western Calendar
MSB T on Year (00 to 99) and links together with the auto
= = calendar feature until 2099.

Month data (01 to 12)

The count value is automatically changed by the a
ol o] o |mof|me | ma|mz|m y calendar feature.
1to 31: 31-day months (1, 3, 5, 7, 8, 10, 12)
MSE LSB 1 to 30: 30-day months (4, 6, 9, 11)
1to 29: Feb. (leap year)
1 to 28: Feb. (common year)

]

o | o |ooloio|oe | oa | D2 | Dt Day data (01 to 31)

M3E LsB

Day of week data (00 to 06)
A septenary counter. Set it so that it corresponds t
the day of the week.

0 1] a 0 0 W4 w2 | wi

MSB LSB
Hour data (00 to 23 or 00 to 11)
0 2'";11 Hoo | w1 | 48 | ma | H2 | B9 AM/PM
- For a 12-hour expression, write 0 and 1 for AM a
MSE LsB PM, respectively.

For a 24-hour expression, either 0 or 1 can be writte
is read when the hour data is from 00 to 11, and !
read when from 12 to 23.

Minute data (00 to 59)

0 md0 | m20 | m10 | ma e mz m

MSEB LSB
I Second data (00 to 59)
1] s40 | =20 | =10 | =8 g4 g2 =1
MSEB LSB
12-07-0001 PTa24 07/04/12
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2. Statusregister 1
Status register_1 is an 8-bit register that is used to display and sesvandas. The bit configuration is shown below.

BT BS BS B4 B3 B2 B1 BO

M3B POC BLD INTZ INT1 SC1 SC0 1224 RESET LB
R R R R RIW RIW RIW W

R: Read-enabled W: Write-enabled " R/W: Read/Writeeehabl

B7: POC
This flag is set to “1” at power-on. Once this flag is set to “17, it is not set to “0” even when the power supply voltage
reaches or exceeds the detection voltage (VDET). This flag is read-ontparm read by the status register_1 access
command. Once it igead, it is automatically set to “0”. When the flag is “1”, it must be initialized. For the method of
initialization, refer to “Initialization at Power -on and Power -on Detector”.

B6: BLD
If the power supply voltage detector detects a voltage of detection vOUBEE ) or less this flag is set to “1”, which
enables the detection of a power supply voltage dbojpe this flag is set to “17”, it is not set to “0” even when the
power supply voltage reaches or exceeds the detection voltage (VDES flabhis read-only and can be read by the
status register_1 access command. Once it is read, it is automatically ‘68t When the flag is “1”, it must be
initialized. For the method of initialization, refer “Initialization at Power-on and Power-on Detector”. and for the
operation of theower supply voltage detector, refer to “Power Supply Voltage Detector”.

B5, B4: INT2, INT1
When the interrupt signal is output from the INT pin using the alatenrupt function, for an interrupt set by INT1, the
INT1 flag is set to “1”, and for an interrupt set by INT2, the INT2 flag is set to “1”.

B3, B2: SC1, SCO
These flags configure a 2-bit SRAM type register that can be freely seseby. They are read and written within the
operating voltage range (1.3 to 5.5 V).

B1: 12/24
This flag is used to set 12-hour or 24-hour expression.
0: 12-hour expression
1: 24-hour expression

BO: RESET
By setting this bit to “1”, the internal IC is initialized. This is a write-only bit and isalways “0” when it is read. Be sure
to write “1” to the reset flag when applying the power supply voltage to the IC.

3. Statusregister_2
Status register_2 is an 8-bit register that is used to display and sesvandas. The bit configuration is shown below.

B7 B6 B5 B4 B2 B2 B1 BO
MSB TEST | INT2AE SC SC 32k | INTIAE | INTIME | INTAFE LSB
RW RIW RIW RIW RAW RAW RIW RAW

" R/W: Rasldte-enabled

12-07-0001 PTa24 07/04/12
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B7: TEST
The TEST flag is a bit for testing the IC. If the TEST flag is set to “1”, the IC is switched to the TEST mode. If this flag
is “17, it is necessary to initialize it to “0” by setting the reset flag of status register 1 to “1”.

B6: INT2AE
This flag is used to choose the state of INT pin output with alarm intesagput set. When using the alarm 2 function,
enable this flag and access INT1 register_2.
0: Alarm interrupt output is disabled.
1: Alarm interrupt output is enabled.
Caution Notethat an alarm 2 interrupt isoutput from the INT pin regardless of the settings of flags B3 to B1.

B5, B4: SC
These flags configure a 2-bit SRAM type register that can be freely seteby. They are read and written within the
operating voltage range (1.3 to 5.5 V).

B3: 32kE, B2: INT1AE, B1: INTIME, BO: INT1FE

These flags are used to select the output mode from the INT pin. Mode selactiaimown below. When using the alarm 1
function, after setting the alarm interrupt mode, access INT1 register_1.

32kE INTLAE | INTIME | INT1FE TNT Pin Output Mode
0 0 0 0 No interrupt
1 *1 *1 *1 32 kHz output
0 *1 0 1 Selected frequency steady interrupt
0 *1 1 0 Per-minute edge interrupt
0 0 1 1 Per-minute steady interrupt 1 (50% duty)
0 1 0 0 Alarm interrupt
0 1 1 1 Per-minute steady interrupt 2

*1. Don’t care (Both of 0 and 1 are acceptable).

4. INT1lregister_land INT1register_2

INT1 register_1 and INT1 register_2 are interrupt setting registers that sanhibdependentlyTheinterrupt is output from the
INT pin under the OR condition of the two registers. INT1 register_Walf®etting the alarm time or frequency duty. INT1
register_2 allows setting the alarm time. The function is switched by stitus register_2.

1) Alarminterrupt
Data set in INT1 register_1 and INT1 register_2 is considered as alarm timdalatey the same configuration as the hour and
minute registers of the aktime data register, these registers represent hours and minutes with BCD coelesethg these
registers, do not set any nonexistent day. Data to be set must be in accaitlatiee 12-hour or 24-hour expression that is set in
status register_1.

INT1 register_1 INT1 register_2

12-07-0001 PTa24 07/04/12
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PT7C43190

3-Wire Real-time Clock

—fsme] o [ o | o | o [wa]wz]w ane| o | o | o o fwalwz|w
MSB LS8 MSB LSB

— | o [ H2o| 10| He [ ma | m2 | b = ke | A o0 | 1o | He | Ha | H2 | H1 e
MSB LSB MSB LSB
ATmE| md0 | m20 [ mi0| ms | md | m2 | m1 & A2mE | md0 | m20 [ mi0| m& | md | m2 | m1 ¥
MSB LSB MS8 LSB

In INT1 register 1, AIWE, ATHE, and A1mE are respectively in the MSB of each byte. By setting each bit to “1”, the setting of
the day of week data, hour data, and minute data in the correspogtingebomes valid. A2WE, A2HE, and A2mE of INT1
register_2 are the same.

The example of setting In case of the setting alarm time “PM 7:00” in INT1 register 1

a)

Writing in INT1 register_1

12-hour expression (status register_1 B1 = 0): set up 7:00 PM

Day of week data 0 _* _* " _* _* ! !
Hour data 1 1 0 0 0 1 1 1
Minute data 1 0 0 0 0 0 0 1
MSB LSB
*1. Don’t care (Both of 0 and 1 are acceptable).
b) 24-hour expression (status register_1 B1 = 1): set up 19:00 PM
Writing in INT1 register_1
Day of week data 0 _* _* " _* _* ! !
Hour data 1 1*2 0 1 1 0 0 1
Minute data 1 0 0 0 0 0 0 0
MSB LSB

*1. Don’t care (Both of 0 and 1 are acceptable).

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

2)

Selected frequency steady interrupt

Data set in INT1 register 1 is considered as frequency duty data. By setting each bit from B4 to BO of the register to “1”, the
frequency corresponding to each bit is selected in an ANDed form. The S©rfitpure a 3-bit SRAM type register that can be
set freely by users. These bits can be read and written within the opetage range (1.3 to 5.5 V). There is no impact on the

duty function.

B7 B& B5 B4 B3 B2 B1 BO
MSB sC 5C sSC 16 Hz 8 Hz 4 Hz 2 Hz 1 Hz
RIW RW RIW RW RIW RIW RIW RIW

Example B4 to BO = 0Ah

LSB

R/W: Read/Write-enabled

12-07-0001
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il i
& Hz I I I = = I I | I
4 Hz | ] : [ |
HE = =
1 1 1
1 1 1 1
1 Hz i i I |
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 [
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
IMNT pin output

!

Setto INT1IFE=1

5. Clock adjustment register

The clock adjustment register is a 1-byte register that is used to logicallyteeeietime data. When not using the clock
adjustment register, set this register to 00h using the clock adpistegester write command.
For the “register value”, refer to “Clock Adjustment Function”.

B7 B6 B5 B4 B3 B2 B1 BO
MSB V7 V6 V& V4 V3 V2 V1 Vo LSB
RW RIW RW RW RV RIW RW RW

R/W: Read/Write-enabled

6. Freeregister

The free register is a 1-byte SRAM type register that can be set fyeabels. It can be read and written within the operating
voltage range (1.3 t0 5.5 V).

B7 BS B5 B4 B3 B2 B1 BO
MSB F7 F& F5 F4 F3 F2 F1 FO LSB
RIW RIW R/W RIW RIW RIW R/W RIW

R/W: Read/Write-enabled

Initialization at Power-on and Power -on Detector

When power is applied to this IC, status register 1 is set to “80h” (bit 7 (POC flag) of status register 1 is set to “1”’) by the power-
on detector and a 1 Hz clock is output from the INT pin. This funésignovided to adjust the oscillation frequency. In normal
use, the IC must be initialized at power-on. Initialization is performed byngfiti” to bit 0 (RESET flag) of status register 1.
Also, the IC must be initialized when the POC flag is set to “1”. After initialization, the POC flag is set to “0”. For normal
operation of the power-on detector, first hold the IC power sumitsige at O V and then increase it.

12-07-0001 PTa24 07/04/12
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Register State After Initialization
The state of each register after initialization is as follows.
Real-time data register: 00 (year), 01 (month), 01 (dag@gawof week), 00 (hour), 00 (minute), 00 (second)

Status regist 1: “0000B3B2B10Db” (only for PT7C43190)
(The B3, B2, and B1 data of status register_1 after initialization are B8t B2, and B1.)
Status register 1: “Oh***0Db” (only for PT7C43390)
(B3, B2, and B1 are user setting data.)
Status register 2: “00h”
INTI register 1: “00h”
INT1 register 2: “00h”
Clock adjustment register: “00h”
Free register: “00h”

Power Supply Voltage Detector
PT7C43190 has an internal power supply voltage detector, whinfiars drops in the power supply voltage by reading the BLD
flag. This circuit samples the voltage for only 15.6 ms per sedbtite power supply voltage drops below the detection voltage
(Vpet), the BLDlatch circuit latches the “H” level, bit 6 (BLD flag) of internal status register 1 is set to “1”, and sampling stops.
Detection voltage and release voltage have approximate 0.15 V (Typ.) tdrasys width respectively (Refer to
“Characteristics”). Once “1” is detected in the BLD flag, no detection operation is performed unless initialization is performed or
the BLD flag is read by the status register 1 access command, and “1” is held in the BLD flag. Sampling resumes only when the
subsequent communication action is initialization or BLD flag read.
In addition, if this BLD flag is “1” after the power supply voltage is recovered, it must be initialized.
Caution 1In case the power supply voltage falls and returns after the latch circuit latches “H”, the BLD flag can beread as

“1” by a status register_1 access command first. After that the sampling is resumed and the read-out of the next

BLD flag is performed, the BLD flag is reset and read as “0”. Refer to the timing chart below.

Voo Hysteresis width %,
015v . T e da Release
Detection 15V approximately § voltage
voltage T~
Status register_1 /
reading H |I | H —I
|1
156ms=1s A+—1s—~ |

)
b =]
3
3
a
--_\i{)
=}
=]

ruL0P

Sampling pulse ™ T n n n .
_bH‘_ \\\ i:l 1 1 1 i [
Latch circuit .
output ? T %
(0) (1)

BLD flag (0)

Processing of Nonexistent Data and End-of-M onth
When real-time data is written, the data is checked for validity, invalid datadessed, and the end-of month is corrected.
7. Processing of nonexistent data

Register Normal Data Error Data Result
Year data 00 to 99 XA to XF, AX to FX 00
Month data 01to 12 00, 13to 19, XA to XF 01
Day data 01 to 31 00, 32 to 39, XA to XF 01
Day of week data 0to 6 7 0
Hour data* 1 (24-hour) O0to 23 24 to0 29, 3X, XA to XF 00
(12-hour) Oto 11 12 to 19, 2X, 3X, XA to XF 00
Minute data 00 to59 60 to 79, XA to XF 00
Second dat2 00 to 59 60 to 79, XA to XF 00

12-07-0001 PTa24 07/04/12
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*1. For 12-hour expression, write the AM/PM flag.

The AM/PM flag is ignored in 2&eur expression, but “0” for 0 to 11 hours and “1” for 12 to 23 hours are read in a read

operation.

*2. Processing of nonexistent data for second data is performed by aalag one second after the end of writing. At this point,
the carry pulse is sent to the minute counter.

8.  Processing of end-of-month

A nonexistent day is set to the first day of the next month. Ifueep30th is written, March 1st is set. Leap year correction is
also performed at this time.

Interrupts
TheINT pin output mode is selected by the INT2AE, INT1AE, INTIME, #§@1FE flags of status register_2. Note that when

INT2AE is enabled, if the alarm 2 interrupt occurs, low is output ftoedNT pin regardless of the settings of the INT1AE,
INT1IME, and INT1FE flags.

9. Alarminterrupt output

When the INT pin output mode is set as the alarm setting using statteregjiand the day of week, hour, and minute data is set
in INT1 register_1 (or INT1 register_2), low is output from the INiT when the set hour is reached. Since the output is held,
rewrite INT1AE of status register 2 to “0” (or INT2AE to “0”) using serial communication to set the output to high (OFF state).

32kE =0, INTIME = INT1FE=0 32kE =0, INTIME=INT1FE =0
Alarm enable flag Alarm enable flag
In case of AXWE = AxHE = AxmE ="1" In case of AXWE = *07, AxHE = AxmE = "1"
INT1 register INT1 register
mx | Hx |Wx mx | Hx |Wx
'
Alarm interrupt Alarm interrupt
|Sec-:>nd| Mnuua| Hour | Week | Day | Monn | “Year | [Second | Minute | Hour | Week | Day [ Month | vear |
Real time data Real time data

G‘e‘."hen set “H" Hour “m"™ minute

Real time data Hh{m-1)m53s Hh0om 00z )‘E}:C q Hhim+1mols

CIIaﬂ;e o the program Change by the program  Change by the program
INTTAE/ANTZAE
—_ +
INT pin Alam Smemaich
OFF
|l—— - - - ——=|

Alarm fme maich perizd
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IZkE =0, INTME=INTFE=10

Alarm enable flag
In case of AxWE = &xmE ="0", AxHE ="1"

INT1 register
mx | Hx | Wi

Alarm interrupt

|Secn:nd| Minute | Hour | Week | Day | Monm | Year |

Real time data

@When set “H" hour

i H-1)h58m58s nldmls mils maks A (H+1)hd0mO0s
Real time data H-1)h58m 58 HRODm D HhO1md HhEg H+ 1} 00m 00

Change by the program Change I:q'ﬂ'epn:r" ram Chrge by lh= program Cl'nme by lhe pogram

INTTAE/INTZAE

W pin _ Al bme aten 8 5 ! fﬂTﬂ:H <) — ’
| |oFF oFF

Alamn fme makch period

*1. Once it clears, even if it enables again within a coincidence period, “L” will not be output from an INT pin. o
*2. When an alarm output is turned on by change by the program within a concidence period, “L” is again output from an INT pin
at the time of change of the following part.

10. Selected frequency steady interrupt output

When the INT pin output mode is set as the selected frequency steadypin&sting using status register 2 and the
frequency/duty data is set in INT1 register_1, the set clock is output.

32KE =0, INT1AE =Dont care (D or 1), INT1TME =0
Change by program

R

INT‘IFE

Fres-run cutput staris
INT pin | ﬂ |_| H |_] r|_| OFF

11.  Per-minute edgeinterrupt output
When the first minute carry is performed after the INT pin output modetiss the per-minute edge interrupt using status
register_2, low is output from the INT pin. Since the output is heldrite 32kE, INT1AE, INT1IME, and INT1FE of status

register_2 to “0” using serial communication to set the output to high (OFF state).
22kE =10, INT1AE = Don't care (O or 1), INTIFE=0

Change by program

INTTME Minute-carry processing | |_ ‘—

Minute-carry
* processing

INT pin I B —

“L* signal is output again

if 123 ps or less.

Caution Sincethe minute carry processing signal isretained for 123 ps, if communication disable or enableis executed
during thisperiod, low isoutput from the INT pin again.

[
L
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12.  Per-minute steady interrupt output 1

When the first minute carry is performed after the INT pin output medet as per-minute steady interrupt 1 using status
register_2, a clock whose cycle is 1 minute (50% duty) is output freriNth pin.

32kE=0,INTIAE=0 Change by program (OFF)

INT1FE, Minutz-zarry  Minute-carry | Minute-carry Minute-carry Minute-carry

INT1ME processing processing processing processing processing
¥ h 4 k 4 * v

INT pin J

[ bl sl ~l
L

F Y
L4

i |l el [
- il i L

s s s s s s s i0s i0s
“L" signal is output again if appro:x. “H" signal is output if approx. 123 us or
123 ps or less. more. “L" signal is output by next
minute-carry processing.

Caution: When communication disable or enableis executed whilethe INT pin islow, low isoutput from the INT pin
again.

e =
L L

13.  Per-minute steady interrupt output 2

When the first minute carry is performed after the INT pin output niedeet as per-minute steady interrupt 2 using status
register_2, low is output from the INT pin for a period of 7.9imsynchronization with the minute carry processing inside the IC.
However, when real-time data is read, the minute carry processieffiged by a maximum of 0.5 s and accordingly low output
from the INT pin is also delayed by a maximum of 0.5 s. When thendetata is rewritten by a real-time data write command,

counting starts from the rewritten second data and as a result, thé intéptal during that period may become either longer o
shorter.

a) During normal operation

‘inute-carry processing Minute-carry processing Minute-carry processing

' v {

INT pin
l— 7.5 M5 — Ta9ms —— T2 mMs
-t 60 s

60 s L | G0 s
b) During real-time data read
Minute-carry processing {Mormal minute- _ Minute-carry processing  Minute-camy processing
¢ CArry processing)
L
INT pin
0.5 5 Max —
TOmMs = -— - —=—-— 7.0 ms
. Bt 7.9ms
- f0 & - Bl s - -
Seria (G0 -X)s
communication ::i ﬂ _}{:
Realiime data Realiime data Re:altir“e data
read command read command write command
FRealtime data reading Realtime data reading Realtime data writing (X s)

Caution 1. When changing an output mode, give caretothe state of INT1 register_1 and the output.

2. If per-minute edge interrupt output or per-minute steady interrupt output is chosen, INT1 register_1 has no
meaning.
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17



®
P R I c UM 3-Wire Reali;rllzg‘é?;(l)Zlg

14.  During power-on detector operation
When power is applied to this IC, power-on detection cirguitades, status register 1 is set to “80h”(bit 7 (POC flag) of status
register_1 is set to 1) via the power-on detection circuit, and a 1 Hz clock ig fsatp the INT pin.
INTTAE = INTIME =0, 32kE=10

A& Change by reset command

INT1FE

Y

won ] L L) o

(=1 |
©n
w
(=T 1
n
w

Clock adjustment function

A clock adjustment function is provided to logically perform slow/faguisichent of the 32 kHz clock and correct a slow/fast
clock with high accuracy. Use the clock adjustment register to set tiasdin. When not using this function, be sure to set it to
0oh.

The clock adjustment register value is calculated by the following expression.

15.  If current oscillation frequency > target frequency (in case the clock isfast)

(Current oscillation frequen&y _ . r
actual measurement value -) — (Target oscillation frequency )

Register value™ = 128 — Integral value

i | ! e .y
(Current oscillation ﬁe_'?l“e“-‘%‘rx iMinimum resalution ™)
actual measurement value °)

M I
—_

Caution Thefigure range which can be corrected isthat the calculated valueisfrom 0 to 64.
*1. The register value is the value set to the clock adjustment register. Set timbiaalue of this value to the clock
adjustment register. L
*2. This is the measurement value of the signal that is output to the INT pmivHz clock output setting is made
(32kE = 0, INTAIME = 0, INT1FE = 1, INT1 register_1 is 01h).
*3. This is the frequency to be adjusted by using the clock adjusforetion.
*4. For the minimum resolution, 3.052 ppm or 1.017 ppm can hessed B7 of the clock adjustment register. When B7
is 0, 3.052 ppm is set and logical slow/fast adjustment is performeg 2%seconds. When B7 is 1, 1.017 ppm is set
and logical slow/fast adjustment is performed every 60 seconds.

B7 =0 B7 =1
Slow/fast adjustment Every 20 seconds Every 60 seconds
Minimum resolution 3.052 ppm 1.017 ppm
Correction range —195.3 ppm to +192.2 ppm —65.1 ppm to +64.1 ppm

16. If current oscillation frequency < target frequency (in casethe clock is slow)

T ilation f » (Current oscillation frequency

. (larget oscillation irequency) actual measurement value)

Fegister value = Integral value | — — +1
{Current oscillation frequency) = (Minimum resolution)

M I
R

Caution Thefigure range which can be corrected isthat the calculated valueisfrom 0 to 62.
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3-wirelnterface

The PT7C43190 receives various commands via a 3-wire serial interface AMariteadata. This section covers the transfer
methods of this product. After making the CS pin “H”, transmit the 4-bit fixed code “0110” and then transmit a 3-bit command
followed by a 1bit read/write command. Refer to “Serial I nterface”.

——  Fixed code —pwrl—— Command— - Readiwrite bit

0 1 1 0 c2 C1 co RAW

M5B LSB
17. Datareading
When data is input from the SIO pin in synchronization with the falling of the SCK clock after setting the CS pin to “H”, the data
is loaded internally in synchronization with the next rising of the 8okk. When R/Mbit = “1” is loaded at the eighth rising of
the SCK clock, the state of data reading is entered. Data corresponding weanand is then output in synchronizationhwit
the falling of the subsequent SCK clock input. When the SCK clock igHass8, the IC is in the clock-wait status, and no
processing is performed.

18. Datawriting
When data is input from the SIO pin in synchronization with the fatiirthe SCK clock after setting the C&po “H”, the data
is loaded internally in synchronization with the next rising of$@K clock. When R/Wbit = “0” is loaded at the eighth rising of
the SCK clock, the state of data writing is entered. In this stateatagwhich is input in synchronization with the falling of the
subsequent SCK clock input, is written to registers according to each cdm&ianilar to when reading, when t&€K clock is
less than 8, the IC is in the clock-wait status, and no procesgegdsmed.

19. 3-wire Bus’s Basic Transfer For mat
1) Real-timedataaccess1

C3

= I

RN

sio ~ *|°

F 3
MSB LSB | LSB M3B8 |}
A A
Command ‘Year data | Second data
= Duwring reading: Output mode switching

Dwuring reading: Input mode switching

12-07-0001 PTa24 07/04/12
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2) Real-timedata access 2

Cs
1 5 2

w

9]
i

=]
=

| [ | | F 3
Lmsa LSB [ LSE  MSE {LEB MSB

i A 1 |
1 1 i

| Command Hour data | i Second data

———Dwring reading: Output mode switching Dwring reading: Input mode switching

3) Statusregister_1 accessand statusregister_2 access

CSJ
1 5

T RW
¥ |ojjtro oo
SIO ﬂ ‘ ‘

i A A

i M5B L5E | LSB M2

A N A

{
Curing reading: i Command Status data Dwring reading:
Cutout mode switching ——— Input mode switching

*1. 0O: Status register_1 selected; 1: Status register_2 selected

4) INT1register_1accessand INT1register_2 access

Since data written to and read from INT1 register_1 varies according to thg sétstatus register_2, be sure to set status
register_2 before reading/writing INT1 register_1. When an alarm is isgt status register_2, these registers function as 3-byte
alarm time data registers, and other than that, they function as 1-bigneegWhen the selected frequency steady interrupt
setting is set, the data in these registers is frequency duty setting data.

Caution Alarm data and frequency duty data cannot be operated simultaneously.
The INT2AE setting of status register 2 must be made before reading/writing INT1 register 2. When the INT2AE is “17”, it is 3-

byte alarm time data. INT1 register_2 does not include frequency duty datietkits of eachlata, refer to “Status register_1”
and “Statusregister_2”.
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I

s

LEB MEE

| Command

During reading: R

Cwutput mode switching

Day of week data

*1. 0: INT1 register_1 selected, 1:INT1 register_2 selected

PT7C43190

3-Wire Real-time Clock

I Minute data

Dwring reading: Input mode switching

INT1 Register_1 Accessand INT1 Register_2 Access

C5

]

S10

Ciuring reading:
Cutput mode sw

1 -

1

=5

o 1|1 DHD o

3
A,

b\MSEI L=B
h
i

Frequency

! Command
! duty data

_._._'_'_'_,_,_o—"'

tehing

During reading:
Input mods switching

INT1 Register_1 (Frequency Duty Data) Access

5) Clock adjustment register access

Cs

RN

During reading:
Output mode swit

01 |1 D‘1 1|0
- “
MESE LEB \:SE MZE

A

Command

R

Clock adjustment
data

ching —_

During reading:
Input mode switching
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6) Freeregister access

CS . ;

% UL
AW
sI0 X JWE 111
F 3 F 3
MSH LSB | LSB MSH
\ I\ J
Command Free register During reading:
) data nput maode switching

Curing reading:

Cutput mode switching ﬂ#
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PT7C43190
3-Wire Real-time Clock "

M echanical I nfor mation
WE (SOIC-8)

El E —_—t _._._._._._._._._!.._._._._._._._._. I

e T —

.

Symbol Dimensions In Millimeters
. Min Max
2o 4 L _!\ f A A 1.350 1.750
{ \ | J Al 0.100 0.250
A2 1.350 1.550
Note b 0.330 0.510
1) Controlling dimensions in millimeters. Ig 2;;8 gigg
2) Ref: JEDEC MS-012E/AA . .
E 3.800 4,000
E1l 5.800 6.200
e 1.27 BSC
L 0.400 1.270
0 0° 8°
12-07-0001 PTa24 07/04/12
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LE (TSSOP-8)

=
=)

El
E
|
|

& ]

bl e ;:_{ }*

- NN ] PKG. DIMENSIONS(MM)
= | SYMBOL| MIN MAX
1) | A 1.20
1 ) Al 0.02 0.15
A2 0.80 1.00
Note: b 0.19 0.30
1) Controlling dimensions in millimeters. c 0.09 0.20
D 2.90 3.10
E 4.30 450
El 6.25 6.55
e 0.65 BSC
L 0.50 0.70
0 1° 7°
Ordering I nformation
Part Number Package Code Package
PT7C43190WE W Lead free and Green 8-Pin SOIC
PT7C43190LE L Lead free and Green 8-Pin TSSOP

Note:
o E =Pbfree and Green
« Adding X Suffix= TapéReel

Pericom Semiconductor Corporatieri-800-435-2336 www.pericom.com
Pericom reserves the right to make changes to its produgisafictions at any time, without notice, in ortteimprove design or performance and to supply
the best possible product. Pericom does not assume anps#siity for use of any circuitry described other thha circuitry embodied in Pericom product. The
company makes no representations that circuitry descrilvethhie free from patent infringement or other rightsReficom.
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