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RV-3028-C7
Extreme Low Power Real-Time Clock (RTC) Module with I12C-Bus Interface

1. OVERVIEW

RTC module with built-in 32.768 kHz “Tuning Fork” crystal oscillator

Counters for seconds, minutes, hours, date, month, year and weekday

32-bit UNIX Time counter

Automatic leap year correction: 2000 to 2099

Aging compensation with user programmable EEPROM Offset value (Factory Calibrated value may be

changed by the user)

Periodic Countdown Timer Interrupt function; interrupt output also in VBACKUP Power state

e Periodic Time Update Interrupt function (seconds, minutes); interrupt output also in VBACKUP Power state

o Alarm Interrupts for weekday or date, hour and minute settings; interrupt output also in VBACKUP Power
state

o External Event Input with Interrupt and Time Stamp function; interrupt output also in VBACKUP Power

state

Factory calibrated time accuracy: +1 ppm @ 25°C (EEPROM Offset value may be changed by the user)

32.768 kHz Xtal oscillator frequency accuracy: £5 ppm @ 25°C

e 43 bytes of user EEPROM
e Configuration registers stored in EEPROM and mirrored in RAM
e User programmable password for write protection of the time, control and configuration registers
e |2C-bus interface (up to 400 kHz)
e Programmable Clock Output
o Enable/disable by CLKOE bit
o Enable by an Interrupt function
o 32.768 kHz, 8192 Hz, 1024 Hz, 64 Hz, 32 Hz, 1 Hz
o Periodic countdown timer interrupt as clock output frequency
o Synchronized enable/disable
¢ Automatic Backup switchover with Interrupt and Time Stamp function
¢ Internal Power On Reset (POR) with Interrupt function
e Trickle charger
e Wide Timekeeping voltage range: 1.1t0o 5.5V
e Wide interface operating voltage: 1.2t0 5.5V
e Extreme low current consumption: 45 nA (Vop = 3.0 V, Ta = 25°C)
e Operating temperature range: -40 to +85°C
e Ultra small and compact C7 package size (3.2 x 1.5 x 0.8 mm), RoHS-compliant and 100% lead-free
¢ Automotive qualification according to AEC-Q200 available

1.1. GENERAL DESCRIPTION

The RV-3028-C7 is a CMOS real-time clock/calendar module with an automatic backup switchover circuit and is
optimized for extreme low power consumption. It provides full RTC function with programmable counters, alarm,
selectable interrupt and clock output functions and also a 32-bit UNIX Time counter. The internal EEPROM memory
hosts all configuration settings and allows for additional user memory. An EEOffset value allows compensating the
frequency deviation of the 32.768 kHz clock. Addresses and data are transmitted via an I°C-bus interface for
communication with a host controller. The Address Pointer is incremented automatically after each written or read
data byte.

This ultra small RTC module has been specially designed for miniature and cost sensitive high volume applications.
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1.2. APPLICATIONS

The RV-3028-C7 RTC module combines key functions with outstanding performance in an ultra small ceramic
package:

e Extreme Low Power consumption

e Smallest RTC module (embedded XTAL) in an ultra-small 3.2 x 1.5 x 0.8 mm lead-free ceramic package

These unique features make this product perfectly suitable for many applications:
e Communication: [0T /Wearables / Wireless Sensors and Tags / Handsets

e Automotive: M2M / Navigation & Tracking Systems / Dashboard / Tachometers / Engine Controller
Car Audio & Entertainment Systems

e Metering: E-Meter / Heating Counter / Smart Meters / PV Converter/ Utility metering

e OQutdoor: ATM & POS systems / Surveillance & Safety systems / Ticketing Systems

e Medical: Glucose Meter / Health Monitoring Systems

e Safety: Security & Camera Systems / Door Lock & Access Control / Tamper Detection

e Consumer: Gambling Machines / TV & Set Top Boxes / White Goods

e Automation: PLC / Data Logger / Home & Factory Automation / Industrial and Consumer Electronics

1.3. ORDERING INFORMATION

Example: RV-3028-C7 TA QC
Code Operating temperature range
TA (Standard) -40 to +85°C
Code Qualification
QC (Standard) Commercial Grade
QA Automotive Grade AEC-Q200

November 2021 71116 Rev. 1.4
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2. BLOCK DIAGRAM
6
Veackup —O POWER
7 —(OI CONTROL RAM RAM
Voo T > Seconds 00 User RAM 2 20
5 Minutes PW 0
Vss Fours PW 1
Weekday PW 2
Date PW 3
3 Month EEADDR
Year EEDATA
SCL
4 I’C-BUS < > Minutes Alarm EECMD
SDA INTERFACE Hours Alarm D 28
Weekday Alarm
Date Alarm ) )
Timer Value O Configuration EEPROM
: with RAM mirror
FREQUENCY Tlmer Value 1 | 20
OFFSET < Timer Status 0 EEPWE |
COMPENSATION Timer Status 1 EEPW O u
I SYSTEM Status EEPW 1 | |
CONTROL Control 1 OF EEPW 2 | |
DIVIDER — # |0aIC Control 2 10 EEPW 3 |
I GP Bits EEPROM Clkout |
= XA CLKIM EEPROM Offset_H
— — OSCILLATOR Event Control EEPROM Backup | 37
CountTS
Seconds TS
1 Minutes TS User EEPROM
CLKOUT =t Hours TS
9 INPUT Date TS
INT OUTPUT < > Month TS
CONTROL Year TS 43 Bytes of
Vi 8 UNIX Time 0 user EEPROM
UNIX Time 1 (00h — 2Ah)
UNIX Time 2
UNIX Time 3
User RAM 1 1F
RESET |[s———P»
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2.1. PINOUT

RV-3028-C7 Package: (top view)

#1 CLKOUT
#5 #2 INT

-/
I

3

L

—- #4 SDA
#5 Vss
| r—

F_’l |r_ | #3 SCL

A
I
J

A
J| | | #6 VBackup

#7 Vobp

#4 #8 EVI

2.2. PIN DESCRIPTION

Symbol

Pin #

Description

CLKOUT

Clock Output; push-pull; Normal and Interrupt driven clock output can be activated concurrently:

1. Normal clock output can be controlled by the CLKOE bit (EEPROM 35h) when CLKF = 0.
When CLKOE is set to 1 (default), the CLKOUT pin drives the square wave on the
CLKOUT pin. When CLKOE bit is set to 0, the CLKOUT pin is LOW.

2. Interrupt driven clock output can be controlled by interrupt events when CLKOE = 0.
When CLKIE bit (10h) is set to 1 the occurrence of the interrupt selected in the Clock
Interrupt Mask Register (12h) allows the square wave output on the CLKOUT pin. Writing
0 to CLKIE will disable new interrupts from driving square wave on CLKOUT. When
CLKEF flag is cleared, the CLKOUT pin is LOW.

Depending of the settings in the FD field (EEPROM 35h), the CLKOUT pin can drive the square
wave of 32.768 kHz (default), 8192 Hz, 1024 Hz, 64 Hz, 32 Hz or 1 Hz, or the predefined periodic
countdown timer interrupt. When FD field is 111 the CLKOUT pin is LOW.

When CLKSY bit (EEPROM 35h) set to 1, the enabling and disabling of the clock output is
synchronized. CLKSY has no effect on the timer interrupt signal.

In VBACKUP Power state, the CLKOUT pin is LOW.

Interrupt Output; open-drain; active LOW; requires pull-up resistor when used; used to output
Periodic Countdown Timer, Periodic Time Update, Alarm, External Event, Automatic Backup
Switchover and Power On Reset Interrupt signals. Interrupt output also in VBACKUP Power state.

I2C Serial Clock Input; requires pull-up resistor. In VBACKUP Power state, the SCL pin is disabled.

I2C Serial Data Input-Output; open-drain; requires pull-up resistor. In VBACKUP Power state, the
SDA pin is disabled (high impedance).

Ground.

Backup Supply Voltage. When the backup switchover function is not needed, Vgackur Must be tied
to Vss with a 10 kQ resistor.

Power Supply Voltage.

0 |N|f o | M |W

External Event Input; used for interrupt generation, interrupt driven clock output and time stamp
function. Remains active also in VBACKUP Power state. This pin should not be left floating.

November 2021
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2.3. FUNCTIONAL DESCRIPTION

The RV-3028-C7 is an extreme-low power CMOS based Real-Time-Clock Module with embedded 32.768 kHz crystal
oscillator. It includes an Automatic Backup switchover function with a Trickle charger where the interrupt output pin

INT is also working in VBACKUP Power state. The clock output on CLKOUT pin can be enabled normally via
command over I12C interface or can be interrupt driven and synchronized clock output enable/disable on CLKOUT pin
can be freely selected. The configuration registers are stored permanently in EEPROM and mirrored in RAM in order
that the RTC module is still configured correctly even after power down. For safety against inadvertent overwriting
the time, control and configuration registers can be protected by a User Programmable Password. Additionally, there
is an EEPROM Offset value customer use for aging correction.

The RV-3028-C7 provides standard Clock & Calendar function including seconds, minutes, hours (12 or 24 h),
weekdays, date, months, years (with leap year correction) and interrupt functions for the Periodic Countdown Timer,
Periodic Time Update, Alarm, External Event, Automatic Backup Switchover and Power On Reset. All is accessible
via I12C-bus (2-wire Interface). The interrupt functions and the Time Stamp of the External Event function are also
working in VBACKUP Power state. Beside the standard RTC functions a 32-bit UNIX Time counter and 43 Bytes of
User Memory EEPROM and 2 Bytes of User RAM are provided. A further Byte can be used as User RAM when the
Periodic Countdown Timer is not used (Timer Value register 0Ah) and a further Byte when the Alarm function is not
used (Alarm register 07h).

The registers are accessed by selecting a register address and then performing read or write operations. Multiple
reads or writes can be performed in a single access, with the address automatically incremented after each byte by
the Address Pointer. When address is automatically incremented, wrap around occurs from address 3Fh to address
00h (see figure below). All registers are designed as addressable 8-bit registers despite the fact that not all registers
and bits are implemented.

Handling address registers:

Address
00h
01h ) wrap around
02h ) auto-
o3 | O increment
3Dh )
3Eh )
3Fh

2.4. DEVICE PROTECTION DIAGRAM

cLkout —H IE } —>HE—Evi
- 21 11 N~
INT <+ Voo
3 6
ScCL <1 Veackup
sbA —H- K] > Ves
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3. REGISTER ORGANIZATION

e RAM Registers at addresses 00h to 28h are accessed by selecting a register address and then performing
read or write operations. Multiple reads or writes may be executed in a single access, with the address
automatically incrementing after each byte.

e The Configuration Registers at addresses 30h to 37h are memorized in EEPROM and mirrored in RAM. For
the RAM mirror, multiple reads or writes may be executed in a single access, with the address automatically
incrementing after each byte.

e There are 43 bytes of non-volatile user memory EEPROM at addresses 00h to 2Ah for general use.

The following tables summarize the function of each register.

3.1. REGISTER CONVENTIONS

The conventions in this table serve as a key for the register overview and individual register diagrams:

Co(g\éir\l/t.l)on Description
R Read only. Writing to this register has no effect.
w Write only. Returns O when read.
R/WP Read: Always readable. Write: Can be write-protected by password.
WP Write only. Returns 0 when read. Can be write-protected by password.
*WP EEPW registers: RAM mirror is Write only. Returns O when read. EEPROM can be READ when Unlocked.
Prot. Protected. Writing to this register has no effect.

November 2021
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3.2. REGISTER OVERVIEW
After reset, all registers are set according to Table in section REGISTER RESET VALUES SUMMARY.

Register Definitions; RAM, Address 00h to 3Fh:

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
00h Seconds R/WP o 40 20 10 8 4 2 1
01h Minutes R/WP o 40 20 10 8 4 2 1

Hours (24 hour) 20 10 8 4 2 1
02h R/WP o o
Hours (12 hour) AMPM 10 8 4 2 1
03h Weekday R/WP o o o o o 4 2 1
04h Date R/WP o o 20 10 8 4 2 1
05h Month R/WP o o o 10 8 4 2 1
06h Year R/WP 80 40 20 10 8 4 2 1
07h Minutes Alarm R/WP AE_M 40 20 10 8 4 2 1
Hours Alarm (24h) 20 10 8 4 2 1
08h R/WP AE_H o
Hours Alarm (12h) AMPM 10 8 4 2 1
09h Weekday Alarm rRWP | AE WD . o o o 4 2 1
Date Alarm - 20 10 8 4 2 1
0Ah Timer Value 0 R/WP 128 64 32 16 8 4 2 1
0Bh Timer Value 1 R/WP o o o o 2048 1024 512 256
0Ch Timer Status 0 R 128 64 32 16 8 4 2 1
oDh Timer Status 1 R o o o o 2048 | 1024 512 256
shadow
OEh Status R/WP | EEbusy CLKF BSF UF TF AF EVF PORF
OFh Control 1 R/WP TRPT - WADA USEL EERD TE TD
10h Control 2 R/WP TSE CLKIE UIE TIE AlE EIE 12 24 RESET
11h GP Bits R/WP - GP6 GP5 GP4 GP3 GP2 GP1 GPO
12h Clock Int. Mask R/WP - - - - CEIE CAIE CTIE CUIE
13h Event Control R/WP ) EHL ET o TSR TSOW TSS
14h Count TS R 128 64 32 16 8 4 2 1
15h Seconds TS R o 40 20 10 8 4 2 1
16h Minutes TS R o 40 20 10 8 4 2 1
Hours TS (24h) 20 10 8 4 2 1
17h R o o
Hours TS (12h) AMPM 10 8 4 2 1
18h Date TS R o o 20 10 8 4 2 1
19h Month TS R o o o 10 8 4 2 1
1Ah Year TS R 80 40 20 10 8 4 2 1
1Bh UNIX Time O R/WP UNIX 0 [7:0]
1Ch UNIX Time 1 R/WP UNIX 1 [15:8]
1Dh UNIX Time 2 R/WP UNIX 2 [23:16]
1Eh UNIX Time 3 R/WP UNIX 3 [31:24]
1Fh User RAM 1 R/WP RAM 1 data
20h User RAM 2 R/WP RAM 2 data
21h Password 0 W PW 0 [7:0]
22h Password 1 W PW 1 [15:8]
23h Password 2 W PW 2 [23:16]
24h Password 3 W PW 3 [31:24]
25h EE Address R/WP EEADDR
26h EE Data R/WP EEDATA
27h EE Command WP EECMD
28h ID R HID VID
29h and 2Ah RESERVED Prot. RESERVED
2Ch to 2Fh RESERVED Prot. RESERVED
38h to 3Fh RESERVED Prot. RESERVED
o Read only. Always 0.
- Bit not implemented. Will return a 0 when read.
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Register Definitions; Configuration EEPROM with RAM mirror, Address 2Bh and 30h to 37h:
Address Function Conv. | Bit7 | Bite | Bits | Bit4a | Bit3 | Bit2 | Bitl | BitO
2Bh EEPROM R/WP RESERVED (Must not be overwritten)
eserved
30h EEPROM PW RIWP EEPWE
Enable
EEPROM ]
31h Password 0 *WP EEPW 0 [7:0]
EEPROM .
32h Password 1 *WP EEPW 1 [15:8]
EEPROM .
33h Password 2 WP EEPW 2 [23:16]
EEPROM .
34h Password 3 WP EEPW 3 [31:24]
35h EEPROM RMWP | CLKOE | CLKSY . ; PORIE FD
Clkout
EEPROM )
36h Offset R/WP EEOffset [8:1]
EEPROM EEOffset
37h Backup RIWP (0] BSIE TCE FEDE BSM TCR
- Bit not implemented. Will return a O when read.
* EEPW registers: RAM mirror is Write only. Returns 0 when read. EEPROM can be READ when Unlocked.
Register Definitions; User EEPROM, Address 00h to 2Ah:
Address Function Conv. | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bitz | Bit1 | BitO
User EEPROM .
00h to 2Ah (43 Bytes) R/WP 43 Bytes of non-volatile User EEPROM
Register Definitions; Reserved EEPROM, Address 2Ch to 2Fh and 38h to 3Fh:
Address Function Conv. | Bit7 | Bite | Bits | Bita | Bit3a | Bit2 | Bit1 | Bito
Reserved
2Ch to 2Fh EEPROM Prot. RESERVED
Reserved
38h to 3Fh EEPROM Prot. RESERVED
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3.3. CLOCK REGISTERS

00h — Seconds
This register holds the count of seconds, in two binary coded decimal (BCD) digits. Values will be from 00 to 59.

Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
00h Seconds R/WP o 40 20 10 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7 o 0 Read only. Always 0.

Holds the count of seconds, coded in BCD format.
When writing to the Seconds register an eventual present memorized 1 Hz
update is reset and the prescaler frequencies from 8192 Hz to 1 Hz will be

6:0 Seconds 001059 reset (same effect as RESET BIT FUNCTION).
When writing 1 to the RESET bit (10h) the Seconds register value remains
unchanged.
01h — Minutes

This register holds the count of minutes, in two binary coded decimal (BCD) digits. Values will be from 00 to 59.
Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
01h Minutes R/WP o 40 20 10 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7 o 0 Read only. Always 0.
6:0 Minutes 00 to 59 | Holds the count of minutes, coded in BCD format.
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02h - Hours

This register holds the count of hours, in two binary coded decimal (BCD) digits. If the 12_24 bit is cleared (default)
(see STATUS AND CONTROL REGISTERS, 10h — Control 2) the values will be from 0 to 23. If the 12_24 hit is set,
the hour values will range from 1 to 12 and the AMPM bit will be 0 for AM hours and 1 for PM hours.
The value in the Hours register changes automatically between 12 and 24 hour mode when 12_24 bit is changed.
The value in the Hours Alarm register (08h) however must be rewritten.
Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Hours (24 hour
mode) 20 10 8 2 1
ozh — default value R/WP o o
Hours (12 hour AMPM 10 8 2 1
mode)
Reset 0 0 0 0 0 0 0
Hours (24 hour mode), 12_24 = 0 — default value
Bit Symbol Value Description
7:6 o 0 Read only. Always 0.
5:0 Hours (24 hour mode) 0to 23 | Holds the count of hours, coded in BCD format.
— default value
Hours (12 hour mode), 12_24 =1
Bit Symbol Value Description
7:6 o 0 Read only. Always 0.
0 AM hours.
5 AMPM
1 PM hours.
4:0 Hours (12 hour mode) 1to 12 | Holds the count of hours, coded in BCD format.
Hours values:
24 hour mode 12 hour mode 24 hour mode 12 hour mode
00 12 (AM 12) 12 32 (PM 12)
01 01 (AM 1) 13 21 (PM 1)
02 02 (AM 2) 14 22 (PM 2)
10 10 (AM 10) 22 30 (PM 10)
11 11 (AM 11) 23 31 (PM 11)
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3.4. CALENDAR REGISTERS
03h — Weekday

This register holds the current day of the week. Each value represents one weekday that is assigned by the user.
Values will range from 0 to 6. The weekday counter is simply a 3-bit counter which counts up to 6 and then resets to

0.
Read: Always readable. Write: Can be write-protected by password.
Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
03h Weekday R/WP o o o o o 4 2 1
Reset 0 0 0 0 0
Bit Symbol Value Description
7:3 o 0 Read only. Always 0.
2:0 Weekday 0to6 Holds the weekday counter value.
Weekday Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Weekday 1 — Default value 0 0 0
Weekday 2 0 0 1
Weekday 3 0 1 0
Weekday 4 0 0 0 0 0 0 1 1
Weekday 5 1 0 0
Weekday 6 1 0 1
Weekday 7 1 1 0
04h — Date

This register holds the current day of the month, in two binary coded decimal (BCD) digits. Values will range from 01
to 31. Leap years are correctly handled from 2000 to 2099.
Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
04h Date R/WP o o 20 10 8 4 2 1
Reset 0 0 0 0 0 0 1
Bit Symbol Value Description
7:6 o 0 Read only. Always 0.
5:0 Date 01 to 31 Holds the currenidate of the month, coded in BCD format.
— Default value = 01
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05h — Month

This register holds the current month, in two binary coded decimal (BCD) digits. Values will range from 01 to 12.
Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Month R/WP o o o 10 8 4 2 1

osh Reset 0 0 0 0 1

Bit Symbol Value Description

75 o 0 Read only. Always 0.

4:0 Month 01to 12 | Holds the current month, coded in BCD format.
Months Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
January — Default value 0 0 0 0 1
February 0 0 0 1 0
March 0 0 0 1 1
April 0 0 1 0 0
May 0 0 1 0 1
June 0 0 1 1 0
July 0 0 0 0 0 1 1 1
August 0 1 0 0 0
September 0 1 0 0 1
October 1 0 0 0 0
November 1 0 0 0 1
December 1 0 0 1 0

06h — Year

This register holds the current year, in two binary coded decimal (BCD) digits. Values will range from 00 to 99. Leap
years are correctly handled from 2000 to 2099.
Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
06h Year R/WP 80 40 20 10 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7:0 Year 00 to 99 | Holds the current year, coded in BCD format. — Default value = 00
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3.5. ALARM REGISTERS

07h — Minutes Alarm

This register holds the Minutes Alarm Enable bit AE_M and the alarm value for minutes, in two binary coded decimal
(BCD) digits. Values will range from 00 to 59.

Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
07h Minutes Alarm R/WP AE_M 40 20 10 8 4 2 1
Reset 1 0 0 0 0 0 0 0
Bit Symbol Value Description

Minutes Alarm Enable bit. Enables alarm together with AE_H and AE_WD
(see USE OF THE ALARM INTERRUPT).

7 AE_M

0 Minutes Alarm is enabled.
1 Minutes Alarm is disabled. — Default value
6:0 Minutes Alarm 00 to 59 | Holds the alarm value for minutes, coded in BCD format.

08h — Hours Alarm

This register holds the Hours Alarm Enable bit AE_H and the alarm value for hours, in two binary coded decimal
(BCD) digits. If the 12_24 bit is cleared (default value) (see STATUS AND CONTROL REGISTERS, 10h — Control
2) the values will range from 0 to 23. If the 12_24 bit is set, the hour values will be from 1 to 12 and the AMPM bit will
be 0 for AM hours and 1 for PM hours.

If the 12_24 hour mode bit is changed then the value in the Hours Alarm register must be re-initialized.

Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Hours Alarm (24
hour mode) 20 10 8 4 2 1
0sh — default value R/WP AE_H o
Hours Alarm (12
hour mode) AMPM 10 8 4 2 1
Reset 1 0 0 0 0 0 0 0

Hours Alarm (24 hour mode), 12_24 = 0 — default value

Bit Symbol Value Description
Hours Alarm Enable bit (see USE OF THE ALARM INTERRUPT).
7 AE_H 0 Enabled
1 Disabled — Default value
6 o 0 Read only. Always 0.
5:0 mzléres)p‘_lzren;aﬁfvg?jer 0to 23 | Holds the alarm value for hours, coded in BCD format.

Hours Alarm (12 hour mode), 12 24 =1

Bit Symbol Value Description
Hours Alarm Enable bit (see USE OF THE ALARM INTERRUPT).
7 AE_H 0 Enabled
1 Disabled — Default value
6 o 0 Read only. Always 0.
5 AMPM 0 AM hours.
1 PM hours.
4:0 :%téres)Alarm (12 hour 1to 12 | Holds the alarm value for hours, coded in BCD format.
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09h — Weekday/Date Alarm
This register holds the Weekday/Date Alarm Enable bit AE_WD. If the WADA bit is 0 (Bit 5 in Register OFh), it holds
the alarm value for the weekday (weekdays assigned by the user), in two binary coded decimal (BCD) digits. Values
will range from 0 to 6. If the WADA bit is 1, it holds the alarm value for the date, in two binary coded decimal (BCD)
digits. Values will range from 01 to 31. Leap years are correctly handled from 2000 to 2099.

Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Z\éﬁgﬁﬁ%}éﬁg " RWP | AE_WD o ° ° 4 2 !
0%h Date Alarm B 20 8 4 2 1
Reset 1 0 0 0 0 0 0
Weekday Alarm, WADA = 0 — default value
Bit Symbol Value Description
Weekday/Date Alarm Enable bit. Enables alarm together with AE_M and AE_H
(see USE OF THE ALARM INTERRUPT).
7 AE_WD 0 Enabled
1 Disabled — Default value
6:3 o 0 Read only. Always 0.
2:0 Weekday Alarm 0to6 Holds the weekday alarm value, coded in BCD format.
Date Alarm, WADA =1
Bit Symbol Value Description
Weekday/Date Alarm Enable bit. Enables alarm together with AE_M and AE_H
(see USE OF THE ALARM INTERRUPT).
7 AE_WD 0 Enabled
1 Disabled — Default value
6 o 0 Read only. Always 0.
5:0 Date Alarm 01 to 31 Holds the alarm value for the date, coded in BCD format. The Reset value

00 after POR has to be replaced by a valid value (01 to 31).
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3.6. PERIODIC COUNTDOWN TIMER CONTROL REGISTERS

OAh — Timer Value 0

This register is used to set the lower 8 bits of the 12 bit Timer Value (preset value) for the Periodic Countdown Timer.
This value will be automatically reloaded into the Countdown Timer when it reaches zero if the TRPT bit is 1. This
allows for periodic timer interrupts (see calculation below).

Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0Ah Timer Value 0 R/WP 128 64 32 16 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description

The Timer Value for the Periodic Countdown Timer in binary format (lower
8 bit) (see USE OF THE PERIODIC COUNTDOWN TIMER). When read,
only the preset value is returned and not the actual value.

When the Periodic Countdown Timer Interrupt function is not used, register
0Ah can be used as RAM byte.

. . 00h to
7:0 Timer Value 0 FEN

0Bh — Timer Value 1

This register is used to set the upper 4 bits of the 12 bit Timer Value (preset value) for the Periodic Countdown Timer.
This value will be automatically reloaded into the Countdown Timer when it reaches zero if the TRPT bit is 1. This
allows for periodic timer interrupts (see calculation below).

Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0Bh Timer Value 1 R/WP o o o o 2048 1024 512 256
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7:4 o 0 Read only. Always 0.
The Timer Value for the Periodic Countdown Timer in binary format (upper
3:.0 Timer Value 1 Oh to Fh | 4 bit) (see USE OF THE PERIODIC COUNTDOWN TIMER). When read,
only the preset value is returned and not the actual value.

Countdown Period in seconds:

Timer Value
Timer Clock Frequency

Countdown Period =
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0Ch — Timer Status 0
This register holds the lower 8 bits of the current 12 bit value of the Periodic Countdown Timer.
Read only. Writing to this register has no effect.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
och Timer Status 0 R 128 64 32 16 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7:0 Timer Status 0 00h to Thg current value of the Periodic Countdown Timer in binary format (lower
FFh 8 bit) (see USE OF THE PERIODIC COUNTDOWN TIMER).

ODh — Timer Status 1 shadow
This register holds the upper 4 bits of the current 12 bit value of the Periodic Countdown Timer.
Read only. Writing to this register has no effect.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
obh Timer Status 1 R o o o o 2048 1024 512 256
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7:4 o 0 Read only. Always 0.
30 Timer Status 1 Oh to The current value of the Periodic Countdown Timer in binary format (upper
’ Fh 4 bit) (see USE OF THE PERIODIC COUNTDOWN TIMER).

When TE bit (OFh) is set to 1, the Timer Status O and Timer Status 1 shadow registers hold the current countdown
value. When a 0 is written to the TE bit, the Timer Status 0 and Timer Status 1 registers store the last updated value.
Reading the Timer Status 0 value updates the Timer Status 1 shadow register. Reading only the Timer Status 1
shadow register will return the not-updated Timer Status 1 shadow register value, memorized while reading Timer
Status 0.
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3.7. STATUS AND CONTROL REGISTERS

OEh - Status

This register is used to detect the occurrence of various interrupt events and reliability problems in internal data.
Read: Always readable. Write: Can be write-protected by password.

Address

Function

Conv.

Bit 7

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

OEh

Status

R/WP

EEbusy

CLKF BSF UF TF AF EVF PORF

Reset

1->0

0 0 0~>1 0 0 0 1

Bit

Symbol

Value

Description

EEbusy

EEPROM Memory Busy Status Bit — (Read Only)
(see EEPROM READ/WRITE)

The transfer is finished.

Indicates that the EEPROM is currently handling a read or write request
and will ignore any further commands until the current one is finished.
At power up (POR) a refresh is automatically generated. The time of this
first refreshment is tererr = ~66 Ms. After the refreshment is finished,;
EEbusy is cleared to 0 automatically.

CLKF

Cl

ock Output Interrupt Flag (see PROGRAMMABLE CLOCK OUTPUT)

No event detected. When cleared to 0 the frequency output will stop
depending on CLKSY and CLKOUT settings.

1

If set to 0 beforehand, indicates the occurrence of an interrupt driven clock
output on CLKOUT pin. The value 1 is retained until a O is written by the
user.

BSF

Backup Switch Flag (see AUTOMATIC BACKUP SWITCHOVER FUNCTION)

0

No backup switchover detected. At power up (POR) this flag is
automatically cleared to 0. When the backup switchover function is
disabled (BSM field = 00 or 10) BSF is always logic 0.

If set to 0 beforehand, indicates that a switchover from main power Vpp to
Veackup has occurred. The value 1 can be cleared by writing a 0 to the bit if
RTC module is in VDD Power state.

Caution: The EVF flag is also set by an event of the Backup Switchover
function when bits TSS (13h) and TSE (10h) are set to 1.

UF

Periodic Time Update Flag
(see PERIODIC TIME UPDATE INTERRUPT FUNCTION)

No event detected.

If set to 0 beforehand, indicates the occurrence of a Periodic Time Update
Interrupt event. The value 1 is retained until a 0 is written by the user.
After power up (POR) the Second update is selected and the UF flag is set
to 1 within one second.

TF

Periodic Countdown Timer Flag
(see PERIODIC COUNTDOWN TIMER INTERRUPT FUNCTION)

No event detected.
When the INT and CLKOUT pins are LOW because of a Countdown Timer
event, their trrng — Signals are cancelled as soon as TF flag is cleared to 0.

If set to 0 beforehand, indicates the occurrence of a Periodic Countdown
Timer Interrupt event. The value 1 is retained until a O is written by the
user.

AF

Alarm Flag (see ALARM INTERRUPT FUNCTION)

No event detected.

If set to 0 beforehand, indicates the occurrence of an Alarm Interrupt
event. The value 1 is retained until a 0 is written by the user.

EVF

Event Flag (see EXTERNAL EVENT INTERRUPT FUNCTION)

No event detected.

If set to 0 beforehand, indicates the occurrence of an External Event or a
Backup Switchover. The value 1 is retained until a O is written by the user.
The EVF flag is set to 1 when:

. External event occurs and TSS =0 and (EIE =1 or TSE = 1).

e Backup switchover occurs and TSS =1 and (EIE =1 or TSE = 1).

PORF

Power On Reset Flag

No voltage drop detected.

If set to 0 beforehand, indicates a voltage drop below Vpor. The data in the
device are no longer valid and all registers must be initialized. The value 1
is retained until a O is written by the user. At power up (POR) the value is
set to 1, the user has to write 0 to the flag to use it.
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OFh — Control 1

This register is used to specify the target for the Alarm Interrupt function and the Periodic Time Update Interrupt
function and to select or set operations for the Periodic Countdown Timer.
Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 ‘ Bit 0
OFh Control 1 R/WP TRPT - WADA USEL EERD TE TD
Reset 0 0 0 0 0 0 o | o
Bit Symbol Value | Description
Timer Repeat bit. Specifies either Single or Repeat Mode for the Periodic Countdown
Timer Interruption function
(see PERIODIC COUNTDOWN TIMER INTERRUPT FUNCTION).
Single Mode is selected. When the Countdown Timer is enabled (TE = 1) it
7 TRPT 0 will halt when it reaches zero and TE is automatically cleared.
— Default value
Repeat Mode is selected. When the Countdown Timer is enabled (TE = 1)
1 it automatically reloads the value from the Timer Value registers upon
reaching 0, and continues counting.
6 - 0 Bit not implemented. Will return a 0 when read.
Weekday Alarm / Date Alarm selection bit. This bit is used to specify either the
Weekday or Date as the source for the Alarm Interrupt function
5 WADA (see ALARM INTERRUPT FUNCTION).
0 Weekday is the source for the Alarm Interrupt function. — Default value
1 Date is the source for the Alarm Interrupt function.
Update Interrupt Select bit. Specifies either Second or Minute update for the Periodic
Time Update Interrupt function (see PERIODIC TIME UPDATE INTERRUPT
FUNCTION).
4 USEL Writing 1 to the RESET bit or writing to the Seconds register affects the length of the
current update period (see RESET BIT FUNCTION).
0 Second update (Auto reset time tgrrn2 = 500 ms). — Default value
1 Minute update (Auto reset time trrne = 7.813 ms).
EEPROM Memory Refresh Disable bit. When 1, disables the automatic refresh of the
Configuration Registers from the EEPROM Memory
(see AUTOMATIC REFRESH (ALL CONFIGURATION EEPROM > RAM)).
Refresh is active. All data in the Configuration Registers are refreshed by
3 EERD the data stored in the EEPROM each 24 hours, at date increment (at the
0 beginning of the last second before midnight). The time of this automatic
refreshment is tarerr = ~3.5 ms. Refresh is only active when RTC is not in
VBACKUP mode. — Default value
1 Refresh is disabled.
Periodic Countdown Timer Enable bit. This bit controls the start/stop setting for the
Periodic Countdown Timer Interruption function
(see PERIODIC COUNTDOWN TIMER INTERRUPT FUNCTION).
2 TE Stops the Periodic Countdown Timer Interrupt function. TE is also
0 automatically cleared when Single Mode is selected (TRPT = 0) and when
the Countdown Timer reaches zero. — Default value
1 Starts the Periodic Countdown Timer Interrupt function (a countdown starts
from the preset value set in Timer Value registers).
Timer Clock Frequency selection. Sets the countdown source clock for the
Periodic Countdown Timer Interrupt function. With this setting the Auto
reset time tgrrns is also defined.
When the clock source has been set to Second update (1 Hz) or Minute
1:0 TD 00to 11 | update (1/60 Hz), the timing of both, countdown and interrupts, is
coordinated with the clock update timing. See table below (see also
PERIODIC COUNTDOWN TIMER INTERRUPT FUNCTION).
Writing 1 to the RESET bit or writing to the Seconds register affects the
length of the current countdown period (see RESET BIT FUNCTION).
Effect when writing 1 to
. . the RESET bit or when
TD value Timer Clock Frequency Countdown period trTL writing to the Seconds
register
00 4096 Hz — Default value 24414 pys 122 ps
01 64 Hz 15.625 ms '
Affects current period
10 1Hz 1s 7.813 ms
11 1/60 Hz 60 s
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10h — Control 2

This register is used to control the interrupt event output for the INT pin, the stop/start status of clock and calendar
operations, the interrupt controlled clock output on CLKOUT pin, the hour mode and the time stamp enable.
Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
10h Control 2 R/WP TSE CLKIE UIE TIE AIE EIE 12_24 RESET
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
Time Stamp Enable bit (see TIME STAMP FUNCTION)
7 TSE Disables the time stamp function. — Default value
1 Enables the Time stamp function.
Interrupt Controlled Clock Output Enable bit.
When enabled, it is possible to wake-up an external system by outputting a frequency.
(see PROGRAMMABLE CLOCK OUTPUT)
6 CLKIE 0 Disabled — Default value
When set to 1, the clock output on CLKOUT pin is automatically enabled
1 when an interrupt occurs, based on the Clock Interrupt Mask Register
(12h) and according to clock setting defined by the FD field.
This function is disabled in VBACKUP Power state.
Periodic Time Update Interrupt Enable bit
(see PERIODIC TIME UPDATE INTERRUPT FUNCTION)
0 No interrupt signal is generated on INT pin when a Periodic Time Update
5 UIE event occurs or the trrnz - Signal on INT pin is cancelled. — Default value
An interrupt signal is generated on INT pin when a Periodic Time Update
1 event occurs. The low-level output signal is automatically cleared after trrnz
=500 ms (Second update) or trrnz = 7.813 ms (Minute update).
Periodic Countdown Timer Interrupt Enable bit
(see PERIODIC COUNTDOWN TIMER INTERRUPT FUNCTION)
0 No interrupt signal is generated on INT pin when a Countdown Timer event
4 TIE occurs or the trrng - signal on INT pin is cancelled. — Default value
An interrupt signal is generated on INT pin when a Periodic Countdown
1 Timer event occurs. The low-level output signal is automatically cleared
after trrng = 122 pis (TD = 00) or tgrrng = 7.813 ms (TD = 01, 10, 11).
Alarm Interrupt Enable bit (see ALARM INTERRUPT FUNCTION)
0 No interrupt signal is generated on INT pin when an Alarm event occurs or
3 AIE the signal is cancelled on INT pin. — Default value
An interrupt signal is generated on INT pin when an Alarm event occurs.
1 This setting is retained until the AF flag is cleared to 0 (no automatic
cancellation).
Event Interrupt Enable bit
(see EXTERNAL EVENT INTERRUPT FUNCTION and INTERRUPT SCHEME)
No interrupt signal is generated on INT pin when an External Event on EVI
0 pin occurs or when an Automatic Backup Switchover occurs or the signal
2 EIE is cancelled on INT pin. — Default value
An interrupt signal is generated on INT pin when an External Event on EVI
1 pin occurs and TSS = 0, or when an Automatic Backup Switchover occurs
and TSS = 1. The signal on INT pin is retained until the EVF flag is cleared
to 0 (no automatic cancellation).
12 or 24 hour mode (see CLOCK REGISTERS and ALARM REGISTERS).
The value in the Hours register changes automatically between 12 and 24 hour mode
when 12_24 bit is changed. The value in the Hours Alarm register (08h) however must
1 12 24 be rewritten.
0 24 hour mode is selected (0 to 23). — Default value
1 12 hour mode is selected (1 to 12).
Reset bit. This bit is used for a software-based time adjustment (synchronization).
(see RESET BIT FUNCTION).
0 No reset. — Default value
Resets the clock prescaler frequencies from 8192 Hz to 1 Hz (writing to the
Seconds register has same effect). This bit always returns 0 when read.
0 RESET An eventual present memorized 1 Hz update is also reset. Because the
upper stage of the prescaler is not reset (16.384 kHz) and the 1°C interface
1 is asynchronous, the first 1 Hz period after reset will be 0 to 244 ps shorter
than 1 second.
Resetting the prescaler will have an influence on the length of the current
clock period on all subsequent peripherals (clock and calendar, CLKOUT,
timer clock, update timer clock, UNIX clock, EVI input filter).
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11h - GP Bits
This register holds the bits for general purpose use (7 bits).
Read: Always readable. Write: Can be write-protected by password.
Address Function Conv. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
11h GP Bits R/WP - GP6 GP5 GP4 GP3 GP2 GP1 GPO
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7 - 0 Bit not implemented. Will return a 0 when read.
6:0 GPx Oorl Register bits for general purpose use (7 bits).

12h — Clock Interrupt Mask

This register is used to select a predefined interrupt for automatic clock output. Setting a bit to 1 selects the
corresponding interrupt. Multiple interrupts can be selected. After power on, no interrupt is selected (see CLOCK

OUTPUT SCHEME).

Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Clock Interrupt RIWP - - - - CEIE | CAE | CTE | CUE
12h Mask
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7:4 - 0 Bit not implemented. Will return a 0 when read.

Clock output when Event Interrupt bit.

The source for the Event Interrupt can be the External Event from EVI pin or the
Automatic Backup Switchover (see INTERRUPT SCHEME).

3 CEIE

0 Disabled — Default value

1 Enabled. Internal signal El is selected.

Clock output when Alarm Interrupt bit.

2 CAIE Disabled — Default value

1 Enabled. Internal signal Al is selected.

Clock output when Periodic Countdown Timer Interrupt bit.

1 CTIE 0 Disabled — Default value

1 Enabled: Internal signal Tl is selected.

Clock output when Periodic Time Update Interrupt bit.

0 CUIE 0 Disabled — Default value

1 Enabled. Internal signal Ul is selected.
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3.8. EVENT CONTROL REGISTER

13h - Event Control

This register controls the event detection on the EVI pin. Depending of the EHL bit, high or low level (or rising or
falling edge) can be detected. Moreover a digital glitch filtering can be applied to the EVI signal by selecting a
sampling period tsp in the ET field. Furthermore this register holds control functions for the Time Stamp data. And
the switching over to VBACKUP Power state can be selected as source for an event.

Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. Bit 7 Bit 6 Bit 5 ‘ Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
13h Event Control R/WP o EHL ET o TSR TSOW TSS
Reset 0 0 o | o 0 0 0 0
Bit Symbol Value Description
7 o 0 Read only. Always 0.

Event High/Low Level (Rising/Falling Edge) selection for detection
(see EXTERNAL EVENT INTERRUPT FUNCTION)

The falling edge (ET = 00) or low level (ET # 00) is regarded as the

6 EHL 0 External Event on pin EVI. — Default value

The rising edge (ET = 00) or high level (ET # 00) is regarded as the
External Event on pin EVI.

Event Filtering Time set.
Applies a digital filtering to the EVI pin by sampling the EVI signal.
(see EXTERNAL EVENT INTERRUPT FUNCTION).

5:4 ET 00 No filtering. Edge detection. — Default value

01 Sampling period tsp = 3.9 ms (256 Hz). Level detection.

10 Sampling period tsp = 15.6 ms (64 Hz). Level detection.

11 Sampling period tsp = 125 ms (8 Hz). Level detection.

3 o 0 Read only. Always 0.
Time Stamp Reset bit (see TIME STAMP FUNCTION)
2 TSR 0 Disables the Time Stamp Reset. — Default value

Resets all seven time stamp registers (Count TS to Year TS) to 00h; this

L bit always returns 0 when read.

Time Stamp Overwrite bit. Controls the overwrite function of the TS registers
(Seconds TS to Year TS). The counter Count TS is always working, independent of
the settings of the overwrite bit TSOW.

(see TIME STAMP FUNCTION)

1 TSOW The time stamp of the first occurred event is recorded and remains in TS
0 registers. To initialize or reinitialize the first event detection function, the
EVF has to be cleared. — Default value

The time stamp of the last occurred event is recorded and TS registers are
overwritten. The EVF flag does not need to be cleared.

Time Stamp Source Selection bit (see TIME STAMP FUNCTION)

External Event is selected as Time Stamp source.
0 A time stamp is generated (when TSE = 1) and an interrupt is issued
0 TSS (when EIE = 1) when an External Event on EVI pin occurs — Default value

Automatic Backup Switchover is selected as Time Stamp source.
1 A time stamp is generated (when TSE = 1) and an Interrupt is issued
(when BSIE = 1) when the circuit goes to VBACKUP Power state.
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3.9. TIME STAMP REGISTERS
Seven Time Stamp registers (Count TS to Year TS), (see TIME STAMP FUNCTION).

14h — Count TS
This register contains the number of occurrences of the corresponding event in standard binary format. The values

range from 0O to 255.
Read only. Writing to this register has no effect.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
14h Count TS R 128 64 32 16 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description

Number of occurrences of the corresponding event, coded in binary. In
case of an overflow the counter starts again with 00h

When bit TSE = 0, the counter stops counting events.

When bit TSE = 1, the counter is increased when event occurs.

The counter Count TS is always working, independent of the settings of
the overwrite bit TSOW.

The Count TS register is reset to 00h when 1 is written to the Time Stamp
Reset bit TSR (see TIME STAMP FUNCTION).

7:0 Count TS 0 to 255

15h — Seconds TS

This register holds a recorded Time Stamp of the Seconds register, in two binary coded decimal (BCD) digits. The
values are from 00 to 59.

Read only. Writing to this register has no effect.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
15h Seconds TS R o 40 20 10 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7 o 0 Read only. Always 0.

Holds a recorded Time Stamp of the Seconds register, coded in BCD
format. When enabled (bit TSE = 1), Depending on the setting of the
6:0 Seconds TS 00to 59 | TSOW bit it contains the time stamp of the first or last occurred event.
The Seconds TS register is reset to 00h when 1 is written to the Time
Stamp Reset bit TSR.

16h — Minutes TS

This register holds a recorded Time Stamp of the Minutes register, in two binary coded decimal (BCD) digits. The
values are from 00 to 59.

Read only. Writing to this register has no effect.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
16h Minutes TS R o 40 20 10 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7 o 0 Read only. Always 0.

Holds a recorded Time Stamp of the Minutes register, coded in BCD
format. When enabled (bit TSE = 1), Depending on the setting of the
6:0 Minutes TS 00to 59 | TSOW bhit it contains the time stamp of the first or last occurred event.
The Minutes TS register is reset to 00h when 1 is written to the Time
Stamp Reset bit TSR.
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17h —Hours TS

This register holds a recorded Time Stamp of the Hours register, in two binary coded decimal (BCD) digits. If the
12 24 bit is cleared (default) (see STATUS AND CONTROL REGISTERS, 10h — Control 2) the values will be from
0to 23. If the 12_24 bit is set, the hour values will range from 1 to 12 and the AMPM bit will be 0 for AM hours and 1
for PM hours.

Read only. Writing to this register has no effect.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Hours TS
(24 hour mode) 20 10 8 4 2 1
— default value R o o
L Hours TS AMPM 10 8 4 2 1
(12 hour mode)
Reset 0 0 0 0 0 0 0 0

Hours TS (24 hour mode) — default value
Bit Symbol Value Description

7:6 o 0 Read only. Always 0.

Holds a recorded Time Stamp of the Hours register, coded in BCD format.
When enabled (bit TSE = 1), Depending on the setting of the TSOW bit it
0to 23 | contains the time stamp of the first or last occurred event.

The Hours TS register is reset to 00h when 1 is written to the Time Stamp
Reset bit TSR.

Hours TS (24 hour mode)

50 — default value

Hours TS (12 hour mode)

Bit Symbol Value Description
7:6 o 0 Read only. Always 0.
5 AMPM 0 AM hours, from the recorded Time Stamp of the Hours register.
1 PM hours, from the recorded Time Stamp of the Hours register.

Holds a recorded Time Stamp of the Hours register, coded in BCD format.
When enabled (bit TSE = 1), Depending on the setting of the TSOW bit it
4:0 Hours TS (12 hour mode) 1to 12 | contains the time stamp of the first or last occurred event.

The Hours TS register is reset to 00h when 1 is written to the Time Stamp
Reset bit TSR.

18h — Date TS

This register holds a recorded Time Stamp of the Date register, in two binary coded decimal (BCD) digits. The values
will range from 01 to 31.

Read only. Writing to this register has no effect.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
18h Date TS R o o 20 10 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7:6 o 0 Read only. Always 0.

Holds a recorded Time Stamp of the Date register, coded in BCD format.
When enabled (bit TSE = 1), Depending on the setting of the TSOW bit it
contains the time stamp of the first or last occurred event.

5:0 Date TS 01to 31 | The Date TS register is reset to 00h when 1 is written to the Time Stamp
Reset bit TSR.

After POR or when reset with TSR bit and when a Time Stamp is recorded,
the value 00 will be replaced by a valid value (01 to 31).
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19h —Month TS

This register holds a recorded Time Stamp of the Month register, in two binary coded decimal (BCD) digits. The

values will range from 01 to 12.

Read only. Writing to this register has no effect.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
19h Month TS R o o o 10 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
7:5 o 0 Read only. Always 0.
Holds a recorded Time Stamp of the Month register, coded in BCD format.
When enabled (bit TSE = 1), Depending on the setting of the TSOW bit it
contains the time stamp of the first or last occurred event.
4:0 Month TS 01to 12 | The Month TS register is reset to 00h when 1 is written to the Time Stamp
Reset bit TSR.
After POR or when reset with TSR bit and when a Time Stamp is recorded,
the value 00 will be replaced by a valid value (01 to 12).
1Ah —Year TS

This register holds a recorded Time Stamp of the Year register, in two binary coded decimal (BCD) digits. Values will
range from 00 to 99.
Read only. Writing to this register has no effect.

Address Function Conv. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1Ah Year TS R 80 40 20 10 8 4 2 1
Reset 0 0 0 0 0 0 0 0
Bit Symbol Value Description
Holds a recorded Time Stamp of the Year register, coded in BCD format.
When enabled (bit TSE = 1), Depending on the setting of the TSOW bit it
7:0 Year TS 00 to 99 | contains the time stamp of the first or last occurred event.
The Year TS register is reset to 00h when 1 is written to the Time Stamp
Reset bit TSR.
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3.10.UNIX TIME REGISTERS

The UNIX Time counter is a 32-bit counter with the value in binary format. The counter will roll-over to 00000000h
when reaching FFFFFFFFh. The 4 counter registers are fully readable and writable. The counter source clock is the
digitally offset compensated 1 Hz clock frequency. The UNIX Time counter increment is inhibited during 1>°C write
access to the 4 UNIX Time registers to allow coherent data values (see UNIX TIME COUNTER and SETTING AND

READING THE TIM

E).

Read: Always readable. Write: Can be write-protected by password.

1Bh — UNIX Time O

Bit 0 to 7 from 32-bit UNIX Time counter.

Address Function Conv. | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
1Bh UNIX Time 0 RIWP UNIX 0 [7:0]
Reset o | o | o | o | o | o 0 0
Bit Symbol Value Description
7:0 UNIX 0 [7:0] O'C:)P';;o Bit O to 7 from 32-bit UNIX counter.
1Ch =UNIX Time 1
Bit 8 to 15 from 32-bit UNIX Time counter.
Address Function Conv. | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 Bitl | BitO
1ch UNIX Time 1 RIWP UNIX 1 [15:8]
Reset o | o | o [ o | o | o 0 0
Bit Symbol Value Description
7:0 UNIX 1 [15:8] Ogggo Bit 8 to 15 from 32-bit UNIX counter.
1Dh = UNIX Time 2
Bit 16 to 23 from 32-bit UNIX Time counter.
Address Function Conv. | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
on UNIX Time 2 RIWP UNIX 2 [23:16]
Reset o | o | o | o | o | o 0 0
Bit Symbol Value Description
7:0 UNIX 2 [23:16] 022;0 Bit 16 to 23 from 32-bit UNIX counter.
1Eh — UNIX Time 3
Bit 24 to 31 from 32-bit UNIX Time counter.
Address Function Conv. | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 Bitl | BitO
1Eh UNIX Time 3 RIWP UNIX 3 [31:24]
Reset o | o | o | o [ o | o 0 0
Bit Symbol Value Description
7:0 UNIX 3 [31:24] 022;0 Bit 24 to 31 from 32-bit UNIX counter.
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3.11.RAM REGISTERS
Two free RAM bytes, which can be used for any purpose, for example, status bytes of the system.
1Fh — User RAM 1
This register holds the bits for general purpose use.
Read: Always readable. Write: Can be write-protected by password.
Address Function Conv. | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito
1Fh User RAM 1 R/WP RAM 1
Reset o | o | o | o | o | o | o [ o
Bit Symbol Value Description
. 00h to
7:0 RAM 1 FEh RAM 1 data
20h — User RAM 2
This register holds the bits for general purpose use.
Read: Always readable. Write: Can be write-protected by password.
Address Function Conv. | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
User RAM 2 R/WP RAM 2
20h
Reset o | o J o | o J o | o | o ]| o
Bit Symbol Value Description
. 00h to
7:0 RAM 2 FFh RAM 2 data
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3.12.PASSWORD REGISTERS

After a Power up and the first refreshment time tererr = ~66 ms, the Password PW registers are reset to 00h.

When enabled by writing 255 into the EEPROM Password Enable register EEPWE (EEPROM 30h) the Password
PW registers are used to be written with the 32-Bit Password necessary to be able to write in all writable registers
that have the convention WP (time, control, user RAM, configuration EEPROM and user EEPROM registers). The
32-Bit Password PW is compared to the 32 bits stored in the RAM mirror of the EEPROM Password EEPW (see
EEPROM PASSWORD REGISTERS).

21h — Password O

Bit 0 to 7 from 32-bit Password.

Write only. Returns 0 when read.

Address Function Conv. | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bitl | BitO
21h Password 0 w PW 0 [7:0]
Reset o | o | o | o | o | o 0 0
Bit Symbol Value Description
7:0 PW 0 [7:0] O'C:)P';;o Bit 0 to 7 from 32-bit Password
22h — Password 1
Bit 8 to 15 from 32-hit Password.
Write only. Returns O when read.
Address Function Conv. | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 Bitl | BitO
22h Password 1 w PW 1 [15:8]
Reset o | o | o | o | o | o 0 0
Bit Symbol Value Description
7:0 PW 1 [15:8] Oggrt]o Bit 8 to 15 from 32-bit Password
23h — Password 2
Bit 16 to 23 from 32-bit Password.
Write only. Returns 0 when read.
Address Function Conv. | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bitl | BitO
23h Password 2 w PW 2 [23:16]
Reset o | o | o | o | o | o 0 0
Bit Symbol Value Description
7:0 PW 2 [23:16] 022;0 Bit 16 to 23 from 32-bit Password
24h — Password 3
Bit 24 to 31 from 32-hit Password.
Write only. Returns O when read.
Address Function Conv. | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 Bitl | BitO
24h Password 3 w PW 3 [31:24]
Reset o | o | o | o | o | o 0 0
Bit Symbol Value Description
7:0 PW 3 [31:24] Ogggo Bit 24 to 31 from 32-bit Password
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3.13.EEPROM MEMORY CONTROL REGISTERS
See also EEPROM READ/WRITE.
25h — EE Address
This register holds the Address used for read or write from/to a single EEPROM Memory byte.
Read: Always readable. Write: Can be write-protected by password.
Address Function Conv. | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito
»5h EE Address R/WP EEADDR
Reset o | o | o | o | o | o | o [ o
Bit Symbol Value Description
7:0 EEADDR 022;0 Address for direct read or write one EEPROM Memory byte.
26h — EE Data
This register holds the Data that are read from, or that are written to a single EEPROM Memory byte.
Read: Always readable. Write: Can be write-protected by password.
Address Function Conv. | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
26h EE Data R/WP EEDATA
Reset x | ox | x [ x | x | x [ x | x
Bit Symbol Value Description
7:0 EEDATA O'C:)P';;o Data from direct read or for direct write to one EEPROM Memory byte.
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27h — EE Command
This register must be written with specific values, in order to Update or Refresh all (readable/writeable) Configuration
EEPROM registers or to read or write from/to a single EEPROM Memory byte.

Before using this commands, the automatic refresh function has to be disabled (EERD = 1) and the busy status bit
EEbusy has to indicate, that the last transfer has been finished (EEbusy = 0). Before entering the command 11h,
12h, 21h or 22h, EECMD has to be written with 00h.
Write only. Can be write-protected by password.

Address

Function Conv.

Bit 7 |

Bit 6 | Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 | Bit 1 ‘ Bit 0

27h

EE Command WP

EECMD

Reset

o |

o | o | o J o J o J o [ o

Bit

Symbol

Value |

Description

7:0

EECMD

Commands for EEPROM Memory (see EEPROM READ/WRITE)

00h

First command must be 00h. — Default value

11h

UPDATE (ALL CONFIGURATION RAM > EEPROM).

When writing a value of 11h, data from all Configuration RAM mirror bytes
(address 30h to 37h) are written (stored) into the corresponding
Configuration EEPROM bytes. See also USE OF THE CONFIGURATION
REGISTERS.

12h

REFRESH (ALL CONFIGURATION EEPROM -> RAM).

When writing a value of 12h, data from all Configuration EEPROM bytes
are read and copied into the corresponding Configuration RAM mirror
bytes (address 30h to 37h). Functions become active as soon as the RAM
bytes are written.

21h

WRITE TO ONE EEPROM BYTE (EEDATA (RAM) > EEPROM).

When writing a value of 21h, data from the EEDATA (RAM) byte are
written (stored) into the EEPROM byte with the address specified in the
EEADDR byte. For Configuration EEPROM (address 30h to 37h) and User
EEPROM (address 00h to2Ah).

22h

READ ONE EEPROM BYTE (EEPROM > EEDATA (RAM)).

When writing a value of 22h, data from the EEPROM byte with the address
specified in EEADDR byte are read and copied into the EEDATA (RAM)
byte. For Configuration EEPROM (address 30h to 37h) and User EEPROM
(address 00h to2Ah).
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3.14.1D REGISTER

28h — ID

This register holds the 4 bit Hardware Identification number (HID) and the 4 bit Version Identification number (VID).
The ID can be used to monitor a hardware modification and the version in the production line.

Read only. Writing to this register has no effect.

Address Function conv. | Bit7 | Bit6 | Bit5s | Bit4 | Bit3 | Bit2 | Bit1 | Bito
28h ID R HID VID
Reset Preconfigured Value Preconfigured Value
Bit Symbol Value Description
7:4 HID 0to 15 | Hardware Identification number.
3.0 VID 0to 15 | Version Identification number.

3.15.CONFIGURATION EEPROM WITH RAM MIRROR REGISTERS

All Configuration EEPROM at addresses 2Bh and 30h to 37h are memorized in the EEPROM and mirrored in the
RAM. Functions become active as soon as the RAM mirror bytes are written. See also USE OF THE
CONFIGURATION REGISTERS.

3.15.1. EEPROM RESERVED

2Bh — EEPROM RESERVED
This preconfigured (Factory Calibrated) value must not be overwritten.
Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bitl | BitO
EEPROM R/WP RESERVED (Must not be overwritten)
2Bh Reserved
Default value on delivery Preconfigured (Factory Calibrated)
Bit Symbol Value | Description
7:0 RESERVED Preconfigured (Factory Calibrated) — Must not be overwritten.

3.15.2. EEPROM PASSWORD ENABLE REGISTER

After a Power up and the first refreshment time tererr = ~66 ms, the Password Enable value EEPWE is copied from
the EEPROM to the corresponding RAM mirror. The default value preset on delivery is 00h.

30h — EEPROM Password Enable
Read: Always readable. Write: Can be write-protected by password.

Address Function Conv. | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
EEPROM
30h password Enable | R/WP EEPWE
Default value on delivery o | o J o | o J o | o | o ] o
Bit Symbol Value | Description

EEPROM Password Enable
Password function disabled.
0to 254 | When writing a value not equal 255, the password function is disabled.
7:0 EEPWE — 00h is the default value preset on delivery
Password function enabled.
255 When writing a value of 255, the Password registers (21h to 24h) can be
used to enter the 32-bit Password.
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3.15.3. EEPROM PASSWORD REGISTERS

After a Power up and the first refreshment time tererr = ~66 ms, the EEPROM Password registers 0 to 3 with the 32-
bit EEPROM Password are copied from the EEPROM to the corresponding RAM mirror. The default values preset
on delivery are 00h.

31h — EEPROM Password 0
Bit O to 7 from 32-bit EEPROM Password.
RAM mirror is Write only. Returns 0 when read. EEPROM can be READ when Unlocked.

Address Function Conv. | Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito
EEPROM .
31h Password 0 WP EEPW 0 [7:0]
Default value on delivery 0 0 | 0 | 0 | 0 | 0 0 0
Bit Symbol Value Description
7:0 EEPW 0 [7:0] 022;0 Bit 0 to 7 from 32-bit EEPROM Password
* EEPW registers: RAM mirror is Write only. Returns 0 when read. EEPROM can be READ when Unlocked.
32h - EEPROM Password 1
Bit 8 to 15 from 32-bit EEPROM Password.
RAM mirror is Write only. Returns 0 when read. EEPROM can be READ when Unlocked.
Address Function Conv. Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 Bit 1 Bit 0
EEPROM . ,
aoh Password 1 WP EEPW 1[15:8]
Default value on delivery 0 0 | 0 | 0 | 0 | 0 0 0
Bit Symbol Value Description
7:0 EEPW 1 [15:8] 022;‘0 Bit 8 to 15 from 32-bit EEPROM Password
* EEPW registers: RAM mirror is Write only. Returns 0 when read. EEPROM can be READ when Unlocked.
33h - EEPROM Password 2
Bit 16 to 23 from 32-bit EEPROM Password.
RAM mirror is Write only. Returns 0 when read. EEPROM can be READ when Unlocked.
Address Function Conv. Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 Bit 1 Bit 0
EEPROM WP EEPW 2 [23:16]
33h Password 2
Default value on delivery 0 0 | 0 | 0 | 0 | 0 0 0
Bit Symbol Value Description
7:0 EEPW 2 [23:16] 022;‘0 Bit 16 to 23 from 32-bit EEPROM Password
* EEPW registers: RAM mirror is Write only. Returns 0 when read. EEPROM can be READ when Unlocked.
34h — EEPROM Password 3
Bit 24 to 31 from 32-bit EEPROM Password.
RAM mirror is Write only. Returns 0 when read. EEPROM can be READ when Unlocked.
Address Function Conv. | Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito
EEPROM AWP EEPW 3 [31:24]
34h Password 3
Default value on delivery 0 o | o [ o | o [ o 0 0
Bit Symbol Value Description
7:0 EEPW 3 [31:24] 00010 | Bit 24 0 31 from 32-bit EEPROM Password
* EEPW registers: RAM mirror is Write only. Returns 0 when read. EEPROM can be READ when Unlocked.
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3.15.4. EEPROM CLKOUT REGISTER

35h — EEPROM Clkout
A programmable square wave output is available at CLKOUT pin. Clock output can be controlled by the CLKOE bit
(or by the CLKF flag) (see PROGRAMMABLE CLOCK OUTPUT). After a Power up and the first refreshment time
trrerr = ~66 Ms, the EEPROM Clkout values CLKOE, CLKSY, PORIE and FD are copied from the EEPROM to the
corresponding RAM mirror. The default values preset on delivery are: CL