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Features Built-in 32.768kHz Quartz Oscillator,
Frequency Adjusted for High Precision ( +5 x 10 -6

when Ta = +25 OC)

Supports I 2C-Bus’s High Speed Mode(400kHz)

Includes Time (H/M/S) and Calendar (YR/MO/DATE/
DAY) Counter Functions (BCD Code)

Select between 12-hr and 24-hr Clock Display

Auto Calculation of Leap Years until 2099

Built-in High-Precision Clock Precision Control
Logic

CPU Interrupt Generation Function (Cycle Time
Range: 1 Month to 0.5 Seconds, Includes Interrupt
Flags and Interrupt Stop Function)

Dual Alarm Functions (Alarm_W: Day/Hour/Min,
Alarm_D: Hour/Min)

32.768kHz Clock Output (CMOS Output with
Control Pin)

Oscillation Stop Detection Function (used to
Determine Presence of Internal Data)

Power Supply Voltage Monitoring Function (with
Selectable Detection Threshold)

Wide Clock Voltage Range: 1.15V to 5.5V

Wide Interface Voltage Range: 1.7V to 5.5V

Low Current Consumption: 0.48uA/3.0V (Typ.)

General Description

Ordering Information

Features

rebmuNredrO egakcaP krameR

CDSP0101Cu L41-POS

This module is an I2C bus interface-compliant real-time clock
which includes a 32.768kHz quartz oscillator that has been
adjusted for high precision. In addition to providing a function
for generating six types of interrupts, a dual alarm function,
an oscillation stop detection function (used to determine
presence of valid internal data at power-on), and a power
supply voltage monitoring function, this module includes a
digital clock precision adjustment function that can be used
to set various levels of precision. Since the internal
oscillation circuit is driven at a constant voltage, 32.768kHz
clock output is stable and free of voltage fluctuation effects.

All of these functions are implemented in a SOP-14L
package.

Servers

Telematics

Utility Power Meter

GPS

Pin Configuration

Applications

Note: uPI products are compatible with the current IPC/
JEDEC J-STD-020 requirement. They are halogen-free,
RoHS compliant and 100% matte tin (Sn) plating that are
suitable for use in SnPb or Pb-free soldering processes.

I2C-Bus Interface Real-Time Clock Module
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Typical Application Circuit

VDD

GND

SCL

SDA

TEST

FOUT

FOE

/INTA

/INTB

OPEN

0.1uF

4.7uF

Schottky 
Barrier Diode

D1 Note

VDD

C1010

10k 10k 10k 10k

Note : Pull-up resistor connections.
* SCL and SDA
Connect to the system-power-supply.
* / INTA and / INTB
When using these interrupt signals at battery backup, connect these pins to backup power supply.

Note : Use a secondary cell or lithium cell. A diode is not required when using a secondary cell.
When using a lithium cell, be sure to use a diode. Contact the battery manufacturer for
details regarding applied resistance values.
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Functional Pin Description

Functional Block Diagram

Interrupt Control
/INTA

/INTB

32kHz

Output

Control

FOUT

FOE

OSC
Divider

Correction
Div.

OSC

Detect

Comparator_W

Comparator_D

Alarm_W Register

(Min,Hour,Day)

Alarm_D Register

(Min,Hour)

Voltage

Detect
VDD

Time Counter

(Sec,Min,Hour,Day,Date,Month,Year)

Address

Decoder

Address

Register

Shift Register

I/O
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GND
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SDA
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Functional Description
Overview of Functions

Clock Functions

These functions enable setting, timing, and display of data including the year (last two digits), month, date, day, hour,
minute, and second. Any (two-digit) year that is a multiple of 4 is treated as a leap year and calculated automatically

as such until the year 2099.

Clock Precision Adjustment Function

The clock precision can be adjusted forward or back in units of +3.05 x 10-6. This function can be used to implement a
higher-precision clock function, such as by:

Enabling higher clock precision throughout the year by taking seasonal clock precision adjustments into account
in advance, or

Enabling correction of temperature-related clock precision variation in systems that include a temperature

detection function.

Note: Only the clock precision can be adjusted. The adjustments have no effect on the 32.768kHz output from the
FOUT pin.

Periodic Interrupt Function

In addition to the alarm function, Periodic interrupts can be output via the /INTA pin.

Select among five Periodic frequency settings: 2Hz, 1Hz, 1/60Hz, hourly, or monthly.

Select among two output waveforms for periodic interrupts: an ordinary pulse waveform (2Hz or 1Hz) or a waveform
(every second, minute, hour, or month) for CPU-level interrupts that can support CPU interrupts.

A polling function is also provided to enable monitoring of pin states via registers.

Alarm Functions

This module is equipped with two alarm functions (Alarm W and Alarm D) that output interrupt signals to the host at
preset times. The Alarm W function can be used for day, hour, and minute-based alarm settings, and it outputs interrupt
signals via the /INTB pin. Multiple day settings can be selected (such as Monday, Wednesday, Friday, Saturday, and
Sunday). The Alarm D function can be used only for hour or minute-based settings, and it outputs interrupt signals via
the /INTA pin.

A polling function is also provided to enable checking of each alarm mode by the host.

Oscillation Stop Detection Function, Power Drop Detection Function (Voltage Monitoring Function), and
Power-On Reset Detection Function

The oscillation stop detection function uses registers to record when oscillation has stopped.

The power drop detection function (supply voltage monitoring function) uses registers to record when the supply voltage
drops below a specified voltage threshold value. Use registers to specify either of two voltage threshold values: 2.1V or
1.3V. Voltage sampling is performed once per second in consideration of the module’s low current consumption.

While the oscillation stop detection function is useful for determining when clock data has become invalid, the supply
voltage monitoring function is useful for determining whether or not the clock data is able to become invalid. The supply
voltage monitoring function can also be used to monitor a battery’s supply voltage.

When these functions are utilized in combination with the power-on reset detection function, they are useful for determining
whether clock data is valid or invalid when checking for power-on from 0V or for back-up.

Interface with CPU

Data is read and written via the I2C bus interface using two signal lines: SCL (clock) and SDA (data).

Since neither SCL nor SDA includes a protective diode on the VDD side, a data interface between hosts with differing
supply voltages can still be implemented by adding pull-up resistors to the circuit board.

The SCL’s maximum clock frequency is 400kHz (when VDD > 1.7V), which supports the I2C bus’s high-speed mode.u
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32.768kHz Clock output

The 32.768kHz clock (with precision equal to that of the built-in quartz oscillator) can be output via the FOUT pin.

The FOUT pin is a CMOS pin which can be set for clock output when the FOE pin is at high level and for low-level

output when the FOE pin is at low level or is left open.

Note: The precision of this 32.768kHz clock output via the FOUT pin cannot be adjusted (even when using the clock

precision adjustment function).

Description of Registers
Register Table

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 sdnoceS 5* 04S 02S 01S 8S 4S 2S 1S

1 setuniM 04M 02M 01M 8M 4M 2M 1M

2 sruoH A/,P02H 01H 8H 4H 2H 1H

3 syaD 4W 2W 1W

4 syaD 02D 01D 8D 4D 2D 1D

5 shtnoM 4* 01OM 8OM 4OM 2OM 1OM

6 sraeY 08Y 04Y 02Y 01Y 8Y 4Y 2Y 1Y

7 tesffOlatigiD 4* 6F 5F 4F 3F 2F 1F 0F

8
;W_mralA

etuniM
04MW 02MW 01MW 8MW 4MW 2MW 1MW

9
;W_mralA

ruoH
02HW
A/,PW

01HW 8HW 4HW 2HW 1HW

A
;W_mralA

yaD
6WW 5WW 5WW 3WW 2WW 1WW 0WW

B
;D_mralA

etuniM
04MD 02MD 01MD 8MD 4MD 2MD 1MD

C
;D_mralA

ruoH
02HD
A/,PD

01HD 8HD 4HD 2HD 1HD

D 3*devreseR 3*devreseR

E 1lortnoC ELAW ELAD 42,21/ 6* TSET 2TC 1TC 0TC

F 2lortnoC LSDV TEDV TSX/ NOP 6* GFTC GFAW GFAD

Caution points:
1. The PON bit is a power-on reset flag bit.
The PON bit is set to ”1” when a reset occurs, such as during the initial power-up or when recovering from a supply
voltage drop. At the same time, all bits in the Control 1 and Control 2 registers except for the PON and / XST bits are
reset to ”0”.
Note: At this point, all other register values are undefined, so be sure to perform a reset before using the module.
Also, be sure to avoid entering incorrect date and time data, as clock operations are not guaranteed when the time data
is incorrect.
2. The TEST bit is used by the manufacturer for testing. Be sure to set “0” for this bit.
*3. Address D (a reserved register) is used for the manufacturer’s settings. Do not read from or write to this register.
*4. All bits marked with a “ 0” in the above table should be set as “0”. Their value when read will be “0”.
*5. All bits marked with “ ” are read-only bits. Their value when read is always “0”.
*6. Bits marked with “ ” are RAM bits that can contain any value and are read/write-accessible.
However, these bits are cleared to zero when the PON bit value is “1”.

Functional Description
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Functional Description
Control register 1 (Reg E)

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

E
1lortnoC
)tluafeD(

ELAW
)0(

ELAD
)0(

42,21/
)0( )0(

TSET
)0(

2TC
)0(

1TC
)0(

0TC
)0(

*) The default value is the value that is read (or is set internally) after the PON bit has been set to “1,” such as after
powering up from 0V or recovering from a supply voltage drop.

1) WALE bit

This bit is used to set up the Alarm W function (to generate alarms matching day, hour, or minute settings).

ELAW ataD noitpircseD

/etirW
daeR

0 tluafeDdilavninoitareponosirapmochctam,W_mralA

1 )sruccohctamnehw"L"=BTNI/(dilavnoitareponosirapmochctam,W_mralA

2) DALE bit

This bit is used to set up the Alarm D function (to generate alarms matching hour or minute settings).

ELAD ataD noitpircseD

/etirW
daeR

0 tluafeDdilavninoitareponosirapmochctam,D_mralA

1 )sruccohctamnehw"L"=ATNI/(dilavnoitareponosirapmochctam,D_mralA

3) /12,24 bit

This bit is used to select between 12-hour clock operation and 24-hour clock operation.

42,21/ ataD noitpircseD

/etirW
daeR

0 tluafeDkcolcruoh-21

1 kcolcruoh-42

* Be sure to select between 12-hour and 24-hour clock operation before writing the time data.

4) “ ” bit

This is a read/write-accessible RAM bit that contains any (arbitrary) data.

However, this bit is cleared to zero when the PON bit value is “1”.

5) TEST bit

This bit is used by the manufacturer for testing. Be sure to write “0” to this bit.

Be careful to avoid writing a “1” to this bit when writing to other bits.

TSET ataD noitpircseD

/etirW
daeR

0 tluafeDedomnoitarepolamroN

1 )edomtsets'rerutcafunam(detibihorpgnitteS
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6) CT2, CT1, and CT0 bits

These bits are used to set up the operation of the periodic interrupt function that uses the /INTA pin.

2TC 1TC 0TC
gnittestuptuos'nipATNI/

edommrofevaW gnimitllaF/elcyC

0 0 0 - tluafeD)FFO=(Z-iH=ATNI/

0 0 1 - woldexiF=ATNI/

0 1 0 )1*edomesluP )ytud%05(zH2

0 1 1 )1*edomesluP )ytud%05(zH1

1 0 0 )2*edomleveL )pu-tnuocdnoces-rephtiwsuonorhcnyS(dnocesrepecnO

1 0 1 )2*edomleveL )"00:"hcaersdnocesnehwsruccO(etunimrepecnO

1 1 0 )2*edomleveL )"00:00"hcaersdnocesdnasetunimnehwsruccO(ruohrepecnO

1 1 1 )2*edomleveL )htnomfoyadtsrifno00:00:00tasruccO(htnomrepecnO

Control register 2 (Reg F)

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

F
2lortnoC
)tluafeD(

LSDV
)0(

TEDV
)0(

TSX/
)0(

NOP
)0( )0(

GFTC
)0(

GFAW
)0(

GFAD
)0(

*1) The default value is the value that is read (or is set internally) after the PON bit has been set to “1,” such as after
powering up from 0V or recovering from a supply voltage drop.

*2) ‘“-” indicates undefined status.

1) VDSL bit

This bit is used to set the power drop detection function’s threshold voltage value.

LSDV ataD noitpircseD

/etirW
daeR

0
eulavegatlovdlohserhts'noitcnufnoitcetedpordrewopehtsaV1.2steS

tluafeD

1 eulavegatlovdlohserhts'noitcnufnoitcetedpordrewopehtsaV3.1steS
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2) VDET bit

This bit indicates the power drop detection function’s detection results.

VDET = “1” once a power voltage drop has occurred.

TEDV ataD noitpircseD

etirW
0

dnanoitareponoitcetedpordrewopehtstratser,orezottibTEDVehtsraelC
tluafeDnoitareponoitcetedpordrewoptxenrofpustes

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR

0 tluafeDdetcetedtonsawpordrewoP

1
detcetedsawpordrewoP

)orezotderaelclitnudlehsieulavtibtahtsitluser(

3) / XST bit

This bit indicates the oscillation stop detection function’s detection results.

If a “1” has already been written to this bit, it is cleared to zero when stopping of internal oscillation is detected.

TSX/ ataD noitpircseD

etirW

0 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

1
txenrofpustesdnadelbane-esusanoitcnufnoitcetedpotsnoitallicsoehtsteS

noitareponoitceted

daeR
0 )nettirwsi"1"alitnudlehsieulavtibtahtsitluser(detcetedsawpotsnoitallicsO

1 detcetedtonsawpotsnoitallicsO

4) PON bit

This bit indicates the power-on reset detection function’s detection results.

The PON bit is set (= 1) when the internal power-on reset function operates.

NOP ataD noitpircseD

etirW
0 noitareponoitcetedtxenpustesdnaorezottibNOPehtsraelC

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR

0 detcetedtonsawteserno-rewoP

1
otderaelclitnudlehsieulavtibtahtsitluser(detcetedsawteserno-rewoP

tluafeD)orez

* When PON = “1” all bits in the Clock Precision Adjustment register and in the Control 1 and Control 2 registers (except
for the PON and / XST bits) are reset to “0”. This also causes output from /INTA and /INTB pin to be stopped (= Hi-Z).

Functional Description
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Functional Description
5) “ ” bit

Bits marked with “ ” are RAM bits that can contain any value and are read/write-accessible.

However, these bits are cleared to zero when the PON bit value is “1”.

6) CTFG bit

During a read operation, this bit indicates the /INTA pin’s periodic interrupt output status.

This status can be set as OFF by writing a “0” to this bit when /INTA = “ L”.

GFTC ataD noitpircseD

etirW
0

hcihwta,edomlevelnisitpurretnicidoirepehtnehwylnonettirwebnac"0"A
tonseodD_mralAnehwylnO(.sutats)z-iH(FFOottessinipATNI/ehtemit

.elcyctxenehttaniaga"1"semocebllitseulaveht,nettirwsi"0"aretfA)hctam
tluafeD

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR
0

)z-iH(FFO=ATNI/;sutatsFFOtuptuotpurretnicidoireP
tluafeD

1 "L"=ATNI/;sutatsNOtuptuotpurretnicidoireP

7) WAFG bit

This bit is valid only when the WALE bit value is “1”. The WAFG bit value becomes “1” when Alarm W has occurred.

The /INTB = “L” status that is set at this time can be set to OFF by writing a “0” to this bit.

GFAW ataD noitpircseD

etirW
0 tluafeD)z-iH(FFO=nipBTNI/

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR

0
emittnerruchctamtonseodgnittesemitW_mralA

tluafeD)"0"signittess'tibELAWehtnehw"0"syawlasieulavs'tibsihT(

1
emittnerrucsehctamgnittesW_mralA

)orezotderaelclitnudlehsieulavtibtahtsitluseR(

8) DAFG bit

This bit is valid only when the DALE bit value is “1”. The DAFG bit value becomes “1” when Alarm D has occurred.

The /INTA = “L” status that is set at this time can be set to OFF by writing a “0” to this bit.

GFAD ataD noitpircseD

etirW
0

)FFOsisutatstuptuotpurretnicidoirepehtnehwylnotub()z-iH(FFO=nipATNI/
tluafeD

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR

0
emittnerruchctamtonseodgnittesemitD_mralA

tluafeD)"0"signittess'tibELADehtnehw"0"syawlasieulavs'tibsihT(

1
emittnerrucsehctamgnittesemitD_mralA

)orezotderaelclitnudlehsieulavtibtahtsitluser(
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Functional Description
Time counter (Reg 0 to 2)

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 sdnoceS 04S 02S 01S 8S 4S 2S 1S

1 setuniM 04M 02M 01M 8M 4M 2M 1M

2 sruoH
02H
A/,P

01H 8H 4H 2H 1H

*) “ ” indicates write-protected bits. A zero is always read from these bits.

The time counter counts seconds, minutes, and hours.

The data format is BCD format (except during 12-hour display mode). For example, when the “seconds” register
value is “0101 1001” it indicates 59 seconds.

* Note with caution that writing non-existent time data may interfere with normal operation of the time counter.

1) Second counter

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 sdnoceS 04S 02S 01S 8S 4S 2S 1S

This second counter counts from “00” to “01,” “02,” and up to 59 seconds, after which it starts again from 00
seconds.

When a value is written to the second counter, the internal counter is also reset to zero in less than one second.

2) Minute counter

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

1 setuniM 04M 02M 01M 8M 4M 2M 1M

This minute counter counts from “00” to “01,” “02,” and up to 59 minutes, after which it starts again from 00
minutes.

3) Hour counter

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

2 sruoH
02H
A/,P

01H 8H 4H 2H 1H

The hour counter counts hours, and its clock mode differs according to the value of its /12,24 bit.

During 24-hour clock operation, bit 5 functions as H20 (two-digit hour display). During 12-hour clock operation, bit
5  unctions as an AM/PM indicator (“0” indicates AM and “1” indicates PM).
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tib42,21/ noitpircseD
dnaruoh-42gnirud]h[atad)retsigersruoH(2sserddA

sedomnoitarepokcolcruoh-21

0 kcolcruoh-21

)21MA(21 )21MP(23

)10MA(10 )10MP(12

)20MA(20 )20MP(22

)30MA(30 )30MP(32

)40MA(40 )40MP(42

)50MA(50 )50MP(52

)60MA(60 )60MP(62

)70MA(70 )70MP(72

)80MA(80 )80MP(82

)90MA(90 )90MP(92

)01MA(01 )01MP(03

)11MA(11 )11MP(13

1 kcolcruoh-42

00 21

10 31

20 41

30 51

40 61

50 71

60 81

70 91

80 02

90 12

01 22

11 32

Functional Description
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Day counter (Reg 3)

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

3 syaD 4W 2W 1W

*) ” ” indicates write-protected bits. A zero is always read from these bits.

The day counter is a divide-by-7 counter that counts from 00 to 01 and up 06 before starting again from 01.

The correspondence between days and count values is shown below.

syaD 4W 2W 1W yaD krameR

daeR/etirW

0 0 0 yadnuS h00

0 0 1 yadnoM h10

0 1 0 yadseuT h20

0 1 1 yadsendeW h30

1 0 0 yadsruhT h40

1 0 1 yadirF h50

1 1 0 yadrutaS h60

tibihorpetirW 1 1 1 - .tibsihtrofgnittesaretnetonoD

Calendar counter (Reg 4 to 6)

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

4 syaD 02D 01D 8D 4D 2D 1D

5 shtnoM 0 01OM 8OM 4OM 2OM 1OM

6 sraeY 08Y 04Y 02Y 01Y 8Y 4Y 2Y 1Y

*1) Be sure to set a “0” for any bit whose value is shown above as “0”. A zero is returned when any of these bits is read.

*2) ” ” indicates write-protected bits. A zero is always read from these bits.

The auto calendar function updates all dates, months, and years from January 1, f2001 to December 31, 2099.

The data format is BCD format. For example, a date register value of “0011 0001” indicates the 31st.

* Note with caution that writing non-existent date data may interfere with normal operation of the calendar counter.

1) Date counter

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

4 syaD 02D 01D 8D 4D 2D 1D

The updating of dates by the date counter varies according to the month setting.

* A leap year is set whenever the year value is a multiple of four (such as 04, 08, 12, 88, 92, or 96).

Functional Description
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syaD yaD krameR

daeR/etirW

21ro,01,8,7,5,3,1 ...10,13,03ot30,20,10

11ro,9,6,4 ...20,10,03ot30,20,10

raeypaelniyraurbeF ...10,92,82ot30,20,10

raeylamronniyraurbeF ...20,10,82ot30,20,10

2) Month counter

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

5 shtnoM 0 01OM 8OM 4OM 2OM 1OM

The month counter counts from 01 (January), 02 (February), and up to 12 (December), then starts again at 01
(January).

* Be sure to set a “0” for any bit whose value is shown above as “0”. A zero is returned when any of these bits is read.

3) Year counter

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

6 sraeY 08Y 04Y 02Y 01Y 8Y 4Y 2Y 1Y

The year counter counts from 00, 01, 02 and up to 99, then starts again at 00.

*In any year that is a multiple of four (04, 08, 12, 88, 92, 96, etc.), the dates in February are counted from 01, 02, 03 and
up to 29 before starting again at 01.

Clock precision adjustment register (Reg 7)

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

7
tesffOlatigiD

)tluafeD(
0

)0(
6F
)0(

5F
)0(

4F
)0(

3F
)0(

2F
)0(

1F
)0(

0F
)0(

*) ‘Be sure to set a “0” for any bit whose value is shown above as “0”. A zero is returned when any of these bits is read.

The binary encoded settings in the seven bits from F6 to F0 are used to set the precision of the clock generated
from the 32768-Hz internal oscillator up to ±189 x 10-6 in the forward (ahead) or reverse (behind) direction, in units of
+3.05 x 10-6. (Only the clock precision can be adjusted. The 32.768kHz output from the FOUT pin is not affected.)

When not using this function, be sure to set “0” for bits F6 to F0.

Functional Description
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Alarm_W register (Reg 8 to A)

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

8
;W_mralA

etuniM
04MW 02MW 01MW 8MW 4MW 2MW 1MW

9
;W_mralA

ruoH
,PW02MW

A/
01HW 8HW 4HW 2HW 1HW

A
;W_mralA

yaD
6WW 5WW 4WW 3WW 2WW 1WW 0WW

*) ” ” indicates write-protected bits. A zero is always read from these bits.

The Alarm W function is used, along with the WALE and WAFG bits, to set alarms for specified day, hour, and
minute values.

When the Alarm_W setting matches the current time, /INTB pin is set to “L” and the WALE bit is set to “1”.

Note: If the current date/time is used as the Alarm_W setting, the alarm will not occur until the counter counts up to the
current date/time (i.e., an alarm will occur next time, not immediately).

During 24-hour clock operation, the “Alarm_W ; Hours” register’s bit 5 (WH20, WP, /A) functions as WH20 (two-
digit hour display), and during 12-hour clock operation it functions as an AM/PM indicator.

When the Alarm_W function’s day values (WW6 to WW0) are all “0” Alarm W does not occur.

Alarm_ D register (Reg B and C)

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

B
;D_mralA

etuniM
04MD 02MD 01MD 8MD 4MD 2MD 1MD

C
;D_mralA

ruoH
02MD
A/,PD

01HD 8HD 4HD 2HD 1HD

*) ” ” indicates write-protected bits. A zero is always read from these bits.

The Alarm D function is used, along with the DALE and DAFG bits, to set alarms for specified hour and minute
values.

When the Alarm_D setting matches the current time, /INTA pin is set to “L” and the DALE bit is set to “1”.

Note: If the current time is used as the Alarm_D setting, the alarm will not occur until the counter counts up to the
current time (i.e., an alarm will occur next time, not immediately).

During 24-hour clock operation, the “Alarm_D ; Hours” register’s bit 5 (DH20, DP, /A) functions as DH20 (two-digit
hour display), and during 12-hour clock operation it functions as an AM/PM indicator.

Functional Description
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Clock Precision Adjustment Function

The clock precision can be set ahead or behind.

This function can be used to implement a higher-precision clock function, such as by:

Enabling higher clock precision throughout the year by taking seasonal clock precision adjustments into account
in advance, or

Enabling correction of temperature-related clock precision variation in systems that include a temperature detection
function.

* Note: Only the clock precision can be adjusted. The adjustments have no effect on the 32.768kHz output from the
FOUT pin.

Related register

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

7
tesffOlatigiD

)tluafeD(
0

)0(
6F
)0(

5F
)0(

4F
)0(

3F
)0(

2F
)0(

1F
)0(

0F
)0(

*) Be sure to set a “0” for any bit whose value is shown above as “0”. A zero is returned when any of these bits is read.

The binary encoded settings in the seven bits from F6 to F0 are used to set the precision of the clock generated
from the 32768-Hz internal oscillator up to +189.1 × 10-6 in the forward (ahead) or reverse (behind) direction, in units of
+3.05 x 10-6.

*1) When not using this function, be sure to set “0” for bits F6 to F0.

*2) This function operates every twenty seconds (at 00 seconds, 20 seconds, and 40 seconds within each minute),
which changes the cycle of the periodic interrupts that occur via this timing.

Functional Description
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Adjustment capacity

1) Adjustment range and resolution

egnartnemtsujdA noitulosertnemtsujdA tnemtsujdafognimitlanretnI

01x1.981- 6- 01x1.981+ot 6- 01x50.3-/+ 6- sdnoces02yreveecnO
)sdnoces"04"dna"02","00"ta(

2) Adjustment amount and adjustment value

tnuomatnemtsujdA
01( 6- )

atadtnemtsujdA
lamicedaxeH/lamiceD

7tiB
0

6tiB
6F

5tiB
5F

4tiB
4F

3tiB
3F

2tiB
2F

1tiB
1F

0tiB
0F

01.981- hF3/36+ 0 0 1 1 1 1 1 1

50.681- hE3/26+ 0 0 1 1 1 1 1 0

00.381- hD3/16+ 0 0 1 1 1 1 0 1

.

.

.

.

.

.

.

.

.

51.9- h40/4+ 0 0 0 0 0 1 0 0

01.6- h30/3+ 0 0 0 0 0 0 1 1

50.3- h20/2+ 0 0 0 0 0 0 1 0

FFO h10/1 0 0 0 0 0 0 0 1

FFO h00/0 0 0 0 0 0 0 0 0

50.3+ hF7/1- 0 1 1 1 1 1 1 1

01.6+ hE7/2- 0 1 1 1 1 1 1 0

51.9+ hD7/3- 0 1 1 1 1 1 0 1

.

.

.

.

.

.

.

.

.

00.381+ h44/06- 0 1 0 0 0 1 0 0

50.681+ h34/16- 0 1 0 0 0 0 1 1

01.981+ h24/26- 0 1 0 0 0 0 1 0

FFO h14/36- 0 1 0 0 0 0 0 1

FFO h04/46- 0 1 0 0 0 0 0 0

Functional Description
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Adjustment examples

Example 1) Setting time forward

Objective) To adjust (advance) the clock precision when FOUT clock output is 32767.7Hz

(1) Determine the current amount of variance

32767.7Hz J (32767.7-32768) / 32768   * [ 32768 ] = Reference values

J -9.16 x 10-6

(2) Calculate the optimum adjustment data (decimal value) relative to the current variance.

Adjustment data = variance / adjustment resolution

= -9.16 / 3.05

≅ -3 (decimal values are rounded down from 4 and up from 5)

*For adjusting forward from a retarded variance, this formula can be corrected using reciprocal numbers, but since this
roduct inverts the +/- attributes, this formula can be used as it is.

(3) Calculate the setting adjustment data (hexadecimal)

To calculate the setting adjustment data while taking 7-bit binary encoding into account, subtract the adjustment data
(decimal) from 128 (80h).

Setting adjustment data = 128 - 3 = 125 (decimal)

= 80h - 03h = 7Dh (hexadecimal)

Example 2) Setting time backward

Objective) To adjust (set back) the clock precision when FOUT clock output is 32768.3Hz

(1) Determine the current amount of variance

32768.3Hz J (32768.3 - 32768) / 32768   * [ 32768 ] = reference values

J +9.16 x 10-6

(2) Calculate the optimum adjustment data (decimal value) relative to the current variance.

Adjustment data = (variance / adjustment resolution) + 1

= (+9.16 / 3.05) + 1 * Add 1 since reference value is 01h

≅ +4 (decimal values are rounded down from 4 and up from 5)

* For adjusting backward from an advanced variance, this formula can be corrected using reciprocal numbers, but since
this product inverts the +/- attributes, this formula can be used as it is.

(3) Calculate the setting adjustment data (hexadecimal)

The value “4” can be used in hexadecimal as it is (04h).

Setting adjustment data = 04h (hexadecimal)

Periodic Interrupt Function

Periodic interrupt output can be obtained via the /INTA pin.

Select among five periodic-cycle settings: 2Hz (once per 0.5 seconds), 1Hz (once per second), 1/60 Hz (once per
minute), 1/3600Hz (once per hour), or monthly (on the 1st of each month).

Select between two output waveforms for periodic interrupts: an ordinary pulse waveform (2Hz or 1Hz) or a waveform
(every second, minute, hour, or month) for CPU-level interrupts that can support CPU interrupts.

A polling function is also provided to enable monitoring of pin states via registers.

Functional Description
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Related registers

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

E
1lortnoC
)tluafeD(

ELAW
)0(

ELAD
)0(

42,21/
)0( )0(

TSET
)0(

2TC
)0(

1TC
)0(

0TC
)0(

F
2lortnoC
)tluafeD(

LSDV
)0(

TEDV
)0(

TSX/
)0(

NOP
)0( )0(

GFTC
)0(

GFAW
)0(

GFAD
)0(

*1) The default value is the value that is read (or is set internally) after the PON bit has been set to “1,” such as after
powering up from 0V or recovering from a supply voltage drop.

*2) ” -” indicates undefined status.

1) CTFG bit

During a read operation, this bit indicates the /INTA pin’s periodic interrupt output status.

This status can be set as OFF by writing a “0” to this bit when /INTA = “ L”.

GFTC ataD noitpircseD

etirW
0

hcihwta,edomlevelnisitpurretnicidoirepehtnehwylnonettirwebnac"0"A
.sutats)z-iH(FFOottessinipATNI/ehtemit

)hctamtonseodD_mralAnehwylnO(
tluafeD.elcyctxenehttaniaga"1"semocebllitseulaveht,nettirwsi"0"aretfA

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR
0 tluafeD)z-iH(FFO=ATNI/;sutatsFFOtuptuotpurretnicidoirep

1 "L"=ATNI/;sutatsNOtuptuotpurretnicidoireP

2) CT2, CT1, CT0 bit

Combinations of these three bits are used to change the /INTA pin’s output status.

2TC 1TC 0TC
gnittestuptuos'nipATNI/

edommrofevaW gnimitllaF/elcyC

0 0 0 - tluafeD)FFO=(Z-iH=ATNI/

0 0 1 - woldexiF=ATNI/

0 1 0 )1edomesluP )ytud%05(zH2

0 1 1 )1edomesluP )ytud%05(zH1

1 0 0 )2edomleveL )pu-tnuocdnoces-rephtiwsuonorhcnyS(dnocesrepecnO

1 0 1 )2edomleveL )"00:"hcaersdnocesnehwsruccO(etunimrepecnO

1 1 0 )2edomleveL )"00:00"hcaersdnocesdnasetunimnehwsruccO(ruohrepecnO

1 1 1 )2edomleveL )htnomfoyadtsrifno00:00:00tasruccO(htnomrepecnO

*The /INTA pin goes low (“L”) when the Alarm_D function operates, but you can prevent that effect by setting “0” for
CT2, CT1, and CT0 to stop this function.

Functional Description
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Mode-specific output waveforms

*1) Pulse mode

A 2-Hz or 1-Hz clock pulse is output.

The relation between the clock pulse and the count operation is shown below.

(Count up seconds)

92uS(approx)

/INTRA pin

CTFG bit

Overwrite seconds counter

Note 1: As is shown in the above diagram, the seconds register’s count up operation occurs approximately 92us after
the falling edge of the /INTA output. Therefore, if the clock’s value is read immediately after the output’s falling edge,
the read clock value may appear to be about one second slower than the RTC module’s clock value.

Note 2: When the seconds counter is overwritten, the counter for time values under one second is also reset, which
causes the

/INTA level to go low (“L”) again.

Note 3: When using the clock precision adjustment function, the periodic interrupt’s cycle changes once every 20
seconds.

During pulse mode:

The period during which the output pulse is low can be adjusted backward or forward up to +3.784 msec.

(For example, the duty for the 1-Hz setting can be adjusted +0.3784% from 50%.)

*2) Level mode

Select among four interrupt cycles: one second, one minute, one hour, or one month.

Counting up of seconds occurs in sync with the falling edge of the interrupt output. The following is a timing chart when
a one-second interrupt cycle has been set.

CTFG bit

/INTRA pin

Write 0 to CTFG

(Count up seconds) (Count up seconds) (Count up seconds)

Write 0 to CTFG

Note: When using the clock precision adjustment function,

A one-second period can be adjusted backward or forward up to +3.784 msec.

Alarm W function

The Alarm W function generates interrupt signals (output via the /INTB pin) that correspond to specified days, hours,
and minutes.

Multiple day settings can be selected (such as Monday, Wednesday, Friday, Saturday, and Sunday).

A polling function is also provided to enable checking of each alarm mode by the host.

Functional Description
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Functional Description
Related registers

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

1 setuniM 04M 02M 01M 8M 4M 2M 1M

2 sruoH
02H
A/,P

01H 8H 4H 2H 1H

3 syaD 4W 2W 1W

8
;W_mralA

etuniM
04MW 02MW 01MW 8MW 4MW 2MW 1MW

9
;W_mralA

ruoH
02HW
A/,PW

01HW 8HW 4HW 2HW 1HW

A
;W_mralA

yaD
6WW 5WW 5WW 3WW 2WW 1WW 0WW

E
1lortnoC
)tluafeD(

ELAW
)0(

ELAD
)0(

42,21/
)0( )0(

TSET
)0(

2TC
)0(

1TC
)0(

0TC
)0(

F
2lortnoC
)tluafeD(

LSDV
)0(

TEDV
)0(

TSX/
)-(

NOP
)0( )0(

GFTC
)0(

GFAW
)0(

GFAD
)0(

*1) The default value is the value that is read (or is set internally) after the PON bit has been set to “1,” such as after
powering up from 0V or recovering from a supply voltage drop.

*2) “%” indicates write-protected bits. A zero is always read from these bits.

*3) ‘Bits marked with “ ” are RAM bits that can contain any value and are read/write-accessible. However, these bits
are cleared to zero when the PON bit value is “1”.

*4) “-” indicates undefined status.

When the Alarm_W setting matches the current time, /INTB pin is set to “L” and the WALE bit is set to “1”.

Note: If the current date/time is used as the Alarm_W setting, the alarm will not occur until the counter counts up to the
current date/time (i.e., an alarm will occur next time, not immediately).

During 24-hour clock operation, the “Alarm_W ; Hours” register’s bit 5 (WH20, WP, /A) functions as WH20 (two-digit
hour display), and during 12-hour clock operation it functions as an AM/PM indicator.

When the Alarm_W function’s day values (WW6 to WW0) are all “0” Alarm W does not occur.

1) WALE bit

This bit is used to set up the Alarm W function (to generate alarms matching day, hour, or minute settings).

ELAW ataD noitpircseD

/etirW
daeR

0 tluafeDdilavninoitareponosirapmochctam,W_mralA

1 )sruccohctamnehw"L"=BTNI/(dilavnoitareponosirapmochctam,W_mralA

* When using the Alarm W function, first set this WALE bit value as “0”, then stop the function. Next, set the day, hour,
minute, and the WAFG bit. Finally, set “1” to the WALE bit to set the Alarm W function as valid. The reason for first
setting the WALE bit value as “0” is to prevent /INTB = “L” output in the event that a match between the current time and
alarm setting occurs while the alarm setting is still being made.

u
P

I 
C

o
n
fi
d
e
n
ti
a
l



uC1010Conceptual

21uC1010-DS-C3100, Nov. 2012
www.upi-semi.com

Functional Description
2) WAFG bit

This bit is valid only when the WALE bit value is “1”. When a match occurs between the Alarm_W setting and the
current time, the WAFG bit value becomes “1” approximately 61us afterward. (There is no effect when the WALE bit
becomes “0”.)

The /INTB = “L” status that is set at this time can be set to OFF by writing a “0” to this bit.

GFAW ataD noitpircseD

etirW
0 tluafeD)z-iH(FFO=nipBTNI/

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR

0
tluafeDemittnerruchctamtonseodgnittesemitW_mralA

)"0"signittess'tibELAWehtnehw"0"syawlasieulavs'tibsihT(

1
emittnerrucsehctamgnittesW_mralA

)orezotderaelclitnudlehsieulavtibtahtsitluseR(

*When a “0” is written to the WAFG bit, provisionally the WAFG bit value is “0” and the /INTB pin status is OFF (Hi-z).
However, as long as the WALE bit value is “1” the Alarm W function continues to operate, and Alarm W occurs again the
next time the same specified time arrives. You can stop Alarm W from occurring by writing “0” to the WALE bit to set
this function as invalid.
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3) /12, 24 bit

This bit is used to select between 12-hour clock operation and 24-hour clock operation.

tib42,21/ noitpircseD
dnaruoh-42gnirud]h[atad)retsigersruoH(2sserddA

sedomnoitarepokcolcruoh-21

0 kcolcruoh-21

)21MA(21 )21MP(23

)10MA(10 )10MP(12

)20MA(20 )20MP(22

)30MA(30 )30MP(32

)40MA(40 )40MP(42

)50MA(50 )50MP(52

)60MA(60 )60MP(62

)70MA(70 )70MP(72

)80MA(80 )80MP(82

)90MA(90 )90MP(92

)01MA(01 )01MP(03

)11MA(11 )11MP(13

1 kcolcruoh-42

00 21

10 31

20 41

30 51

40 61

50 71

60 81

70 91

80 02

90 12

01 22

11 32

*Be sure to select between 12-hour and 24-hour clock operation before writing the time data.

4) Day setting

The following table shows the correspondence between the current day (W4, W2, W1) and the Alarm_W day (WW6 to
WW0). Be sure to set a “1” to the Alarm_W day when the alarm will occur. (An alarm will not occur for any day that has
a “0” setting.)

It is possible to enter settings for several days at the same time, in which case be sure to set a “1” for each day (among
WW6 to WW0) in which an alarm will occur.

Functional Description
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noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

;W_mralA
yaD

6WW 5WW 4WW 3WW 2WW 1WW 0WW

)s(yadtegraT
)1W,2W,4W(

--
yadrutaS
)0,1,1(

yadirF
)1,0,1(

yadsruhT
)0,0,1(

yadsendeW
)1,1,0(

yadseuT
)0,1,0(

yadnoM
)1,0,0(

yadnuS
)0,0,0(

Alarm setting examples

Examples of settings for alarm usage are shown below.

)elpmaxe(gnittesmralA

yaD;W_mralA
gnittesyaD

ruoH;W_mralA
)lamicedaxeh(ruoH

etuniM;W_mralA
)lamicedaxeh(etuniM

WW
6

taS

WW
5

irF

WW
4

uhT

WW
3

deW

WW
2
euT

WW
1

noM

WW
1
nuS

ruoh-42
kcolc

ruoh-21
kcolc

ruoh-42&21
kcolc

MA00:00tayadyrevE 1 1 1 1 1 1 1 sruohh00 sruohh21 nimh00

MA03:10tayadyrevE 1 1 1 1 1 1 1 sruohh10 sruohh10 nimh03

MA95:11tayadyrevE 1 1 1 1 1 1 1 sruohh11 sruohh11 nimh95

MP00:21tairFotnoM 0 1 1 1 1 1 0 sruohh21 sruohh23 nimh00

MP03:10tayadnuS 0 0 0 0 0 0 1 sruohh31 sruohh12 nimh03

MP95:11tairF/deW/noM 0 1 0 1 0 1 0 sruohh32 sruohh13 nimh95

WAFG, DAFG and /INTA, /INTB output

WAFG(DAFG) bit

/INTRA, /INTRB pins

Write 0 to WTFG
(DAFG)

(Alarm/time match)

Write 0 to WTFG
(DAFG)

61uS(approx) 61uS(approx)

(Alarm/time match) (Alarm/time match)

Alarm D function

The Alarm D function generates interrupt signals (output via the /INTA pin) that correspond to specified hours and
minutes.

A polling function is also provided to enable checking of each alarm mode by the host.

Functional Description
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Related registers

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

1 setuniM 04M 02M 01M 8M 4M 2M 1M

2 sruoH
02H
A/,P

01H 8H 4H 2H 1H

B
;D_mralA

etuniM
04MD 02MD 01MD 8MD 4MD 2MD 1MD

C
;D_mralA

ruoH
02MD

A/,P
01HD 8HD 4HD 2HD 1HD

E
1lortnoC
)tluafeD(

ELAW
)0(

ELAD
)0(

42,21/
)0( )0(

TSET
)0(

2TC
)0(

1TC
)0(

0TC
)0(

F
2lortnoC
)tluafeD(

LSDV
)0(

TEDV
)0(

TSX/
)-(

NOP
)0( )0(

GFTC
)0(

GFAW
)0(

GFAD
)0(

*1) The default value is the value that is read (or is set internally) after the PON bit has been set to “1,” such as after
powering up from 0V or recovering from a supply voltage drop.

*2) ” ” indicates write-protected bits. A zero is always read from these bits.

*3) Bits marked with “ ”are RAM bits that can contain any value and are read/write-accessible. However, these bits are
cleared to zero when the PON bit value is “1”.

*4) “-” indicates undefined status.

When the Alarm_D setting matches the current time, /INTA pin is set to “L” and the DALE bit is set to “1”.

Note: If the current date/time is used as the Alarm_D setting, the alarm will not occur until the counter counts up to the
current date/time (i.e., an alarm will occur next time, not immediately).

During 24-hour clock operation, the “Alarm_D ; Hours” register’s bit 5 (DH20, DP, /A) functions as DH20 (two-digit hour
display), and during 12-hour clock operation it functions as an AM/PM indicator.

1) DALE bit

GFTC ataD noitpircseD

/etirW
daeR

0 tluafeDdilavninoitareponosirapmochctam,D_mralA

1 )sruccohctamnehw"L"=ATNI/(dilavnoitareponosirapmochctam,D_mralA

This bit is used to set up the Alarm D function (to generate alarms matching hour or minute settings).

* When using the Alarm D function, first set this DALE bit value as “0,” then stop the function. Next, set the hour, minute,
and the DAFG bit. Finally, set “1” to the DALE bit to set the Alarm D function as valid.

The reason for first setting the DALE bit value as “0” is to prevent /INTA = “L” output in the event that a match between
the current time and alarm setting occurs while the alarm setting is still being made.

2) DAFG bit

This bit is valid only when the DALE bit value is “1”. When a match occurs between the Alarm_D setting and the current
time, the DAFG bit value becomes “1” approximately 61us afterward. (There is no effect when the DALE bit becomes
“0”.)

The /INTA = “L” status that is set at this time can be set to OFF by writing a “0” to this bit.

Functional Description
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GFAD ataD noitpircseD

etirW
0 tluafeD)FFOsituptuotpurretnicidoirepnehwylno()z-iH(FFO=nipATNI/

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR

0
tluafeDemittnerruchctamtonseodgnittesemitD_mralA

)"0"signittess'tibELADehtnehw"0"syawlasieulavs'tibsihT(

1
emittnerrucsehctamgnittesemitD_mralA

)orezotderaelclitnudlehsieulavtibtahtsitluser(

* When a “0” is written to the DAFG bit, provisionally the DAFG bit value is “0” and the /INTA pin status is OFF (Hi-z).
However, as long as the DALE bit value is “1” the Alarm D function continues to operate, and Alarm D occurs again the
next time the same specified time arrives.

You can stop Alarm D from occurring by writing “0” to the DALE bit to set this function as invalid.

WAFG, DAFG and /INTA, /INTB output

* See “WAFG, DAFG and /INTA, /INTB output”.

The various detection Functions

The detection functions include detection of power-on resets, oscillation stops, and supply voltage drops, as well as
reporting of detection results in corresponding bits of the address Fh (Control 2) register.

The status of the power supply, oscillation circuit, and clock can be confirmed by checking these results.

* Note with caution that detection functions may not operate correctly when power flickers occur.

Related register

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

F
2lortnoC
)tluafeD(

LSDV
)0(

TEDV
)0(

TSX/
)-(

NOP
)0( )0(

GFTC
)0(

GFAW
)0(

GFAD
)0(

*1) The default value is the value that is read (or is set internally) after the PON bit has been set to “1,” such as after
powering up from 0V or recovering from a supply voltage drop.

*2) “-” indicates undefined status.

Power-on reset detection

This function detects when a power-on reset occurs. When a power-on reset is detected, the PON bit value becomes
“1”.

A reset is detected when a power-on from 0V has occurred, including when the power-on reset from 0V occurred due to
a supply voltage drop.

1) PON bit

This bit indicates the detection results when a power-on reset has occurred.

The power-on reset function operates when a power-on from 0V has occurred, including when a power-on reset from 0V
occurred due to a supply voltage drop. When this function operates, the PON bit value becomes “1”.

The /XST and VDET bits can be used in combination to determine the valid/invalid status of the clock and calendar data.

Functional Description
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NOP ataD noitpircseD

etirW
0 noitareponoitcetedtxenrofpustesdnaorezottibNOPsraelC

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR

0 detcetedtonsawteserno-rewoP

1
tluafeDdetcetedsawteserno-rewoP

)orezotderaelclitnudlehsieulavtibtahtsitluseR(

* When PON = “1” the clock precision adjustment register, Control register 1, and Control register 2 (except for PON
and /XST) are reset and cleared to “0”. This stops (sets Hi-Z for) output from the /INTA and /INTB pins.

2) Status of other bits when power-on reset is detected

Internal initialization status during a power-on reset

sserddA noitcnuF 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

7
tesffOlatigiD

)tluafeD(
0

)0(
6F
)0(

5F
)0(

4F
)0(

3F
)0(

2F
)0(

1F
)0(

0F
)0(

E
1lortnoC
)tluafeD(

ELAW
)0(

ELAD
)0(

42,21/
)0( )0(

TSET
)0(

2TC
)0(

1TC
)0(

0TC
)0(

F
2lortnoC
)tluafeD(

LSDV
)0(

TEDV
)0(

TSX/
)-(

NOP
)0( )0(

GFTC
)0(

GFAW
)0(

GFAD
)0(

*1) The default value is the value that is read (or is set internally) after the PON bit has been set to “1,” such as after
powering up from 0V or recovering from a supply voltage drop.

*2) “-” indicates undefined status.

*3) Bits marked with “ ” are RAM bits that can contain any value and are read/write-accessible. However, these bits are
cleared to zero when the PON bit value is “1”.

*4) At this point, all other register bits are undefined, so be sure to perform a reset before using the module.

Also, be sure to avoid entering incorrect date and time data, as clock operations are not guaranteed when the time data
is incorrect.

Oscillation stop detection

This function detects when internal oscillation has stopped. When an oscillation stop is detected, the /XST bit value
becomes “0”.

If a “1” has already been written to the /XST bit, the /XST bit is cleared to zero when stopping of internal oscillation is
detected, so this function can be used to determine whether or not an oscillation stop has occurred previously, such as
after recovery from a backup.

Functional Description
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1) / XST bit

This bit indicates the oscillation stop detection function’s detection results.

TSX/ ataD noitpircseD

etirW

0 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

1
txenrofpustesdnadelbane-esusanoitcnufnoitcetedpotsnoitallicsoehtsteS

noitareponoitceted

daeR

0 detcetedsawpotsnoitallicsO

1
)nettirwsi"1"alitnudlehsieulavtibtahtsitluser(

detcetedtonsawpotsnoitallicsO

2) Caution points

To prevent detection errors during operation of the oscillation stop detection function, be sure to prevent stops due to
VDD power flicker and prevent application of voltage exceeding the maximum rated voltage to any pin.

In particular, fluctuation in the supply voltage may occur as shown in the figure at right, such as when a back-up battery
is used. If this occurs, internal data may be lost even when the / XST bit value has not changed from “1” to “0” so be sure
to avoid any input that contains large amounts of chattering.

Example of voltage fluctuation that makes oscillation stop hard to detect

VDD

Voltage drop detection

This function detects when a voltage drop occurs. Detection of a voltage drop changes the VDET bit value to “1”.

The threshold voltage value for detection can be set via the VDSL bit as 2.1V or 1.3V.

1) VDSL bit

This bit is used to set the power drop detection function’s threshold voltage value.

LSDV ataD noitpircseD

/etirW
daeR

0
eulavegatlovdlohserhts'noitcnufnoitcetedpordrewopehtsaV1.2steS

tluafeD

1 eulavegatlovdlohserhts'noitcnufnoitcetedpordrewopehtsaV3.1steS

Functional Description
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2) VDET bit

This bit indicates the power drop detection function’s detection results. VDET = “1” once a power voltage drop has
occurred. This detection operation is then stopped and the bit value (1) is held.

TEDV ataD noitpircseD

etirW
0

tluafeDnoitcetedpordrewopehtstratser,orezottibTEDVehtsraelC
noitareponoitcetedpordrewoptxenrofpustesdnanoitarepo

1 )tceffeonsahtihguohtneve,eulavtibsihttestonod(detibihorpgnitteS

daeR

0 tluafeDdetcetedtonsawpordrewoP

1
detcetedsawpordrewoP

)orezotderaelclitnudlehsieulavtibtahtsitluser(

3) Caution points

To reduce current consumption while monitoring the supply voltage, the supply voltage monitor circuit samples for only
7.8 ms during each second, as shown at right.

Sampling is stopped once the VDET bit = “1”. (Clear the VDET bit to zero to resume operation of the detection function.)

VDD

PON

Sampling for supply 
voltage monitoring

Internal initialization
period(1 to 2s) 1s

7.8mS

Write 0 to PON & VDET Write 0 to VDET

2.1V or 1.3V

Functional Description
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Estimation of status based on detection results

The power supply status and clock status can be confirmed by reading the detection results indicated by the PON, /
XST, and VDET bits.

The following are status estimates based on various combinations of detection results.

hFsserddA
retsigeR2lortnoC

sutatsdetamitsE

4tib 5tib 6tib dnaylppusrewopfosutatS
tiucricnoitallicso

pukcabdnakcolcfosutatS

NOP TSX/ TEDV

0 0 0
tub,pordegatlovylppusoN

.deppotssahnoitallicso
derruccosahytilamronbakcolC J deriuqersinoitazilaitinI

noitasnednocoteudylbissop,yliraropmetdeppotssahkcolC

0 0 1
deppordsahegatlovylppuS
.deppotssahnoitallicsodna

derruccosahytilamronbakcolC J deriuqersinoitazilaitinI
.ylppusrewoppukcabnipordoteudspahrep,deppotssahkcolC

0 1 0 .sutatslamroN .sutatslamroN

0 1 1
deppordsahegatlovylppuS

.seunitnocnoitallicsotub
pukcaBylppusrewopehtnistsixeytilamronbanatub,lamronsikcolC

.levelsuodrazahaotdeppordevahyamylppusrewop

1 0 x
deppordsahegatlovylppuS

.V0ot rorehtehwdnasutatskcolcehtfosseldragerderiuqersinoitazilaitinI
.derruccosahpordegatlovaton

."1"=NOPnehwtesereratahtstiboteudderiuqersinoitazilaitinI1 1 x
signirekcilfylppusrewoP

.ylekil

* The example shown above is when a “1” has already been written to /XST.

Supply voltage

32768Hz oscillation

Normal voltage detector

Power-on reset(PON)

Oscillation stop detection(/XST)

Supply voltage monitor (VDET)

Internal initialization 
period(1 to 2s)

Threshold voltage(2.1V or 1.25V)

PON, VDET        0
/XST       1

 VDET       0
/XST      1

Internal initialization 
period(1 to 2s)

PON, VDET      0
/XST      1

Functional Description
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Reading/Writing Data via the I 2C Bus Interface

Overview of I 2C-BUS

The I2C bus supports bi-directional communications via two signal lines: the SDA (data) line and SCL (clock) line. A
combination of these two signals is used to transmit and receive communication start/stop signals, data transfer
signals, acknowledge signals, and so on.

Both the SCL and SDA signals are held at high level whenever communications are not being performed. The starting
and stopping of communications is controlled at the rising edge or falling edge of SDA while SCL is at high level. During
data transfers, data changes that occur on the SDA line are performed while the SCL line is at low level, and on the
receiving side the data is captured while the SCL line is at high level. In either case, the data is transferred via the SCL
line at a rate of one bit per clock pulse. The I2C bus device does not include a chip select pin such as is found in ordinary
logic devices. Instead of using a chip select pin, slave addresses are allocated to each device and the receiving device
responds to communications only when its slave address matches the slave address in the received data.

System configuration

All ports connected to the I2C bus must be either open drain or open collector ports in order to enable AND onnections
to multiple devices.

SCL and SDA are both connected to the VDD line via a pull-up resistance. Consequently, SCL and SDA are both eld at
high level when the bus is released (when communication is not being performed).

VDD

SDA

SCL

Master

Transmitter/
Receiver

Slave

Transmitter/
Receiver

Master

Transmitter/
Receiver

Slave

Transmitter/
Receiver

CPU,etc Other I2C bus device

Any device that controls the transmission and reception of data is defined as a master device and any device that is
ontrolled by a master device is defined as a slave device.

Also, any device that transmits data is defined as a transmitter and any device that receives data is defined as a receiver.

In the case of this RTC module, controllers such as a CPU are defined as master devices and the RTC module is defined
as a slave device. When a device is used for both transmitting and receiving data, it is defined as either a transmitter or
receiver depending on these conditions.

Functional Description
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Starting and stopping I 2C bus communications

SCL

SDA

(S)

Start Condition Repeated Start  
Condition

Stop Condition

0.5s (Max)

1) START condition, repeated START condition, and STOP condition

(1) START condition

This condition regulates how communications on the I2C-BUS are started. SDA level changes from high to low while
SCL is at high level

(2) STOP condition

This condition regulates how communications on the I2C-BUS are terminated. SDA level changes from low to high while
SCL is at high level

(3) Repeated START condition (RESTART condition)

In some cases, the START condition occurs between a previous START condition and the next STOP condition, in
which case the second START condition is distinguished as a RESTART condition. Since the required status is the
same as for the START condition, the SDA level changes from high to low while SCL is at high level.

2) Caution points

*1) The master device always controls the START, RESTART, and STOP conditions for communications.

*2) The master device does not impose any restrictions on the timing by which STOP conditions affect transmissions,
so communications can be forcibly stopped at any time while in progress. (However, this is only when this RTC module
is in receiver mode (data reception mode = SDA released).

*3) When communicating with this RTC module, the series of operations from transmitting the START condition to
transmitting the STOP condition should occur within 0.5 seconds. (A RESTART condition may be sent between a
START condition and STOP condition, but even in such cases the series of operations from transmitting the START
condition to transmitting the STOP condition should still occur within 0.5 seconds.)

If this series of operations requires 0.5 to 1.0 seconds or longer, the I2C bus interface will be automatically cleared and
set to standby mode by this RTC module’s bus timeout function. Note with caution that both write and read operations
are invalid for  communications that occur during or after this auto clearing operation. (When the read operation is
invalid, all data that is read has a value of “1”).

Restarting of communications begins with transfer of the START condition again.

*4) When communicating with this RTC module, wait at least 61us between transferring a STOP condition (to stop
communications) and transferring the next START condition (to start the next round of communications). (If any carries
occur in the time data during this communication period, corrections are made during this period.)

Functional Description
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Stop Condition Start Condition

SCL

SDA

61us (Min)

Data transfers and acknowledge responses during I 2C-BUS communications

1) Data transfers

Data transfers are performed in 8-bit (1 byte) units once the START condition has occurred. There is no limit on the
amount (bytes) of data that are transferred between the START condition and STOP condition. (However, the transfer
time must be no longer than 0.5 seconds and access to the Address Dh (Reserved) register is prohibited.)

The address auto increment function operates during both write and read operations.

After address Fh, increment goes to address 0h.

Updating of data on the transmitter (transmitting side)’s SDA line is performed while the SCL line is at low level.

The receiver (receiving side) captures data while the SCL line is at high level.

SCL

SDA

Data is valid when 
data line is stable

Data is can 
be change

* Note with caution that if the SDA data is changed while the SCL line is at high level, it will be treated as a START,
RESTART, or STOP condition.

2) Data acknowledge response (ACK signal)

When transferring data, the receiver generates a confirmation response (ACK signal, low active) each time an 8-bit data
segment is received. If there is no ACK signal from the receiver, it indicates that normal communication has not been
established. (This does not include instances where the master device intentionally does not generate an ACK signal.)

Immediately after the falling edge of the clock pulse corresponding to the 8th bit of data on the SCL line, the transmitter
releases the SDA line and the receiver sets the SDA line to low (= acknowledge) level.

Functional Description
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SCL from Master

SDA from transmitter
(sending side)

SDA from receiver
(receiving side)

1 2 8 9

Release SDA

Low active

ACK Signal

After transmitting the ACK signal, if the Master remains the receiver for transfer of the next byte, the SDA is released at
the falling edge of the clock corresponding to the 9th bit of data on the SCL line. Data transfer resumes when the Master
becomes the transmitter.

When the Master is the receiver, if the Master does not send an ACK signal in response to the last byte sent from the
slave, that indicates to the transmitter that data transfer has ended. At that point, the transmitter continues to release
the SDA and awaits a STOP condition from the Master.
Slave address
The I2C bus device does not include a chip select pin such as is found in ordinary logic devices. Instead of using a chip
select pin, slave addresses are allocated to each device.
All communications begin with transmitting the [START condition] + [slave address (+ R/W specification)]. The receiving
device responds to this communication only when the specified slave address it has received matches its own slave
address.
Slave addresses have a fixed length of 7 bits. This RTC’s slave address is [ 0110 010* ].
An R/W bit (“*” above) is added to each 7-bit slave address during 8-bit transfers.

refsnarT
etad

sserddaevalS tibW/R

7tib 6tib 5tib 4tib 3tib 2tib 1tib 0tib

daeR h56
0 1 1 0 0 1 0

)daeR=(1

etirW h46 )etirW=(0
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I2C bus’s ba sic transfer format
The write/read steps are illustrated below.

P

Sr

S A

/A

A

Master is transmitter(sending side),
RTC is receiver (receiving side)

Master is receiver (receiving side),
RTC is transmitter(sending side)

START condition,
Sent by Master

RESTART condition,
Sent by Master

STOP condition,
Sent by Master

Confirmation response from Master 

 Master does not respond

Confirmation response from RTC 

1) Write via I2C bus
The steps for writing via the I2C bus are shown below.

P
Transfer mode

0h (*1) Abit
0

bit
1

bit
2

bit
3

bit
4

bit
5

bit
6

bit
7A

Address setting
0h~Fh (*1)AWrite

00100110

Slave address (7 bits)
S

Slave address + write specification Address + 
transfer mode specification

Write data

*1) Specifies the write start address.
*2) Specifies the write mode (= 0h 
fixed)

2) Read via I2C bus
(1) Standard read method for I2C bus
The steps for standard reading of the I2C bus are shown below.

R
e
s
t
a
r
t

Standard Read mode 
Transfer mode setting = 0h

N
o  

A
C
K

Transfer mode
0000 A

Address setting
0h~Fh (*1)AWrite

00100110

Slave address (7 bits)
S

Slave address + write specification Address and transfer mode settings

* Address auto incrementation 
function is used to add one to the 
last address read to set the start 
address for the next data to be 
read.

*1) Specifies the read start address.
*2) Specifies the Standard Read 
mode (= 0h)

P/Abit
0

bit
1

bit
2

bit
3

bit
4

bit
5

bit
6

bit
7AARead

10100110

Slave address (7 bits)
Sr

Slave address + read specification Data read (1) Data read (2)

* Data is read from the specified 
start address.

bit
0

bit
1

bit
2

bit
3

bit
4

bit
5

bit
6

bit
7

*This write is the writing of the read 
start address, which occurs during a 
read operation.

* Indicates next byte will be read.

(2) Simplified read method
This RTC module also provides a special read method that uses fewer read steps.

Simplified Read mode 
Transfer mode setting = 4h

N
o  

A
C
K

Transfer mode
0100 A

Address setting
0h~Fh (*1)AWrite

00100110

Slave address (7 bits)
S

Slave address + write specification Address and transfer mode settings

* Address auto incrementation 
function is used to add one to the 
last address read to set the start 
address for the next data to be 
read.

*1) Specifies the read start address.
*2) Specifies the Simplified Read 
mode (= 4h)

P/Abit
0

bit
1

bit
2

bit
3

bit
4

bit
5

bit
6

bit
7A

Data read (1) Data read (2)

* Data is read from the specified 
start address.

bit
0

bit
1

bit
2

bit
3

bit
4

bit
5

bit
6

bit
7

*This write is the writing of the read 
start address, which occurs during a 
read operation.

Functional Description
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Functional Description
(3) Read method from address Fh, with no specified start address for read operation
Only when reading from address Fh (Fh J 0h J 1h J 2h, etc.) can a read operation be performed without specifying
the read start address or the transfer mode.

N
o  

A
C
K

* The address auto incrementation 
function is used to read data form 
address Fh + 1 (=0h)

P/Abit
0

bit
1

bit
2

bit
3

bit
4

bit
5

bit
6

bit
7AARead

10100110

Slave address (7 bits)
S

Slave address + read specification Data read (1) Data read (2)

*Since no address is specified, 
data is read from address Fh.

bit
0

bit
1

bit
2

bit
3

bit
4

bit
5

bit
6

bit
7

* Indicates next byte will be read.

*The above steps are an example of transfers of one or two bytes only. There is no limit to the number of bytes
transferred during actual communications. (However, the transfer time must be no longer than 0.5 seconds and access
to the Address Dh (Reserved) register is prohibited.)
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Absolute Maximum Rating

Package Thermal Resistance (Note 3)

SOP-14L θ
JA

 ------------------------------------------------------------------------------------------------------------------------------  120OC/W
SOP-14L θ

JC
 ------------------------------------------------------------------------------------------------------------------------------  32OC/W

Power Dissipation, P
D
 @ T

A
 = 25°C

SOP-14L  -------------------------------------------------------------------------------------------------------------------------------------------  0.83W

Thermal Information

(Note 1)

Supply Input Voltage, V
DD

  --------------------------------------------------------------------------------------------------------------  -0.3V to +6.5V
SCL and SDA and FOE Input Voltage ------------------------------------------------------------------------------------------ GND -0.3V to +6.5V

FOUT Output Voltage --------------------------------------------------------------------------------------------------------- GND -0.5V to VDD+0.3V

/INTA , /INTB and SDA Output Voltage ------------------------------------------------------------------------------------- GND -0.3V to +6.5V

Storage Temperature Range  ------------------------------------------------------------------------------------------------------------- -55OC to +125OC
Junction Temperature  ------------------------------------------------------------------------------------------------------------------------------------ 150OC
Lead Temperature (Soldering, 10 sec)  ------------------------------------------------------------------------------------------------------------ 260OC
ESD Rating (Note 2)

HBM (Human Body Mode)  --------------------------------------------------------------------------------------------------------------------- 2kV
MM (Machine Mode)  ----------------------------------------------------------------------------------------------------------------------------- 200V

(Note 4)

Operating Ambient Temperature Range --------------------------------------------------------------------------------------------  -40°C to +85°C
Clock Voltage V

CLK
------------------------------------------------------------------------------------------------------------------------- +1.15V to 5.5V

Power Voltage VDD------------------------------------------------------------------------------------------------------------------------  +1.7V to 5.5V
Applied Voltage when OFF VPUP(SCL, SDA, /INTA, /INTB pins)----------------------------------------------------- -0.3 V to +5.5V

Recommended Operation Conditions

Electrical Characteristics

metI lobmyS noitidnoC gnitaR tinU

ecnarelotycneuqerF f/f 52+=aT O V,C DD V0.3= )1*(5-/+5:AAknaR 01x 6-

egatlovycneuqerF
scitsiretcarahc V/f +=aT 52 O V,C DD V5otV2= -/+ .xaM2 01x 6- V/

erutarepmetycneuqerF
scitsiretcarahc

poT 01-=aT OC 07+ot O ,C V DD ;V0.3=
52+ OC ecnerefer

021-/01+ 01x 6-

emitputratsnoitallicsO t ATS 52+=aT O ,C V DD V3= .xaM3 s

gnigA af 52+=aT O V,C DD raeytsrif;V0.3= -/+ .xaM5 01 6- raey/

*1) Precision gap per month: 30 seconds (excluding offset value)
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retemaraP lobmyS snoitidnoCtseT niM pyT xaM tinU

)1(noitpmusnoctnerruC I 1DD

f LCS DNG=EOF,zH0=
V=BTNI/,ATNI/ DD

)FFOnehwwol(FFOtuptuo;TUOF
V DD V5=

-- 6.0 8.1 Au

)2(noitpmusnoctnerruC I 2DD

f LCS DNG=EOF,zH0=
V=BTNI/,ATNI/ DD

)FFOnehwwol(FFOtuptuo;TUOF
V DD V3=

-- 84.0 02.1 Au

)3(noitpmusnoctnerruC I 3DD

f LCS ,zH0=
V=EOF,BTNI/,ATNI/ DD

Fp0=LC,NOtuptuozHk867.23;TUOF
V DD V5=

-- 0.3 5.7 Au

)4(noitpmusnoctnerruC I 4DD

f LCS ,zH0=
V=EOF,BTNI/,ATNI/ DD

Fp0=LC,NOtuptuozHk867.23;TUOF
V DD V3=

-- 0.2 0.5 Au

)5(noitpmusnoctnerruC I 5DD

f LCS ,zH0=
V=EOF,BTNI/,ATNI/ DD

Fp33=LC,NOtuptuozHk867.23;TUOF
V DD V5=

-- 0.8 02 Au

)6(noitpmusnoctnerruC I 6DD

f LCS ,zH0=
V=EOF,BTNI/,ATNI/ DD

Fp33=LC,NOtuptuozHk867.23;TUOF
V DD V3=

-- 0.5 21 Au

egatlovtupnilevel-hgiH V HI snipEOF,ADS,LCS
8.0

V DD

-- 5.5 V

egatlovtupnilevel-woL LIV snipEOF,ADS,LCS
DNG
3.0-

--
2.0

V DD

V

tnerructupnilevel-hgiH I HO V,nipTUOF HO V5.0-DDV= -- -- 5.0- Am

tnerructupnilevel-woL

I 1LO V,nipTUOF LO V4.0= 5.0 -- --

AmI 2LO V,snipBTNI/dnaATNI/ LO V4.0= 0.1 -- --

I 3LO V,nipADS LO V4.0= 4 -- --

tnerruCegakaeltupnI ILI V,nipLCS I V,DNGroV5.5= DD V5.5= 1- -- 1 Au

nwod-lluphtiwtnerructupnI
ecnatsiser

I EOF V,nipEOF I V5.5= -- 3.0 0.1 Au

FFOnehwtnerructuptuO I ZO

snipBTNI/dna,ATNI/,ADS
VO V,DNGroV5.5= DD V5.5=

1- -- 1 Au

-hgiHnoitcetedylppusrewoP
edomegatlov

V HTED V DD 07+ot03-=aT,nip OC 9.1 1.2 3.2 V

-woLnoitcetedylppusrewoP
edomegatlov

V LTED V DD 07+ot03-=aT,nip OC 51.1 03.1 54.1 V

(GND = 0V, VDD = 3V, , TA = -40OC to +85OC, unless otherwise specified)

Electrical Characteristics
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Note 1. Stresses listed as the above “ Absolute Maximum Ratings”  may cause permanent damage to the device.
These are for stress ratings. Functional operation of the device at these or any other conditions beyond those
indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating
conditions for extended periods may remain possibility to affect device reliability.

Note 2. Devices are ESD sensitive. Handling precaution recommended.

Note 3. θ
JA

 is measured in the natural convection at TA = 25°C on a low effective thermal conductivity test board of
JEDEC 51-3 thermal measurement standard.

Note 4. The device is not guaranteed to function outside its operating conditions.

Electrical Characteristics
(GND = 0 V , V

DD
 = 1.7V to 5.5 V , T

A 
= -40OC to +85OC unless otherwise specified)

(Input conditions: V
IH

 = 0.8 x V
DD

, V
IL
 = 0.2 x V

DD
, V

OH
 = 0.8 x V

DD
, V

OL
 = 0.2 x V

DD
, CL = 50pF)

retemaraP lobmyS snoitidnoCtseT niM pyT xaM tinU

scitsiretcarahCCA

ycneuqerfkcolcLCS f LCS -- -- 004 zHk

emitputesnoitidnoctratS t ATS;US 6.0 -- -- su

emitdlohnoitidnoctratS t ATS;DH 6.0 -- -- su

emitputesataD t TAD;US 002 -- -- sn

emitdlohataD t TAD;DH 0 -- -- sn

emitputesnoitidnocpotS t OTS;US 6.0 -- -- su

neewtebemiteldisuB
potsdnanoitidnoctrats

noitidnoc
t FUB 3.1 -- -- su

"L"=LCSnehwemiT t WOL 3.1 -- -- su

"H"=LCSnehwemiT t HGIH 6.0 -- -- su

ADSdnaLCSrofemitesiR rt -- -- 3.0 su

ADSdnaLCSrofemitllaF ft -- -- 3.0 su

subnoemitekipselbawollA t PS -- -- 05 sn
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Package Information

Note
1.Package Outline Unit Description:

BSC: Basic. Represents theoretical exact dimension or dimension target
MIN: Minimum dimension specified.
MAX: Maximum dimension specified.
REF: Reference. Represents dimension for reference use only. This value is not a device specification.
TYP. Typical. Provided as a general value. This value is not a device specification.

2.Dimensions in Millimeters.
3.Drawing not to scale.
4.These dimensions do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15mm.

SOP-14L

0.31 - 0.51

10.05 - 10.50

7
.6

5
 - 7

.9
0

0.05 MIN

0.09 - 0.25

0.55 - 0.95

1.27 BSC

5
.0

0
 - 5

.6
0

Recommended Solder Pad Layout 

7
.8

0
 

 
1

0
±

0
.

1
.5

0
 

 
1

0
±

0
.

0.70  10± 0. 1.27  10± 0.

6
.3

0
 

 
1

0
±

0
.

5
.3

0
 

 
1

0
±

0
.

2.00 MAX

1
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Important Notice

uPI and its subsidiaries reserve the right to make corrections, modifications, enhancements, improvements, and other changes to its products
and services at any time and to discontinue any product or service without notice. Customers should obtain the latest relevant information
before placing orders and should verify that such information is current and complete.
uPI products are sold subject to the terms and conditions of sale supplied at the time of order acknowledgment. However, no responsibility
is assumed by uPI or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result from its
use. No license is granted by implication or otherwise under any patent or patent rights of uPI or its subsidiaries.
COPYRIGHT (C) 2012, UPI SEMICONDUCTOR CORP.

uPI Semiconductor Corp.
Headquarter
9F.,No.5, Taiyuan 1st St. Zhubei City,
Hsinchu Taiwan, R.O.C.
TEL : 886.3.560.1666   FAX : 886.3.560.1888

uPI Semiconductor Corp.
Sales Branch Office
12F-5, No. 408, Ruiguang Rd. Neihu District,
Taipei Taiwan, R.O.C.
TEL : 886.2.8751.2062    FAX : 886.2.8751.5064u
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