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[TYPICAL 2-WIRE BUS CONFIGURATION
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DATA WRITE
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[DS1307 IC description

Pin Assignment

X1 1> 8 Ve

X202 T 3O sQw/ouT
Vear [ 3 6 [dscL
GNDE 4 5 Hsba

DS1307 8-Pin DIP (300-mil)

Pin Description
VCC - Primary Power Supply
X1, X2 - 32.768kHz Crystal Connection
VBAT - +3V Battery Input
GND - Ground
SDA - Serial Data
SCL - Serial Clock
SQW/OUT - Square Wave/Output Driver



[Electrical parameter(DS1307)

(Qver the operating range®)

PARAMETER SYMBOL | MIN TYP MAX UNITS | NOTES

SCL Clock Frequency fser 0 100 kHz

Bus Free Time Between a STOP and teuE 4.7 us

START Condition

Hold Time (Repeated) START Condition tHD:STA 4.0 us 3

LOW Period of SCL Clock trow 4.7 Ls

HIGH Period of SCL Clock tricH 4.0 us

Set-up Time for a Repeated START tsu-sTA 4.7 s

Condition

Data Hold Time tHD DAT 0 us 4.5

Data Set-up Time tsuDAT 250 ns

Rise Time of Both SDA and SCL Signals tr 1000 ns

Fall Time of Both SDA and SCL Signals ty 300 ns

Set-up Time for STOP Condition ts1r 57O 4.7 s

Capacitive Load for each Bus Line Cp 400 pF 6
CI o 10 pF

I/O Capacitance (T, = 25°C)

Crystal Specified Load Capacitance 12.5 pF

(Ty =25°C)

*Unless otherwise specified.

NOTES:
1. Iccs specified with Ve = 5.0V and SDA, SCL = 5.0V.

2. Vee =0V, Vpar =3V,

3. After this period, the first clock pulse is generated.

4. A device must internally provide a hold time of at least 300ns for the SDA signal (referred to the
Vmmm of the SCL signal) in order to bridge the undefined region of the falling edge of SCL.

5

The maximum tuppat has only to be met if the device does not stretch the LOW period (trow) of the
SCL signal.

6. Cg— Total capacitance of one bus line in pF.

Icca — SCL clocking at max frequency = 100kHz.

8.  Vprmeasured at Vear = 3.0V.

-~



[ Typical Circuit

Typical Operaling Circuif
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[DS1307 Block Diagram
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[SIGNAL DESCRIPTIONS

VCC, GND - DC power is provided to the device on these pins. VCC is the +5V input. When 5V is

applied within normal limits, the device is fully accessible and data can be written and read. When a 3V
battery is connected to the device and VCC is below 1.25 x VBAT, reads and writes are inhibited. However,
the timekeeping function continues unaffected by the lower input voltage. As VCC falls below VBAT the
RAM and timekeeper are switched over to the external power supply (nominal 3.0V DC) at VBAT.

VBAT - Battery input for any standard 3V lithium cell or other energy source. Battery voltage must be

held between 2.0V and 3.5V for proper operation. The nominal write protect trip point voltage at which
access to the RTC and user RAM is denied is set by the internal circuitry as 1.25 x VBAT nominal. A
lithium battery with 48mAhr or greater will back up the DS1307 for more than 10 years in the absence of
power at 252 C. UL recognized to ensure against reverse charging current when used in conjunction with a
lithium battery.

See “Conditions of Acceptability” at http://www.maxim-ic.com/TechSupport/QA/ntrl.htm.

SCL (Serial Ciock input) - SCL is used to synchronize data movement on the serial interface.

SDA (Serial Data Input/Output) - SDA is the input/output pin for the 2-wire serial interface. The SDA

pin is open drain which requires an external pullup resistor.

SQW/OUT (Square Wave/Output Driver) - When enabled, the SQWE bit set to 1, the SQW/OUT pin

outputs one of four square wave frequencies (1Hz, 4kHz, 8kHz, 32kHz). The SQW/OUT pin is open

drain and requires an external pull-up resistor. SQW/OUT will operate with either Vcc or Vbat applied.
X1, X2 - Connections for a standard 32.768kHz quartz crystal. The internal oscillator circuitry is

designed for operation with a crystal having a specified load capacitance (CL) of 12.5pF.

For more information on crystal selection and crystal layout considerations, please consult Application
Note 58, “Crystal Considerations with Dallas Real-Time Clocks.” The DS1307 can also be driven by an
external 32.768kHz oscillator. In this configuration, the X1 pin is connected to the external oscillator
signal and the X2 pin is floated.



[RECOMMENDED LAYOUT FOR CRYSTAL
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[DS1307 ADDRESS MAP
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[DS1 307 TIMEKEEPER REGISTERS
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0 10 MINUTES MINUTES
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00-59

0112
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Setting function -->
[Application Function for watch

void SetYear(unsigned char year);

void SetMonth(unsigned char month);
void SetDate(unsigned char date);

void SetDAY(unsigned char day);

void SetHours(unsigned char hours);

void SetMinutes(unsigned char minutes);
void SetSeconds(unsigned char seconds);
void SetControl(unsigned char control);
void SetH12(void);

void SetH24(void);



[12C Function (1/4)
SCL(char highlow)
et =0 4usBHE FI0{=C).
SDA(char highlow)
et =0 4usBHE FI0{=C).

SDADIR(char dir)
Dir kol 2|5 SDA Elo| IN, OUT a2 XsH=C}.

SCLDIR()

SCL ZIZ2 ==so =z X|H

rok

C}|.



[12C Function (2/4)

Init_l2C()

12C2| =7|3} &t=.

HIZA| I2CE Z|=2 5= E=E= 0|8 E A

SDA =8 &= AVRO| &8ol= A

SCL, SDA : High&2

12C_Start()
SDA & "lelE AVRO| =
SCL, SDA : High&
SDA : Low= =,

12C_Stop()

SDA =58 ¥ef= AVRO| &8ol= A

SCLZ High&
SDAEZE Low=
SDAE High=Z

1u
ol
rir

N



[12C Function (3/4)

12C_Receive_Ackn()
2l2lj= 5 HIO|EE HU $0j|, DS130725E{ AckS H0l0} XA
%‘Ei# 017 |AM= 1 st HHESE #|HA| ZX|= SDAS Low=: EH

AA

12C_Clock()
SCL= High
SCLS Low

Write_I2C_Byte(unsigned char byte)
SDA &8 2 AVROIM &&i5l= 22 it
1.SCLZ Low= =L},
2.%|ArQ| H{EELE]| 5t H|E 22C}.
3.SCL= HighZ =¢&iLC}.

4.t H|E =H|
1,2,3,42 8 HHSSICE,
AcknZ2 |3 sliLC].



[12C Function (4/4)

Read_I2C_Byte(void)
SDAZIS AVRO|A &= "uk= Fi0o 2 SiC|.
1. SCLS High= S2ICL. (I12CHIAM DI0|E{ =2l
HES [ oFE =0l Z2 E810] High H{0|22)
2. X|M9|H|ERE{ 8t H|E Y=L}
3. SCL2 Low= =L}
4. &} H|E 4= FH|siC}
1,2,3,42 88 HHSBICE,
AcknS =L}



Read & Write function for watch -->
Basic Function for watch

WatchWrite(UC Address, UC Data)
12C_Start();
12C0fl 0xDO £2C}. (AlA] ICO| A= L U E)
12CH| AlA| ICO| & LT F4& & Address
12C0fl A|A| ICO]| £ OI0|E{ & Data
12C_Stop();

WatchRead(UC Address)

=
otk olg FAE MED

12C_Start();
12C0{l 0xDO £2CL. (A|A ICO| A= Z4 22 FT)
12C0fl AlA| ICO| & LHE =4 & Address
12C_Stop();
FO01Zl FLA0M 2fE 2101=.
12C_Start();
12C0jl OxD1 £.
12C0jlA{ St HIO|E 2{0{3.
12C_Stop();



[Detail - Setting Function

SetSeconds(UC seconds)

= MY

HIZ3H BE2a | B AIZLY, Q91 21 L MX
Seconds()

sirfe] = 1= 2|EisiC].

Hst ER2.....&,A1ZHLY, 2,84 23

void SetH12(void);

12A1ZHN|2 B4

E’EME‘-’F SetH24() ¥ AM/PM S AN &7 Q!
void SetH24(void);

WatchONOFF(int onoff)
OnoffZx0l 2}t A|AIE ZCt FiC} 2 =2ALC}.



[ Testing function

WatchWriteTest();

AlA A0 HIo|E{E 0~571X| £L.
WatchReadTest();

AlA HH0M HI0|E{E 2{0{=L}.
RAMWriteTest();

AlA|12] & HAof| HIO|E{E L.
RAMReadTest();

AlAI2] & HAWAM HIo|E{S 2{0{=L}.
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BCD =& :I:I:_=|E|E dis

0] 217| EHol=% ol= ZES
Al2|gE= AI71I7} TSol=F UlE =, UES 2y}
Al2.
M= MOMHEZ AA7} +Sol=EF BlE =, YES
MBI 2.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


