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DS3232M
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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative to GND ........ -0.3V to +6.0V Lead Temperature (soldering, 10S) .......ccccoovivieiiiiiiiniins +260°C
Operating Temperature Range.............ccc.co..... -40°C to +85°C Soldering Temperature (reflow) ..........ccccocoiiiiiiiiiienn. +260°C
Storage Temperature Range..............ccccooeeee -55°C to +125°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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 affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vee 2.3 33 45
Supply Voltage \
VBAT 2.3 3.0 4.5
. 0.7 x Voo +
Logic 1 ViH Voo 0.3 \
) 0.3 x
Logic O Vv -0.3 \
g IL Vee

ELECTRICAL CHARACTERISTICS—FREQUENCY AND TIMEKEEPING

(Voo or Vpat = +3.3V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Voc = +3.3V, VpaT = +3.0V, and
Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
1Hz Frequency Tolerance Afffoyt | Measured over > 10s interval +5 ppm
1Hz Frequency Stability vs. Voo AN 1 opmV
Voltage
Timekeeping Accuracy tKa +0.432 Se%(;r;ds/
32kHz Frequency Tolerance Afffout +2.5 %

DC ELECTRICAL CHARACTERISTICS—GENERAL

(Voo = +2.3V to +4.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Voo = +3.3V, VgaT = +3.0V, and
Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Active Supply Current
(12C Active) lcca | (Note 2) 125 250 A

Standby Supply Current

(12C Inactive) lccs | (Notes 2, 3) 100 175 LA

MAXIMN Maxim Integrated Products 2




DS3232M
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DC ELECTRICAL CHARACTERISTICS—GENERAL (continued)
(Vce = +2.3V to +4.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Voo = +3.3V, VgaT = +3.0V, and

Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
;ggpir?;itﬁvr;Converswn Current CCSCONY 200 350 UA
Power-Fail Voltage Vpg 2.45 2.575 2.70 V
(ngag‘%;gw‘ SDA) VoL |loL=3mA 04 v
Logic 0 Output (RST) VoL lo. = TmA 0.4 %

Active supply > 3.3V, oy = -1TmA 2.0
Logic 1 Output (32KHZ) VoH Active supply > 2.7V, oy = -0.75mA 2.0 V
Active supply > 2.3V, gy = -0.14mA 2.0
(Oal;mtz%%?g@ew, SDA) .o 01 +01 bA
Input Leakage (SCL) I -0.1 +0.1 pA
RST 1/O Leakage loL -200 +10 LA
VpaT Leakage IBaTLKG | Ta = +25°C -100 25 +100 nA
Temperature Accuracy TEMPacc | Vog or VpaT = +3.3V +3 °C
Temperature Conversion Time tcony 10 ms
Pushbutton Debounce PBpg 250 ms
Reset Active Time tRsT 250 ms
Oscillator Stop Flag (OSF) Delay tosF (Note 4) 25 100 ms

DC ELECTRICAL CHARACTERISTICS—VBaT CURRENT CONSUMPTION

(Voc =0V, VgaT = +2.3V to +4.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vg = 0V, VgaT = +3.0V, and
Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Active Battery Current
(12C Active) IBATA (Note 2) 25 75 pA
Timekeeping Battery Current B _
(12C Inactive) IBATT EN32KHZ = 0, INTCN = 1 (Note 2) 1.8 3.0 pA
Temperature Conversion Current
(12C Inactive) lBATTC 200 350 WA
Data Retention Current
(Oscillator Stopped and 12C IeaTDR | TA = +25°C 100 nA
Inactive)
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AC ELECTRICAL CHARACTERISTICS—POWER SWITCH

DS3232M

+5ppm. K ESRAMAI2CSE BT Rt§h

(Ta = -40°C to +85°C, unless otherwise noted.) (Note 1, Figure 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Ve Fall Time, Vpppmax to

t 300 S
VPEMIN VCCF M
Vce Rise Time, Vppyin to

t 0 S
VPEMAX VCCR Y
Recovery at Power-Up tReC (Note 5) 250 300 ms

AC ELECTRICAL CHARACTERISTICS—I2C INTERFACE

(Vg or VeaT = +2.3V to +4.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vg = +3.3V, VgaT = +3.0V, and

Ta = +25°C, unless otherwise noted.) (Notes 1, 6, Figure 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

SCL Clock Frequency fscL 0 400 kHz
Bus Free Time Bgtyveen STOP tBUF 13 us
and START Conditions

gglr:idl;gwne (Repeated) START tHD.STA 06 s
Low Period of SCL tLow 1.3 ys
High Period of SCL tHIGH 0.6 ys
Data Hold Time tHD:DAT 0 0.9 ys
Data Set-Up Time ISU:DAT 100 ns
START Set-Up Time tSu:sTA 0.6 us
SDA and SCL Rise Time tR (Note 7) 02.(1)C+B 300 ns
SDA and SCL Fall Time te (Note 7) 20+ 300 ns

0.1Cg

STOP Set-Up Time tsu:-sTO 0.6 ys
SDA, SCL Input Capacitance CgIN (Note 8) 10 pF

Note 1: Limits are 100% tested at Tp = +25°C and Tp = +85°C. Limits over the operating temperature range and relevant supply
voltage range are guaranteed by design and characterization. Typical values are not guaranteed.

Note 2: Includes the temperature conversion current (averaged).

Note 3: Does not include RST leakage if Voc < Vpr.

Note 4: The parameter togF is the period of time the oscillator must be stopped for the OSF flag to be set.

Note 5: The state of RST does not affect the 12C interface or RTC functions.

Note 6: Interface timing shown is for fast-mode (400kHz) operation. This device is also backward-compatible with standard mode

12C timing.

Note 7: Cg = total capacitance of one bus line in picofarads.
Note 8: Guaranteed by design and not 100% production tested.
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BT (E451%

(Ta = +25°C, unless otherwise noted.)

POWER-SUPPLY CURRENT
vs. POWER-SUPPLY VOLTAGE

200 ‘ -
| VpaT=2.3V, g
180 1™ eNgokHz - 0, g
2 10 | INTCN =1
=RV Ta=1+85°C
) L1
= 120 - =
[a T
£ 10 —
w
8 Th = +25°C
60 e
Ve T;‘\_ 40°C
40
23 28 33 38 43
SUPPLY VOLTAGE (V)
INT/SQW OUTPUT VOLTAGE
vs. OUTPUT CURRENT
Vee =27V z
04 A%
s /
2 03 =
g /
=
= 02 /
5 //
01 v
0
0 2 4 6 8 10
OUTPUT CURRENT (mA)
MAXIV

BATTERY CURRENT (pA)

SUPPLY CURRENT (uA)

3.0

2.5

2.0

0.5

170
160
150
140
130
120
110
100

90

80

70

BATTERY CURRENT
vs. BATTERY VOLTAGE

\
Vee =0V,
EN32KHZ =0,

1S3232M toc02

INTCN = 1 Taz +85°C

* Ta=+25°C

I
Ta=-40°C

2.3

2.8 3.3

SUPPLY VOLTAGE (V)

POWER-SUPPLY CURRENT
vs. SCL FREQUENCY

3.8 4.

3

1
EN32KHZ =0,

| SDA = INACTIVE

53232M toc05

3.0V

0 100

200 300
SCL FREQUENCY (kHz)

400

OUTPUT VOLTAGE (V)

THERMOMETER ERROR (°C)

0.6

0.5

0.4

0.3

0.2

0.1

RST OUTPUT VOLTAGE
vs. OUTPUT CURRENT

\
Vee =245V

DS3232M toc03

0 1 2 3 4 5
OUTPUT CURRENT (mA)

THERMOMETER ERROR
vs. TEMPERATURE

1
| Vco=3.3V

153232M toc06

-10 20 50 80
TEMPERATURE (°C)

Maxim Integrated Products 6




DS3232M
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HH T IERFIE ()

(Ta = +25°C, unless otherwise noted.)
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F1. BiRES

CONFIGURATION CONDITION 1/0 ACTIVE 1/0 INACTIVE RST
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Dual Supply
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(Figure 6) Vo < Ver cc > VBAT CCA cc > VBAT ccs Active (Low)
Voo < VBat IBATA Vce < VBAT IBATT
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ADDRESS BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 FUNCTION RANGE
MSB LSB
00h 0 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59
AM/PM 10 1-12 +
02h 0 12/24 20 Hour Hours AM/PM
Hours
Hours 00-23
03h 0 0 0 0 0 Day Day 1-7
04h 0 0 10 Date Date Date 01-31
10 01-12 +
05h Century 0 0 Month Month Month/Century Century
06h 10 Year Year Year 00-99
07h A1M1 10 Seconds Seconds Alarm 00-59
Seconds
08h ATM2 10 Minutes Minutes Alarm 1 00-59
Minutes
AM/PM 0 1212 +
09h A1M3 12/24 20 Hours Hour Alarm 1 Hours | AM/PM
Hours 00-23
__ Da Alarm 1 Da 1-7
0Ah AIM4 | DY/OT 10 Date Y Y
Date Alarm 1 Date 1-31
0Bh A2M2 10 Minutes Minutes Alarm 2 00-59
Minutes
AM/PM 0 1212 +
0Ch A2M3 12/24 20 Hour Alarm 2 Hours | AM/PM
Hours
Hours 00-23
__ Day Alarm 2 Day 1-7
0Dh A2M4 DY/DT 10 Date
Date Alarm 2 Date 1-31
OEh EOSC BBSQW CONV NA NA INTCN A2IE A1IE Control —
OFh OSF BB32KHZ 0 0 EN32KHZ BSY A2F A1F Status —
10h SIGN DATA DATA DATA DATA DATA DATA DATA Aging Offset —
11h SIGN DATA DATA | DATA | DATA DATA | DATA | DATA Tem,\"jlesﬁt“re -
12h DATA DATA 0 0 0 0 0 0 Temperature —
LSB
13h SWRST 0 0 0 0 0 0 0 Test —
14h-FFh X X X X X X X X SRAM 00h-FFh

HE: BIEFERY, WAL ENKFFHRESRBEX,

MAXIN
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k2
ZaUtEESBENEH/BEHFY, W1 TBIIEAFTEFS
07hZEO0ANK IR E, W42 i® 3 E A F 7 R0BhEODhE
B"E, 20FK2, IR HTREM@REIES SEFEHRNR
Fh s BE L FOINTCNAL), M T 7 18§ 0T B2 4% ¢ T fit R INT/
SOW#HH, ENEH/B RN FESNE/INE R
(R2)o BENHMNREEMNY AZIEON, R REFAELT
NEHaEsTHNESEETESH/ B REFFS0NEHE
KENISAkEDH, APt TUREEAEN. 2. B,
ENgHEEMA DTN, RILGH T ITHRNEE, R

3. WG AL

THREBRIRE, SSBAEBHENEME, DY/DTL(H P
EH/BHSHERNFEB TR FETTHFRENE
BN R ERRRESHLER BN P EH, WRDY/
DTk AZH0, MPHRES5 AN BMTRENER, WRDY/
DT AZHE1, MPNES5EHCENER, HRTCH
FRESHHSHFENREEMETRN, HENBHPIRS
FIATFSA2F B 4B 1, W0 R XK B i 5 o W7 5 sEATIE S
A2IERIthi&E AE T, FEINTCNALIRE AZBHE1E, M
HEHBSRALINT/SQWES, ZENEF B AFTFEED
BN E AN TR B,

__ ALARM 1 REGISTER MASK BITS (BIT 7)
DY/DT ALARM RATE
A1M4 A1M3 A1M2 A1M1
X 1 1 1 1 Alarm once a second
X 1 1 1 0 Alarm when seconds match
X 1 1 0 0 Alarm when minutes and seconds match
X 1 0 0 0 Alarm when hours, minutes, and seconds match
0 0 0 0 0 Alarm when date, hours, minutes, and seconds match
1 0 0 0 0 Alarm when day, hours, minutes, and seconds match
___ ALARM 2 REGISTER MASK BITS (BIT 7)
DY/DT ALARM RATE
A2M4 A2M3 A2M2
X 1 1 1 Alarm once per minute (00 seconds of every minute)
X 1 1 0 Alarm when minutes match
X 1 0 0 Alarm when hours and minutes match
0 0 0 0 Alarm when date, hours, and minutes match
1 0 0 0 Alarm when day, hours, and minutes match
MAXIMN Maxim Integrated Products 14
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x| & 7775 (0Eh)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
EOSC BBSQW CONV NA NA INTCN A2IE A1lE
0 0 0 1 1 1 0 0
EOSC: F#ik%8, WE AN ZEON, Baik%E, REANZBEIN, ST B BRENREVHIR%EELE, XL
BIT 7 B, ZNEZRGEE), élZ%ﬁTLFEEVCCf#\%ET %8B 5EOSCR VRS T %, WA RBEEITRE, HIRZSH
ZILN, TEFESREELTEDS
S e BBSQW: S th80 s B i, S BT, HESINTCN = 0. Voo < Verl, ZAERIHI RS H, %
BBSQWIE & # B I808Y, VM E Vel T, MINT/SQWE B S EIA, ¥R L BE, %ArE F (2 80),
CONV: ®iBE, ZNREAN, BEEEFRBEEEERBAELFN, HFRTEENBEEZUEFRR S EZH
BIT5 BE, SHERTREENBEEEZNRELELATEMN—RK, HRFPENNEREERASZ WA EFREH, CONV
MMBAFRETREEETERAE—EREAN, HRESCONVABSYE /0, KA F B &R EIRSE
ﬁ171§FﬁCONV1¢o FHERIESIET,
BITS 4:3 s REBRE, XENAEmEGFT/E, TLUREAOHK,
INTCN: iz, ZAr & INT/SQWH H 1SS, INTCNIZRE A0, INT/SQWS|BIH H1Hz A K. INTCNIZRE A1
BIT2 B, EHNFER5F— " RFERMEER, NSHAINT/SQWE H (20 8t 48 M4 IE), 88 RS 2
BN, MSINTCNAERES T X, ¥R EBE, INTCNAIEEAZE,
BIT 1 A2IE: REP2h B {EaE, ZAIRE A B E1E, A VPIRAFEES SRR EAL(A2F) A& INT/SQWIE S (HINTCN
= 10, BA2IERLIRE HOSEZEINTCNIRE A0F, A2FRLAE T HI{ES ., ¥R L BE, A2IEAI# 21 (3B 180),
BIT O ATIE: AP hBifEaE, ZAIREAZBE1E, RAPRAFES TN R IIFREMATRERLZINT/SQWES(HINTCN
= 10, BANELIRE HOSHEINTCNIEE A0, AMFRIABEHEIES, ¥K EBE, ANER#HEIE(GZEH0),
MAXIMN Maxim Integrated Products 15
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Vicc POWERED
INTERNAL 1Hz
CLOCK
— O
BSY
CONY
/ \ THE DEVICE CLEARS THE CONV BIT BSY IS HIGH DURING
THE USER SETS THE CONV BIT AFTER THE TEMPERATURE CONVERSION THE TEMPERATURE CONVERSION
HAS COMPLETED
Vigat POWERED
i: 10 SECONDS >
INTERNAL 1Hz
CLOCK
BSY
CONY

/ \ THE DEVICE CLEARS THE CONV BIT

THE USER SETS THE CONV BIT AFTER THE TEMPERATURE CONVERSION
HAS COMPLETED

B&7. CONVE I FIBSY R L 89 T 1151

MAXIMN Maxim Integrated Products 16
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Kz&FF55(0Fh)
BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
OSF BB32KHZ 0 0 EN32KHZ BSY A2F A1F
1 1 0 0 1 X X X
OSF: IEZBEILEFRE, ZNAZBIRFRIBUAEEILETE, SFEKEETHE, TATASITHEENEX
Mo BRI SRELETHE, ZNMBEANBE, ZURFAZBE, BEFEABEBOER, UTERE®EEROSF
BN
BIT 7 1) MIRLEH,
2) Ve 5Vanr b B B #7235 735 28 T 1
3) EEMEMERT, EOSCRIXH,
4) ¥ mIR5 B MMM RER(RIRES . HKEH),
AT e BB32KHZ: it % $32kHz% H (BB32KHZ), 4 58 B3 Vpartit BT, %4 T 5 8632kHZ BT §b 5 H (EN32KHZAL i 8
ST, RE32kHZE fhH 1), MRBB32KHZ = 0, Vgarft B 558 132k Hz H Ak B
BITS 5:4 REMA0), XEMNTHERENX, FBRENEE SO0,
BIT 3 EN32KHZ: f£#£32.768kHzHiH o Z A1 HI32KHZ 5 H B 4EFOZE 1E, RE A IBHON, 2KHZAH T ASHES,
ta ik BB, ZAABET, ERE32KHZEH, WRIRF S/, N=4£32.768kHz A KIES
BIT 2 BSY: T, ZNUKRTBUHFERNTREEERIIGE, BECRBONEREHESHEZNENZE, YBHEARER
iE, ZNEE, FAERIESIN AEH,
BIT 1 A2F: Rfh2RE,, ME2FRE N A BRI NR RN B S Hi2F 7S R, WRA2IEM AZELET, FEINTCNALIRE AZ
31, WAAINT/SQWEIB, BAZBIEONAFAIERE, ZANAEBAELIE0, REBANZIE1NRERNK TR BEE,
BIT O AlF: RS, MRS A2 IHRREE S M1 FF8 R, WRANEM AZET, FEINTCNALIEE  Z
31, WHGAZINT/SQWS| . BAZIEOATFRIERE, ZMAESAZEIE0, KRESAZHE1NREIKTRZBEE,
MAXIMN Maxim Integrated Products 17
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s sls =
EWMEEF 75 (10h)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SIGN DATA DATA DATA DATA DATA DATA DATA
0 0 0 0 0 0 0 0

ZUNESESATEL RENNEREELENSRE-—TMBFPRENEE, URARERE ETHFERIAETHBE, W
TEEEAEZNINETFS,

EUMBRERB2OMBER, B7RLNHS(SIGNIL, —PLSBEE XN FO0.120pmeI M E L, BN TEEESEERK, §1LSB
R SR T (ppm)iEE, EMEESEIENE, MANBESINRITE,

BEEFFE(11hZE12h)

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SIGN DATA DATA DATA DATA DATA DATA DATA
0 0 0 0 0 0 0 0
BEFERIRFET = 12h)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
DATA DATA 0 0 0 0 0 0
0 0 0 0 0 0 0 0

BEEXBIONSEILRR, BH0.25°CHAHE, HRIMILA1ThFI12h, BERBIDA2MMEER, SOAL(BEI M FHIU11h,
K260 (N EEB A L F #b 3 12h, #120, 00011001 O1b = +25.25°C, LHBENE, FHEBNHEEEEREAHNOC, BHBENEE
Fifo EVCeHIR EBHVpar B T ERETIPCBERN, FHEIUEEE, ZBFEEM(RAVccHt B)RE 108 (X AVaartt 8)Fm—
Ko BRAHBFPEINEREREGHREENRESTFE, REFTHFREREN,

MAXIN
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Wi & frax(13h)

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
NAME: SWRST 0 0 0 0 0 0 0
POR*: 0 0 0 0 0 0 0 0

*PORZE X 88 2 F 8 (Vgar®Viec)o

ZEHEEATIO N, 6CONPHFHBLTMAT, W60t TERIEN, T MBFNITIERS, WRSWRSTREFBHE,
BB S A A EEBNT S SRAMB%QI\), FEEMNLTF I BRINHAPORKE,

WEIFRBSWRSTESCHEREFZVE, SHEREHNNENBAEN, BTFEMRE, B~ ENACKEH(E-HIR), /OENELR
JEHSTOPIE S & 1L I/ORIE (3828 SCLEY §h), SWRSTRLBE1EE,

—

SLAVE ACKs ~ NACK DURING SWRST
SDA 11010000( 1 140 0 0 0 0 0 O

; SLAVE ADDRESS RAW: REGISTER ADDRESS b DATA ;
scL
&8, m M El/O
SRAM (14hZFFh)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
NAME: D7 D6 D5 D4 D3 D2 D1 DO
POR*: X X X X X X X X

*PORGE X 5 821 8 2k B (Vgar2Vec)o

MAXIMN Maxim Integrated Products 19
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12CE O E/RHE

PCM 4k
NI AD0h, RXBIBHNE— T FTHEIE
BRI, BHHUFIRWAELIEY), 1PCENKIEHIEH
HAE AT 9 B 26 28 1 B9 b b AR DT RC,

PCEX
TEIARIEE BTI2CEIE LB BIR A,

FME: EVBERTERSL LOMNE G, TN
28 1 7 £ SCLEY Bk b AR STARTAISTOP % # 6
MHLERE: AP HRBENBERRE. ERERE,
BETHSAI: EESTOPFISTART & # 2 (8, SDAFD
SCLELHEBLTEESBFRT, HRELTRE, M
BB E B REIMERR,
STARTE%M: TH~ESTARTE GBI —RFHEM
Yz B EELH, SCLERFFSBFHE, SDAHSH
TR R BT BBk LK £ —PSTART &4, KBRS Fa0
E1FrRo
STOP&4: EH~AESTOPKHUZLIES NH =z 818
HiELH, SCLRIFS BFHE, SDARRKELESH
FHBRTR =E—STOPEH, KERNFWE R,

MSB LSB
‘1|1|0|1|0|0|0|R/W
DEVICE READ/
IDENTIFIER WRITE BIT

B9, PCMHLIt Ut F 15

MAKXIN

BEESTARTEH: £ REEEAERE, TN T
XAEESTARTAHERESIEIEE AE L3
M—RFHBEEE, EREDHE, ESSTARTH#
BERAN—NMEEFEDIU S —REEER, B
START## 8 ~4£ F R 5L BSTARTHRHHEE, Lk
B 20 B ER R

Efr: SDAHBK T R R £ ZESCLAVR B HiE), £
MNSCLEKF A BE MR ERNEL, RIFNERO
E1), SDAEHMEIEMSARFTEXBERE, ESCLETF
B, BIEBASRH,

AL SRIESRE, EANEBREA S EZEKSDAS
4, FAESCLAT —DLFHE Z BT RFFIE S B9 LB (8]
(ME1), EE—SCLECFH TS, SHEBE—LK
EIBIISDAR I, FE HBISCLEK B EF B RIFEIE
NEM, B, HEVSERBSCLE SR, BIFEMMHL
BB R AL 8 B 5,

Bz & (ACKFINACK): K & (ACK)= 3F &z & (NACK) & &
EFVERMOFEONRIE, & UREIENSEHFOERIEY
8] B E 2 5 #2155 i8] 69 M) £ S ORL HA (8] & X0t 1T
ACK, BB HIE ZiX1, MUNACKIA, ACKFI
NACKHNF SR EMNFEIEHERE, ACKRESRHE
2B EHE, NACKBTFA LRI RREH A
W2 i3 o

5FY: EFTHRESFBENEAXIMNNSNER (R
SHEMUAEMAOMN RS TINHINUNEE, TVRE
SEXEMSNMEIEN AL, HREVEXERNE,
HFET: BRFVRESFEMAEEN R EMNSALIE B
FHRIEL MHLIZACKHENACK, EH BN E
X B L | E AL & X B84 (5 B (R & B AL 7l),
FHIRBEAUE X KEACK, UESEKEEERIET
To FVRAEREKE—TFH/ERENACK, KILiE
=, EAYUKSDASEE IR S £,
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Mt =9 12CRLAE DN MG XNSTARTE =
BEREAMNBU FHFHETHN, APt a4
TS E RN IR &K B S LZR/WEL, S48
MALHHEADON, AP AR sz thit, RW = 08
(ADOh), REENMEBMMNBEAEE, RW = 18(A
D1h), EHEMMKTEREE, WRBSANE RN
ik, SBUHEBHETHEHEIPCESEE, HET—
R&EIESTART &4 2 Bi 2R B 5 1%,

FhifsRitil: PCSHBEDE, TV SMEEFHESEL
B EMNFHEERNNE, SHRIERE, FMEEH
HIG A MBI F T Z FRIEXNE ZDFT,

12CiEfs
12CiEB 5260352 WE 10,

MM BENBEANFET . THATMZ4ESTARTE G, BM
=B RW = 0). SEERtit. SHEIEFTIHE
FESTOPE . ¥8, THMMAEENFT T SEREH
BB & E B R B,
BAMAMBANENZFET: ATHEMIBEASNFET, T4
NAEHESTARTE M. BMHIHIEFS(R/W = 0). BF
fEestthit, BAZNEEFTHH~ESTOPE

MMAHEREANFT . S5REGF BIEENFHESE
IFTEXBEEANNMERE, REELUNYTF

TYPICAL 12C WRITE TRANSACTION

MSB
[ SLAVE SLAVE SLAVE
‘STARTH 1 | 1 | 0 | 1 Iolo | 0 IR/WH ACKHb7|b6|b5|b4|b3|b2|b1|b0H ACKHD7|h6|b5|b4|h3|b2|b1|b0HACKHSTOP‘
A~
SLAVE READ/ REGISTER ADDRESS DATA
ADDRESS WRITE
EXAMPLE 12C TRANSACTIONS
DOh OEh 44h

A) SINGLE BYTE WRITE T ‘”HSLAVEH"""'HSLAVE """'HSLAVEH ‘

WRITE CONTROL REGISTER ‘START H111 010000] %" |[00001110) °c 01000100/ °e,” || STOP

70 44h

DOh OEh Dih DATA

B) SINGLE BYTE READ ”””“ SLAVEH TTTT T T T SLAVE EPEATED H‘””” HSLAVEH"""'H MASTERH ‘

“READ CONTROL REGISTER ‘START "111101110101010 ack ||2,0.001110] %0 sorr 11010001 Sy (|, VALUE || Mgk || STOP
C) MULTIBYTE WRITE SLAVE H Iy ' ' ' Uy HSLAVE H I ' ' ' sy H SLAVE H iy ' ' ' iy H SLAVE H ‘

“WRITE DATE REGISTER ‘START H1 1 01 ooooH ack |[00,0,00100] " (0000001 0f "/ [l0001000 1] e || STOP

70 "02" AND MONTH

REGISTER TO 11"

Dih DATA DATA

D) MULTIBYTE READ SLAVE ‘ -y ' ' ' -y HSLAVE H REPEATED H DYATEATATRY H SLAVE H T H MASTER H T H MASTER H ‘

“READ ALARM 2 HOURS ‘START H1 ! 01 OOOOH ACK ‘ 000011001 ack || “smarr_ J|",1O1 000 M| Tk ||, VANE I Tack |, VALUE | Tnack | STOP

AND DATE VALUES

E10. 12CE %1

MAKXIN
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fESS MU I B NS RIALE, AT AAVLBEREANF
T, EHKIESTARTR B, SMHMBIAEFTH(R/W = 1),
RIEEIEIEF T IH UNACKIE R L 1L, RETE
STOP%tt, TSN AS, TIAERENREFHE
BBHUTT RS, H U 7 SR E B St T B 28,

IERIERT RO EREE 8. TR B S NS HIER’
Hit#esism — NS EE, Ak, EVTU~~F—
START4#, SMHLHUEFHRW = 0), SAEEE
WMEFEHFEMESIU, £ —REESTARTEH, 5
MALHHEF 5 (RW = 1), BRI ILACKENACK g
N, EZZESTOPEH, RAEESTARTA s
hTFEfEEs i B R RE R, BSIESG,

MMHERBANFT: TR R RIEE —REGEE W
HERETERZNF T, MMULERZNFHE, EV7E
KibERza], URFEXESEFERS—1NFH, LEY
E#MEZHACKUNEREF T, TNMEREE—1TFW
g, Bk HENACKIE RA L4, RIEFESTOPEH,

Bz s 2

HBiREE#E
fEADS3232MEY, HIKBRETIEMEE, XA TR/
1.0uF B BXVechl/FHVeaTE BFTEE, RUEXAS
FRENRMMAEAES, RIETHIR/NSILBER,. B354
B, MEBEREERENSMEY, ERTERBNA,

MRA M BB RHTRE, TUEEVaTERBS,
12 FHilm R T E& S

INT/SQW A RIRFF B, EubFHESNE LR BHE, MUK
WEESEE, LHBEEREEIKQEIOMOZE,

MAKXIN

RSTH A RMIF R L, BIIHAMRET EREVccH
BOKQEEPE(Rpy), T HIMELFIBME,

SDARISCL_F#i#58
SDAN BB MM, BENE LG, MUKIEES
@B F,

B F BT M0y D 8E, EHSCLT LA
T 548 14 (85 5 5 8) SICMOSH 4 1 5h 38 (5 1
EH,

FEjth 75 R (R AP
BHAEBMaximB TR BT BRI BE, THIENER
SNER ERS R BB

NS 2
PART TEMP RANGE PIN-PACKAGE
DS3232MZ+ -40°C to +85°C 8 SO
+ 3K~ T #(Pb)/fF & RoHStR/E B 3 3
St g
HEER

WERLTNHEIFKEENEEGR(ENER), FZEEchina.
maxim-ic.com/packages, &I E, HERLIH+" 4"
‘=7 NRRROHSIRES, HERTTREBEATEANERFRF, 8
HERASHEFRX, SRoOHSRETL X,

ESESESS HERW | SMEHS | BREGRES
8 SO S8MK+1 21-0041 90-0096
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