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ABSOLUTE MAXIMUM RATINGS
Voltage Range on Vcc, VBAT, 32kHz, SCL, SDA, RST,

INT/SQW Relative to Ground............................. -0.3V to +6.0V
Operating Temperature Range

(NONCONAENSING) .vvvveviieeiiie e -40°C to +85°C
Junction Temperature ...........coooooviiiiiiii +125°C

Storage Temperature Range ..............cc........

Lead Temperature

(Soldering, 10S)....ccooiiiiiiiiiiiiie
Soldering Temperature............cccccoceeeriiiennnn.

-40°C to +85°C

+260°C/10s
See the Handling,

PC Board Layout, and Assembly section.

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

RECOMMENDED DC OPERATING CONDITIONS

(Ta = TMIN to Timax, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
V 2.3 3.3 55 V
Supply Voltage ce

VBAT 2.3 3.0 55 V

. 0.7 x Vee +
Logic 1 Input SDA, SCL VIH Vee 03 Vv
Logic 0 Input SDA, SCL Vi 03 ¥03x 1y

' ' Vee

ELECTRICAL CHARACTERISTICS

(Vce = 2.3V to 5.5V, Ve = Active Supply (see Table 1), Ta = TMmIN to Tmax, unless otherwise noted.) (Typical values are at Vcc =
3.3V, VBaT = 3.0V, and Ta = +25°C, unless otherwise noted.) (Notes 1, 2)

(Vcc Active)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) Vce = 3.63V 200
Active Supply Current | Notes 3, 4 A
pply CCA ( ) Veo = 5.5V 300 H
I2C bus inactive, 32kHz | Vce = 3.63V 110
Standby Supply Current Iccs output on, SQW output off pA
(Note 4) Vcc = 5.5V 170
Temperature Conversion Current | | I°C bus inactive, 32kHz vee = 3.63V S75 A
P CCSCONV output on, SQW output off | vee = 5.5V 650 H
Power-Fail Voltage VpF 2.45 2.575 2.70 V
Logic 0 Output, 32kHz, _
TNT/SQW, SDA VoL |loL=3mA 04 v
Logic 0 Output, RST VoL loL = 1TmA 0.4 \
Output Leakage Current 32kHz, A
TNT/SQW. SDA ILo Output high impedance 1 0 +1 uA
Input Leakage SCL ILI -1 +1 HA
RST Pin 1/O Leakage loL RST high impedance (Note 5) -200 +10 A
VBAT Leakage Current IBATLKG o5 100 nA
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S1EE. 12CH#LO. £/ RTC/TCXO/EE 1

ELECTRICAL CHARACTERISTICS (continued)

(Vce = 2.3V to 5.5V, Ve = Active Supply (see Table 1), Ta = TmIN to Tmax, unless otherwise noted.) (Typical values are at Vcc =
3.3V, VBaT = 3.0V, and Ta = +25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Frequency fout Vce = 3.3V or VeaT = 3.3V 32.768 kHz
Frequency Stability vs. Ve = 3.3V or 0°C 10 +40°C 2
Temperature (Commercial) Afffout | VBaT = 3.3V, ppm
aging offset = 00h >40°C to +70°C +3.5
N Ve = 3.3V or -40°C to <0°C +3.5
Egﬁugrz;irztz%ﬁ);t:i;) Afffout | VBAT = 3.3V, 0°C to +40°C +2 ppm
P aging offset = 00h >40°C to +85°C +35
Frequency Stability vs. Voltage ATV 1 ppm/N
-40°C 0.7
Trim Register Frequency . ) +25°C 0.1
Sensitivity per LSB Af/LSB | Specified at: 700 04 ppm
+85°C 0.8
Temperature Accuracy Temp Vce = 3.3V or VeaT = 3.3V -3 +3 °C
, After reflow, First year +1.0
Crystal Aging Affio not production tested 0-10 years +50 ppm

ELECTRICAL CHARACTERISTICS

(Vec =0V, VBaT = 2.3V to 5.5V, Ta = TMIN to Tmax, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. EOSC = 0, BBSQW = 0, VBAT = 3.63V 70
Active Battery Current IBATA SCL = 400kHz (Note 4) VAT = 5.5V 150 pA
FOSC =0, BBSQW =0. | ygar = 3,63V 0.84 30
Timekeeping Battery Current | EN32kHz =1, A
Ping y BATT | SCL = SDA = OV or H
SCL = SDA = VgaT (Note 4) | VBAT = 5.5V 1.0 35
EOSC = 0, BBSQW = 0, VBAT = 3.63V 575
Temperature Conversion Current IBATTC SCL = SDA = 0V or bA
SCL = SDA = VgaT VBAT = 5.5V 650
Data-Retention Current IBATTDR | EOSC = 1, SCL = SDA = 0V, +25°C 100 nA
Y
(3 DALLAS /W /1K1 /W 3
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AC ELECTRICAL CHARACTERISTICS

(Ve = VeoMINy to Voomax) or VBAT = VBAT(MIN) to VBAT(MAX), VBAT > Vce, TA = TMIN to TMAX,

12C#0. £, RTC/TCXO/aB 1k

unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Fast mode 100 400
SCL Clock Frequency fsoL kHz
Standard mode 0 100
Bus Free Time Between STOP ; Fast mode 1.3 s
and START Conditions BUF I'Standard mode 47 i
Hold Time (Repeated) START DT Fast mode 0.6 s
Condition (Note 6) ' Standard mode 4.0
Fast mode 1.3
Low Period of SCL Clock tLow us
Standard mode 4.7
Fast mode 0.6
High Period of SCL Clock tHIGH S
° Standard mode 4.0 H
Data Hold Time (Notes 7, 8) t Fast mode 0 0.9 s
, HD:DAT
Standard mode 0 0.9 H
Fast mode 100
Data Setup Time (Note 9 tSU:DAT ns
P ( ) Standard mode 250
START Setup Time t Fast mode 06 s
SU:STA
P Standard mode 4.7 H
Rise Time of Both SDA and SCL - Fast mode 20 + 300 ns
Signals (Note 10) Standard mode 0.1Cs 1000
Fall Time of Both SDA and SCL - Fast mode 20 + 300 ns
Signals (Note 10) Standard mode 0.1Cp 300
Fast mode 0.6
Setup Time for STOP Condition tsu: S
P SUSTO Standard mode 4.7 H
Capacitive Load for Each Bus
Line (Note 10) Ce 400 PF
Capacitance for SDA, SCL Cijo 10 pF
Pulse Width of Spikes That Must ¢ 30 ns
Be Suppressed by the Input Filter sP
Pushbutton Debounce PBpB 250 ms
Reset Active Time tRST 250 ms
Oscillator Stop Flag (OSF) Delay tosF (Note 11) 100 ms
Temperature Conversion Time tCoONV 125 200 ms
POWER-SWITCH CHARACTERISTICS
(TA = TMIN to TMAX)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Ve Fall Time; VPF(MAX) to tVeCF 300 HS
VPE(MIN)
Vce Rise Time; VPF(MIN) to
t 0 S
VPF(MAX) VeeR H
Recovery at Power-Up tREC (Note 12) 250 300 ms
o D
4 (& DALLAS /W /1X1 /W1
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12C 1T 5 4 LRI B £ %1

_|
tHIGH 5 : -
| [ tsussTA tsusTo
— —| |- v
THD:DAT tSuDAT Lol
STOP START REPEATED
START

NOTE: TIMING IS REFERENCED TO Vi (ax) AND ViH(min)-

N [

tsp

-

WARNING: Negative undershoots below -0.3V while the part is in battery-backed mode may cause loss of data.

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:
Note 6:
Note 7:

Note 8:
Note 9:

Note 10:
Note 11:

Note 12:

Limits at -40°C are guaranteed by design and not production tested.

All voltages are referenced to ground.

lcca—SCL clocking at max frequency = 400kHz.

Current is the averaged input current, which includes the temperature conversion current.

The RST pin has an internal 50kQ (nominal) pullup resistor to Vcc.

After this period, the first clock pulse is generated.

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

The maximum tHD:DAT needs only to be met if the device does not stretch the low period (tLow) of the SCL signal.

A fast-mode device can be used in a standard-mode system, but the requirement tsu:DAT = 250ns must then be met. This
is automatically the case if the device does not stretch the low period of the SCL signal. If such a device does stretch the
low period of the SCL signal, it must output the next data bit to the SDA line tR(MAX) + tSU:DAT = 1000 + 250 = 1250ns
before the SCL line is released.

Cp—total capacitance of one bus line in pF.

The parameter tosF is the period of time the oscillator must be stopped for the OSF flag to be set over the voltage range of
0.0V = Vce = Veevax) and 2.3V = VBaT = 3.4V.

This delay applies only if the oscillator is enabled and running. If the EOSC bit is a 1, tRec is bypassed and RST immediate-
ly goes high. The state of RST does not affect the 12C interface, RTC, or TCXO.

& DALLAS /M AXI VI
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BT T (E4FIE
(Vcc = +3.3V, Ta = +25°C, unless otherwise noted.)
STANDBY SUPPLY CURRENT SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
150 - 12 o
BSY =0, SCL = SDA = Vigg § Vgg =0V, BSY =0, g
g SDA=SCL = Vgar OR V. 5
125 i ,/ 8 1.1 el A2
1 RSTACTVE | _~]
100 7/ ~ 10 /
= // = mai-1
=,
2 7 —~ = 09 N
l = // EN32KHz = 0
50 0.8 / )/
2 07 — 1
0 06
20 25 30 35 40 45 50 55 23 33 43 53
Vee (V) Vpar (V)
SUPPLY CURRENT FREQUENCY DEVIATION
vs. TEMPERATURE vs. TEMPERATURE vs. AGING VALUE
10 o <
Voo =0, EN32KHz = 1, BSY =0, E 60 ‘ g
SDA = SCL = Vga7 OR GND g 50 | g
4 . ) 4
IS
09 g 4 33
HN b
z P = e
5 08 — S 10 > <
/ 2 o ;{
% I
07 / g -10 i ~~
. £ e N N
127 \
-30 \
06 40
4 5 10 3% 60 85 40 510 35 60 8
TEMPERATURE (°C) TEMPERATURE (°C)

DELTA TIME AND FREQUENCY
vs. TEMPERATURE

DS3231 toc05

2 T ]
== e 0

20 |oRvSTAL A 7\\ [4
E g | +200m £ /e N\ o0 &
g 40 B NF 20 =
= 0 L TYPICAL CRYSTAL,"X k s
2 A/ uncompeNsaTED R \K =
o -80 R ':' ‘ ‘/ Y “‘ -40 =
2 -100 .'/.' ! “\‘ =
e /, CRYSTAL DS3231 ‘\‘ =
= 120 fet o ACCURACY s3] -60 =
D gy L BAND \‘ =

-160 I 3| -80

180 [

-200 -100

-40-30-20-10 0 10 20 30 40 50 60 70 80

TEMPERATURE (°C)
B DALLAS 4 /1K1 /W1 7
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1 | conTROL LOGIC/ SQUARE-WAVE BUFFER; —
DIVIDER INT/SQW CONTROL — INT/SQW
X2 ]
1Hz N
'y A B
Vee »
VAT > »| TEMPERATURE ALARM, STATUS, AND
o ~|  POWERCONTROL SENSOR CONTROL REGISTERS
y 1Hz
—® CLOCK AND CALENDAR
- REGISTERS
SCL -
12C INTERFACE AND
ADDRESS REGISTER <
SDA - - DECODE USER BUFFER
(7 BYTES) y
cC
n VOLTAGE REFERENCE; % » RST
H; AL DEBOUNCE CIRCUIT;
PUSHBUTTON RESET —i N

ALLAS

SEMICONDUCTOR
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5-12 N.C. TR, AR .
13 GND s
& HHIRER A o %SV 0.1pF 2 1.0pF MR R LA HEIT E#8. IR Vpap BN, 2O TR, ToFH
14 VBAT FAZHRA . MR Vear, WEKZS . (8 A E A, 208 UL AERM B AR TTB; 1L m st
1H2% : www.maxim-ic.com.cn/ga/info/ul.
15 SDA RATEORS AT . %5 120 B 0 I BAE AR o BEIRAR T S IR A R, R ] A
55V, 5VcecHETLK.
16 SCL i)ﬁ%iﬁﬁ)\ ZSIEA 12C B ORI B, AT O B AAREGE. %5 R R &k 5.5V, 5 Vee
JETC Ko

oogbe mE BE. B AMEFE. DT 31 RIA
fir, K EZREE ARG H S, I OFEFEME e

TELH I B
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T1ERE
HHEE S H T DS3231 B E B RLER o AL a] R 4
R ASTHEELL: TCXO. HLIE S 4 A1 Th BE Al
RTC. B8 TAEEILLE LT & #64 nRLAt BH .

32kHz TCXO

TOXO LI FE 15 . IR BRI B . #h38 5
W LR R RO L, O PR B R A LA
1l b AGE PSS HIEALIETE, ShJ5 i B HLAF B 217 2.
(CAETR i (8 AU, 3% 1 R 3 006 B 52
W, A B AGE H B LI B . Voo Mk B
B 2 PR (L, SR 4 64 BB — U

BRI

1% T e FR R R R s E IR R v o LT 9 LU 025 PR B 2
e MVeem T Vppht, #MFH Vet UV lkT
Vpp & T Var i, DS3231H Ve B Y Ve T
Vpp KT Vgarft, #0FH vgar i, %% 1.

R, BIREH

SUPPLY CONDITION ACTIVE SUPPLY
Ve < Vpr, Voo < VBAT VBAT
Ve < Vpr, Vec > VBAT Vce
Vce > Vpr, Vec < VBAT Vce
Vee > Vpr, Vee > VBAT Vee

R, Vap BB ERR G ESE Vec ik E
Vpp P B2, S0E M E A — DGR 12C #hk 2 Fi
HARJEBN . SRR & Ja shi R FE 1 P RAN . 7E Ve S
HLJE B AR 2 ik B A G K22 Bb%F, SSlE
— iR E, IEATERN G EERER . — BiRG
%%ﬁﬁﬁ@% ’ E%%ﬁ(VCC ﬁ% VBAT)ﬁgiﬁ"jE/ﬁ\#E{%
FrsfTIRE . B 64 BB EE T — YR B & A 1k
PR AR

LR (Vo) B I B R E g3 5 A — A R 12C #h bkt
(Vpar), WEFH HIZF F4898 52 07 2 01/01/00 01 00:00:00
(MM/DD/YY DOW HH:MM:SS)-

10

Vigar-L1EEB T
RIA TAER R A RE M Var L. S8R Vgar
BRI H B O AT TARRASH, AR FIgaTa-
LR AR R, O R R IR (g A, HE
WAL T S8 A B I apre (EAME B2 % W 1%
V03644 F# LRI 6009 (1 L% 8y o R B e 46 FL UL
Ip arre MIAE SR T ZR G0 LI R 6 7 2% JE A (9 65 K A ke
BT, (RIS T (R A FUE B o B8 PR FRIAL Tg AR
JER 15 1L (BOSC = DI AR . FEA 265 51 I [A]
HH 05 BB (B A e 27 AR SE R 2R % P ), 18K
A DA B AR Ko P e ) R

B E (T THEE
DS3231 #4142 2 RST i th 5| M A # = I Th g . &
DS3231 RTEEALJHH, SHEWMRSTE S TR
IS ] — AN e, DS3231 i H AR RST 58 BT
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MRSTIE S . WREFKIBRFCAET, DS3231 FFZE
MAF 5 DA BT . — BA S AR, DS3231 5t
Tl RST 51 B0 R A% FL P AR HE g BT
RST A ISkt m LU B iR EAE L e 4 Ve KT Vpgpht,
SN R IR AR (RS, IR HI B RST 51 .
Voo it Vpp BPET, RST 51K FL P K 29 250ms
(trpc)» DA AR LIRS E TR WRTE Voo MMERNTE
WA TAE(SH R, B2k tgee, RST AL
217 Sy e FALAF o T v i 3 e B PR YR R Ak My AR RST i
W, BRI DS3231 f P HB TAE

ST
PATCXOE A 40R, RTCEMF. 2. . E#. H
. ARMEFEE. PF3 R AN, BESNEZARH
H, HAaIEEEWNEIE. B8] TAETE 24 /N4
AM/PM H8 71 12 /N AS 2K
4 52 (L S AT R H g () 4 R0 — AN T g R O 38
INT/SQW 5| J] 7= A= i [ 4 S (R e e I R IR 5, ol
OGS . TIBEIE R R INTCON 7 R 45 i .
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ADDRESS BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT2 | BIT1 BITO FUNCTION RANGE
MSB LSB
00h 0 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59
___ | AM/PM - AM;
02h 0 1224 / 10 Hour Hour Hours 112 + AM/PM
10 Hour 00-23
03h 0 0 0 0 0 Day Day 1-7
04h 0 0 10 Date Date Date 01-31
05h  |Century| O 0 |10 Month Month Month/ O1-12 +
Century Century
06h 10 Year Year Year 00-99
07h A1M1 10 Seconds Seconds Alarm 1 Seconds 00-59
08h A1M2 10 Minutes Minutes Alarm 1 Minutes 00-59
__ | AM/PM - AM,
09h A1M3 12/24 / 10 Hour Hour Alarm 1 Hours 1-12 + AM/PM
10 Hour 00-23
— Day Alarm 1 Day 1-7
OAh A1M4 DY/DT 10 Date
Date Alarm 1 Date 1-31
0Bh A2M2 10 Minutes Minutes Alarm 2 Minutes 00-59
___ | AM/PM - AM,
0Ch A2M3 12/24 / 10 Hour Hour Alarm 2 Hours 1-12 + AM/PM
10 Hour 00-23
__ Day Alarm 2 Day 1-7
0Dh A2M4 DY/DT 10 Date
Date Alarm 2 Date 1-31
OEh EOSC | BBSQW | CONV RS2 RS1 INTCN | A2IE AllE Control —
OFh OSF 0 0 0 EN32kHz | BSY A2F A1F Control/Status —
10h SIGN DATA DATA DATA DATA DATA | DATA | DATA Aging Offset —
11h SIGN DATA DATA DATA DATA DATA | DATA | DATA MSB of Temp —
12h DATA DATA 0 0 0 0 0 0 LSB of Temp —
F: BRAERA W, Ik LB AR S R E K o
MUt AiZ R0, A ATRERE AU IS DS3231 B RCIB AR,

BN s dlER e M DS3231 EEERT B AE R L. s
il #§ 2 ALEE, B3t 7E SDA A& LTI il 2 scL, AT RAH
DS3231 (I I2CHE D B TEAURS . Ubit, B H a8 i%
F£ SCL N = HLF I #5 SDA P, 724 — 4N START %14

B 1454 T DS3231 itATaF fFan ik 7 BC 3R . FE 277
Pl FE A, 2 bk HE £ 20 F A4 2 B R B 120,
23k [ E| #idik 00h. 7E 12C 1Y START &4 N el & Huhlk 45
BT 3638 F bk ooh I, 2470 YRR & (25 BB A R .
FERT SR Ak SL s AT R R I, P M B 27 A7 28 vh S U A) 45
Bo XFEFEEERIE I & A A A4 AT, ] DLk e
G iraEa sl N At #pFIH
Al DL I S OGE Y 1 T AR A IR B AT H R B .
Bl 14 TRTICHFRNE E V. 5 ALY M3
TR 7T RV & B B AL I A 1 B . A
A AF AR A R = — T i fl g (BCD) K . DS3231

12c#O

RV e 8 Vi ar A FABOW R, AT sl 120 B
15 DS323 LEHE MM I T Voo M BT E R %
B DALLAS AW /1K1 VI 1
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AT LB AT T 12/ B0 24 /N B . /NIF R AR T 2 6
D7 58 N 12 8% 24 /NP R FR AL . AN ST, B 12
IR TE 12/ R, 5 5 8 AM/PM FE R AL,
ST PMe TE 24 /NPT, 285 5 060 8 = /i
(20 & 23 /My AR 99 i H 2 00 B, ik Ad
P A FFARIEE 700

R ATEA AT e 3 . XA T 2B E R H P E X,
ERZENMELSEED, WR1EFTEMH, Ba2%TAE
Wl—, KWK ANEEZENEEAH A S FEOR
T 2 4R

B S AN EAH A, S EFERAT
B 1 P B2 A7 o S BT R AE LR B RO 45 % . SLERST IR RN H I
AN, WP R START &1 T ol & F 74
FRERR B 2 F 0 5N ERE A . B AE X Lok By
AR, SO SRR SR FRB I TIRAS o X AR AR LR E
18] & A A A e ST AT DA RE e EE R S A AR A
(RIS SR 27 g i, E1THITBEE S E L. 7 DS3231
MR AT B, — BRI BEE AL, bk L
[, WAZIAE 1 B 2 5 T4 I R) R0 H T3 47 4%
WERGwOETAE, H AL, A 1Hz i
i L TERD B 1% i 7€ BUE 500ms B 4k v HRLOT o

R 2. [ F ik L

7k

DS3231 W& W~ 23 H M e W8 1 vl B A FA
A07Th 2 0AhKRIEE. Wa 2 [ #HEdE AFFHROBLE
ODh KA E o« AT (] b 2F 17 G A (U 3t 42 1) 35 77 45 1) [
{#HBELL A INTCN L), AT 7E [ 4 T i 4% 744 T fil & IN'T/
SQW it o B~ B 1A/ H B B 3T 725 1 56 7 A0 52 SR AL
(F2)o HRATAP 0 BER ALY BB R o B, [ LA &
TR B FE e e A S5 77 i T 22 158/ B 358 ) 4 25 77 48 1 X B2
EARUCHCH A 5% . W8 T AR &R0, 4 i, 218
W HMEEEE, R2GH TRENINE. WRAHEEE
HECE, 2SEAREZENERE.

DY/DT (il 80 2 B/ H BAF 48 19 56 6 ) I T4 6l A28 T
AAAEER S 0 07 255 5 7 1Y I B 2 S Bt & B L 2 A A
WHE. R DY/DTRNZE, MerES A0 H It
BCAEE R . MR DY/DT I ZH 1, e NE 5 8 # LT
[ E

Y RTC 27 7 4 (85 [ B 27 77 48 09 15 2 (8 AH DU ECHSS,  AH B
() R B FR AL A TR B0 A2F BB 1. A0SR S Y (] 4 o
Wi i BE A TTE' 2 A2TE 138 € i85 1, 3 H INTCN 7% &
HiBEE 1, WSS MR INT/SQW (55 . FERT[E A1
H 12577 25 B R T 87 A 4B 2 A8 U DT G O

ALARM 1 REGISTER MASK BITS (BIT 7)

ALARM RATE

DY/DT

A1M4 A1M3 A1M2

A1M1

Alarm once per second

Alarm when seconds match

Alarm when minutes and seconds match

Alarm when hours, minutes, and seconds match

Alarm when date, hours, minutes, and seconds match

=< O | X|X|X|[X

olo|lalalala
olo|lo|=|=]|=
o|lo|lo|lo|=]|=

o|lo|o|o|o|—

Alarm when day, hours, minutes, and seconds match

ALARM 2 REGISTER MASK BITS (BIT 7)

DY/DT

A2M4 A2M3

A2M2

ALARM RATE

Alarm once per minute (00 seconds of every minute)

Alarm when minutes match

Alarm when hours and minutes match

Alarm when date, hours, and minutes match

= O X|X|X
oO|lOo|O|—=|—
oO|Oo|O|O| =

]
]
1
0
0

Alarm when day, hours, and minutes match

12
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S1EE. 12CH#LO. £/ RTC/TCXO/EE 1

¥ #IEF 755 (OEh)

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
&R EOSC BBSQW CONV RS2 RST INTCN A2IE ATIE
POR: 0 0 0 1 1 1 0 0

HARRER s TTHMHIAE

DS3231 B A P W IIes 7 i (R AR ), BT DA 15 s s SQUARE-WAVE OUTPUT
ERPERF i, ISR RS2 RST FREQUENCY

) = =} 0 0 1Hz

Al

) FR & 775 (0EN) 0 1 1.024kHz

E7i: BEEIRER(EOSC). WENEHEON, H3IK 1 0 4.096kHz
itwo WIRVCGENEHE 1, 7£DS3231 IRV E Vg ap i ] 1 8.192kH2

WG IE . VI BB, ZAERGEE0). % DS3231
H Voo LR, PR3 #F 5 EOSC A HIRESTL K, HAIREE
BATIRAS . M EOSCH: 2L ILIT, Brf i 3 77 4 S b T
FEefl: BFEMNHARERBBSQW). ik E HEH 1
I H.DS3231 1 Vpap 71 HEFLEY, TEBA MER Ve B 1H
OUT, EALERE T B TR . 24 BBSQW 1€ KiE R
OFF, # Ve BERALTRFERFEEIRME, MINT/SQW 5!
JEAE R BT, #IR B, 1Z0E G2 0).

Fofl: EHIRE(CONV). ENkE R 18, SRfiIEE
1l B W UL B e 4 B RS, IR AT TCX O B DL
RO AES] . X HEE R EERA 170 .
JH P T 58 145 1 25 T 46 8 B9 TCX O B AE 2 Wi, iz ke A
WRAEBIBSY . AP 5 3N YT B e 4 X 520 P 35 64 D B2 3
PSR i E K2 2ms N AR S BSY 7.
CONV T NE AT i B B #4558 R 5 1, e )a
CONV HIBSY #1254 0. 72 H0H F J3 Bl 46 (1 AR S Bsf B2
1%fd 1 CONV il

FEAMEINM: MEIXRFRS2HRS1)o HIMHRERT, X
P T4 11 7 B s A . DU SR AR 4 T AT DL
it RS ALIERR I T R . MR B RLEE, XA E R
#H 1 (8.192kHz).

& DALLAS M AXI VI

FofL: FEIEFI(INTCN). %M 4% H INT/SQW 15 5 -
INTCN % & KO, INT/SQW 5l M i 77 . INTCN %
FEN I, EIFI T 5 —A 8T AL,
il % INT/SQW fi H (hn SR A 5 B [ 44 A9 15 ) DT TS AR
N0 [ b bR B SR B AL, M5 INTCN PRSI
B, INTCN A% E NEH 1.

EL: W2 PHERE(A2IE). ENIE N H 1 I,
VPRS2 T Y1 B 2 bR B ALA2F) fill & INT/SQW 17
FCYINTCN = 1 ). 24 A2IE /1% & 4 0 8% INTCN 1%
FERNON, ARSI E{ES. Wk EHE, A2IE
FLiEEEH0).

FEORL: M1 RETERE(ATIE). EMLIE NEH 10,
RVFIRERF Fa P A 1 R E AL (AR iR INT/SQW 15
FCYINTCN = 1 H). M AIIE 1% 2 4 0 80 INTCN 1%
FERHORS, AIFMABININT/SQW 155 . #IIK EHLET,
ANENTEZE (2 0).

13

TEL:15013652265 QQ:38537442



DS3231

http://www.eehome.cn

=\ vl 2 =
BEE. 12C#ELO. &5 RTC/TCXO/a 1k
KA B 775 (0Fh)
BIT7 BIT6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
AR OSF 0 0 0 EN32kHz BSY A2F A1F
POR: 1 0 0 0 1 X X X
WEFFRSOFh)  BOofL: WM 1FREAIF). WH 1 Ar&E 0 N EH 1 W FoR

F7M: RFHRELFRE(OSF). %M HEH 1 RRIEY
BB I TR, BB I TR, AT E
AR AR TR MR Z a4 L TAE, A8 R
Wi 1. ISR E K OSF & :

D ¥R B,

2) Vee 5 Vpar LV HEESA B PSRk 7 4% TAE.

3) TERIB A T, EOSC M.

4) e AN ERRE M (RO L T U ) o

ZALRRE B 1, HBEALEER.

5 3fiL: {EBE32kHZz %I tH (EN32kHz)o %1% 32kHz 5
MIRIRAS . M8 AP 1, R 32kHZ 51, HH
32.768kHz T 15 5. & & BB/ OMT, 32kHz 514 A
R . wItafe BB, %07 i 1. DS3231 INEHE
PR SRR 4% TAF), 32kHz 51 B H 32.768kHz 7
55

FofL: T (BSY)o. EMFEnma M EFEIATTCXO PIRE.
TG AR W e e s M5 5 BSY BN 1. Mdeihat
T 1 4 s RS IHZ A &

FAAL: W 2ARE(A2F). W8 2 bR i 1 B RR
B[] 5 [ 40 2 A7 AE#R T . A0SR A2IE (7 BB HE 1, JF A
INTCN 3% € A2 1, WFE L INT/SQW B . B
A ONT A2FIIEE . LT AR, BT A
W AR AR AR S A

B[] 55 (] 40 1 A7 AF AR LG . A0SR ATIE N MiZH 1, JFA
INTCN {2 i% € A2 % 1, WIFE % INT/SQW S . &
ANEBHBOT AIFDIEE. ZEEAZE. KEEA
Wi R R R R A .

M=

EAC KM AT AT R P 4R AL A KB 0 B P 2 B 2 B AT
el LA BB 25 A7 e rh B o %A% 2 RO AN, 557
NS, BAFES S dh AT A E, — A LSB XY —
AN/NRA AR HAZ IS . $ B AN T fr i LA
(60 2 s 1R T 6 U B M2 O T L A (E s i (R
2o IRl BE e NI IR] SR S AT — e A
FAR R AR, B AR 7 P e e (B E CON i) ]
8], b BT A7 A 0 2 LA BB BT A7 4 o 0 ML 2 AR B
PERFAF F 0t 32k Hz fiir AR AR, NAZAE BB AL AT AT
o UG T3 8 Sl R

IEMEML R BV RIESIE A, BRIRGHR; 7KE
PE R BB NESILZE, HERIRGIR

FEARTR B BT, B4 LSB XY Y 45 2% 254K (ppm) J& A
[ o A% R B G R R SR AR X A 27 A7 A (R 2R
%% . TE+25°C T, — D LSBFIMEL 0. 1ppm KM
EIE.

o B AMEZFAEAR BV BT SCBL Electrical Characteristics
R IR E R, (A ANZF A4 A B TAMES iR 2
TR EA . HA T AERED S T R M A A7 A8 X R TR
T B ARG e B il R

ZHEME(10h)
BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
AR Sign Data Data Data Data Data Data Data
POR: 0 0 0 0 0 0 0 0

14
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BE. 12C#LO. EH RTC/TCXO/8R1E

mEE R (EF ) (11h)

BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
AR Sign Data Data Data Data Data Data Data
POR: 0 0 0 0 0 0 0 0
i EEF 7 (IR 77) (12h)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
AR Data Data 0 0 0 0 0 0
POR: 0 0 0 0 0 0 0 0

B EEFas(11h E12h)
BEER A 10 mLER, BH025°CHaHER, Til
Mtk 11h A 12he R EGRES A 2 B MG K . R 8 AL
O AL T Huhk 11h, K 2 AL NBGER A O T HuhE 120 19

mREETT . BT, 00011001 01b = +25.25°C. FHENF,

25 7 B8 OB IR (VLR 0°C, A R B e S 4.
TE Ve MU EHE Vi op B R B AT 2O BASRY, JF
RO, 2 J5 7% 64 BRI — Y. ki P
B o 2 U L T 64 RO 145 RS 52 R,
FEFAPAS. R 27 B TR

12C EITHIR R 4
DS3231 X 3] 12C SR FBIR A bl o [ 2R R %
BRI A 8 O R IERY, SRR 1 & e O R IR
e BHEAMRSERA TS, BT REEHNIEE
FRAMNEE R Bk Fik& RS, Fik&nsre-
A B ATE B (SCL) B HLE &, DA K A START Al
STOP %M. DS3231 £ 12C B2k FAE NI TAE. &%
WL SCL fif A FNJw R FF 56 1) SDA /O £k 5 R 2kiE #2. ik
FUVE A 8 ST RRERRE S (100K Hz 5t 5 15 4 00 38 ) i o A =X
(400kHz 5z = S B8 2% ) . DS3231 L HRFX PP AR .
XTI R PHL(E 2):
o HEETERLLE NI A B8 S sh Bk £ 4 -
o TEBWELHRES, MUETAL N EETR, R Lk
FURTETEE o A0SR £ A v R T A 508 2 H o A
e, SHIAHEERIES

= DALLAS

¥ SEMICONDUCTOR

M AXIM

AR A, 58 ST AR A R A
BTN BRI &R HrE B
BEEREE SO R RTER, BIRZRSHE
K, & X HSTART &1
EIE BB G A& R TR, BIRLRSH K
A, &K STOP %44
BURBER: FPAESTART &G, SEMMES AEHE
AR B SR AR R, T B I RO R S AR R A R
B . 2k BB W IRUAE B AT 5 A HE T S R AR
BRI B Bk % 126 — L5
i FH START &4 )8 sh B B dl (55, -/ STOP &4
Z LB . 7 START S STOP A4 2 18] {4 (1) £ 5 =7
WHEOEARE, (HFRFRE. FEEMUT N
BT, BRI A o LT
RZ: 850k Ok & eI B A 7 5 &
MEAGS . R U AN B Ak, AT 1%
N
BV e WA TURE 7 B I b Bk sh S (R AR SDA 2%, (AL
TE I I A B 1) v FSPTE], SDA 2R R AR E I
B, 248K, EES7 SRR R % BEN . Bl A
X A R A6 0 e T AR A, E R A
TR BRI ZE B . X, IR & VR 5 Bl
2 N LT DU T A BE S 772 STOP 4544
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S1EE. 12CHO. &/ RTC/TCXO/a 1

IDLE ~ START
CONDITION

REPEATED IF MORE BYTES
ARE TRANSFERRED

STOP CONDITION
.......................... REPEATED START

B 2. 12C Zctf et 218

P 3 FIE 4 R AR B T a0 78 12C e 2k b 58 B 1% i o

FRAE R/W ALAIRAS, AT 58 AP S E0HE 1% -
HIERFRSAESEHENEEERSE. TRE&EE
EREFET RN BT REE THEFEY.
IABE 28 IS B B A 215 5 3R [ B L. BHE I B v A R
HL(MSB) T 46 1% i o

HiEmMRELZERERETRERKR. TREk
BE T IWONBE L. R)E IR B A . T
oK o1 B 1) T80 Ak TR 7. BRigs — 4
FAAN, EBCEWCE AT S R E YA L. E]
RE—AFE, REHEN AN,

<SLAVE
ADDRESS>  <RAW> <WORD ADDRESS (n)> <DATA (n)> <DATA(n+1)> <DATA (1 +X)
| S | 1101000 | 0 | A | XXOKXX A | XXX | A | XXX | A || XXX | A | P |
S START
A ACKNOWLEDGE (ACK) [] swaveromester  [] wisTeR To sLAVE
P-STOP DATA TRANSFERRED
R/W - READWRITE OR DIRECTION BIT ADDRESS (X+1BYTES + ACKNOWLEDGE)
A3, GHE—M ik A 2=
<SLAVE B
ADDRESS>  <R/W> <DATA (n)> <DATA (n +1)> <DATA (n +2)> <DATA (n + X)>
| S | 1101000 | 1 | A | XXKXKXKX | A | XXX | A | XXX | A || XXX | A | P |
S - START \:| MASTER TO SLAVE \:| SLAVE TO MASTER
b o OLEDGE (ACK) DATA TRANSFERRED
P- (X-+1BYTES + ACKNOWLEDGE)
A - NOT ACKNOWLEDGE (NACK) NOTE: LAST DATA BYTE IS FOLLOWED BY A NACK
R/W - READAWRITE OR DIRECTION BIT ADDRESS ' '

B4, R —M iR 7 Kk

16
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S1EE. 12CH#LO. £/ RTC/TCXO/EE 1

<SLAVE

ADDRESS><R/MW>  <WORD ADDRESS (n)>  <SLAVE ADDRESS (n)> <R/W>
| S | 1101000 | 0 | A | XXXXXXXX A | Sr | 1101000 | 1 | A }—‘
<DATA (n)> <DATA (n+1)> <DATA (n +2)> <DATA (n + X)>
—>| XXXXXXXX | A | XXXXXXXX | A | XXXXXXXX | A || XXXXXXXX | A | p |
S - START MASTER TO SLAVE SLAVE TO MASTER
Sr - REPEATED START \j \j
A - ACKNOWLEDGE (ACK) DATA TRANSFERRED

P-STOP
A - NOT ACKNOWLEDGE (NACK)
RAW - READ/WRITE OR DIRECTION BIT ADDRESS

(X +1BYTES + ACKNOWLEDGE)
NOTE: LAST DATA BYTE IS FOLLOWED BY A NACK.

Bs. Gy G1EEr, SRR R ) — MR R K i

TR A A 1Y B AT 4 Bk F START . STOP 551

fE5iiH STOP &1 H EH & START & 1F4 K. AT &E
% START &R B2 T — A BT BRI FFiE, Fitt
ANERRUELL . BE N = A AL MSB) IR 155 .
DS3231 °] TAET AR P

Mig & KER(DS3231 5H#E5): il SDA MISCL #
WCER AT RO A B . BN BANFEE, RIEN B
START FI STOP & H-1E N AT (LM FF aa f & oK . 7
WACEI BN 18 5 b 1k 0% 7 1 62 2 05, FR R S B M ik
WHl. FWHTTH START FMH)E, Wik &HikFT 2
WCEI 55 — AT IIA Ul =1 8 45 7 2 DS3231
Hidik, Bl 1101000, 3E 2 1& 577 10 0L(R/W). ZALH
0, FRGEME. FEREIFHFEL N AHIEF TS, DS3231
1] SDA & H B 55 . fEDS3231 WA M &l + 5
MZJE, EkEkE— Tk E DS3231. XA
JE DS3231 AT e ta 5, DS3231 X iZ A% i Hi 7%
F iR AHEG AT LR E 0 3E 2 F AR, DS3231

& DALLAS M AXI VI

BRI FEY . BMEF RS E, TS
FrEhE . Fi& A STOP &AL IR E A .

Nig & & EEN (DS3231 BAE): HUCFI b 17
B 5 NSO . (R, EXFMERXT,
T5 WALFE AN WAL 7 2 A R 1. DS3231 [0 SDA K i%
FATE R, JEm SCL#iA BT, START #1STOP
FAE N BATIE R FF IR AL A o FE USRI 1% 5 ik
Moarmja, e frmabiRs. s E
START &G, W& FW RIWEINE F3. M
WA S 7 2 DS3231 Hidk, RP1101000, T
KT T MALR/W) o EHALN 1, FREIRIE. RO

BB LT )5, DS3231 [ SDA K WA (R 5.

SRJG DS3231 THIR Sk Xdle, AP AT a R 4T B4 10 (9
AT AL TT 4R . R AE ST B A S TR S AT A
FREE, DT IEIUAY & b b AR R 7 B A R AT AR EHE .
DS3231 AU EIAE R 17 5 DLGT R A

17
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S1EE. 12CHO. &/ RTC/TCXO/a 1

1R1F. PCBT/EMIZ %

DS3231 £ F 3 E dn A, n] UGE 4R IR 4

(EZ WA /NG, DUBR O 3R S 3k B8 b i o o A 0 B
FUIEE, DRk,

Prde st S5ES &2 WA ZRIF, S0ERESGT
MAEFSL%. A N.C. (L&) 5| it

5| HIAE &
TOP VIEW

32kHz E ¢ EI SCL

vee [2] [15] spa

INT/SQW |: Zl VBaT

RST |: ﬂ, sDEmAlcgmLuéon :l GND

NG, |: DS3231S Zl NC.

NC. [6] [11] NC.

Ne. [7] [10] nC.

ne. [8] (9] ne.

SO
18

TR R B T SR B e . WA AT AR 2
A BB UL, AR 1k B AR AR A IR g A .
TR AURER 1 (MSD) Y 43 JE I [m] I 3 B8 fh 2% 3% 2 % 1PCy/
JEDEC J-STD-020 A ifE o SR 1R A [l i R R B 22 2 1K

BHIES
TRANSISTOR COUNT: 33,000
SUBSTRATE CONNECTED TO GROUND
PROCESS: CMOS

BHER

Theta-JA: +73°C/W
Theta-JC: +23°C/W

£ E f=
=+ Z“Z{Hl%

N Rl B B SMEAR BAR AT R, A

www.maxim-ic.com.cn/packages .

EIEESC R MRS
16 SO — 21-0042

& DALLAS /M AXI VI
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SAEE. 12CH#LO. £/ RTC/TCXO/EE 1

1237 £
BiTxs | 1BITEH AR fEE
0 1/05 B UCRATBHE TR —
BT A AR N £2°C BN +3°C. 1,3
; 2105 T T T
Ta =-40°C to +85°CEE&?‘JTA:TM]N to Tpmaxe 2,3, 4
T I 8
FEFFEER SN i UL AR s @ BRI e ke, TinE P meRs; |
T T HL B TE NL.CL5 | RN i 2
AR EEEIE 3 RS Vpp MIN 235V H I 245V, 2
A EMEFE IR 3
FAR I TAEFFPER R 4. 7
J7 RE R AN 7R X 1A A Sk o 8
5 6/05 FH Vee M Vgar 151 . 9
B 2e #E0E 5y 10
B FEEA Bl B B AT AR TP BN 500 HE A MSB FILSB. 11
16 BRI 5 46 P R R BRI AR 13
HEINERE, ULIAR AR A AR R R e M S B AME T A = 00h; BTN 14
Holle S BON TS (R R ARME R A4 -
55707 F B T SON A S RLE AT AR B PC B ATHE S AT 15 T X 15
MG J-STD-020 Jo4h« & E e WA Mt B F . PCB 17 Ja FI &40 47 17
3 11/05 T 5 MO AT A RoHS FRifER B4 1
GRS I RST MUL 4 H » 1
EC %M “Vee > Vear BECH “Vee = Active Supply (see Table 1) 2,3
R 12, Eﬁﬁﬂéﬁtkgc BAE .
ST TAEFF R B AFRE 1. 2F03.
SUERA 58 1 32kHz Ve FIRST 5 I HIE P 25 9
4 10006 I e | FRBE: “Powered By” BB “Active Supply” ; AIREAIRRS, s " BrIE AR "
Voo B Vel Bl Vpp A L2817,
15t BBSQW F T H& il sQw FIHr ;. Wil R Uil (38 5 60); INT/SQW Z )G 13
o HHT GE 200,
HRAEE LAY BB Z 1L S04y 3okHz S B RE O Al “I% 0 %R ik 1
g “EAAER .
TEECEPTMAZ TR, JFEHTER12.
I T AEFFER R 7
5 4/08 T RFEHRS Sy, BT AR H R A7 2 E POR IR ASAE B 76 SEAF I 4 10
T4y, AN T X RST IIAE M .«
TEE 1, #04n 19 A4 HIEYEE R 00-31 FECH01-31- 11
B DALLAS sl ZIX 1 /W 19

TEL:15013652265 QQ:38537442

1ecesd



DS3231

http://www.eehome.cn

S1EE. 12CHO. &/ RTC/TCXO/a 1

1&3T/7 £ (%)

BITR¥ | BITEH A (EEu
T A T AF 1
MR Recommended DC Operating Conditions 3 W) Vpy 80, FHAE 51l B 59
INT/SQW. SDAFISCL 3NS5 EHI AR A9 B . :
TE I TAEFFHEF B T Delta Time and Frequency vs. Temperature [l 25 . 7

6 10/08 I HEE 8

BN Vpar LIERRERTY, HFBE T 32kHz TCXO FIHZEILE 7 ) BEH 1 653 I 45 o 10
HAAE BRI T A A7 ALY POR (8« 13, 14, 15
ST ML MR JE 77 77 (1 Lh 2 120) 35857 o 14, 15
TR PCI PR (E 3. E 471 S). 16, 17

Maxim Jt = 1= 4

Jb*= 8328 {54 HREI4%A5 100083
% EHIE: 8008100310

Bi%: 010-62115199

f£E: 010-6211 5299

Maxim X Maxim 7= LA S FE AT LB 0 JH 05, AR RS RIEF AT . Maxim (R B 7EFEATATIA] . P4 FE AT AR A HTHE T 06207 08 R RIRL S IR
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