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

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

(NoNcondensing) ....coooveiiiiioiiiii -40°C to +85°C
Junction Temperature ...........ccooieiiiiiiiiiieec +125°C

Storage Temperature Range ............cccccoevvienn -40°C to +85°C
Lead Temperature

(Soldering, 10S)....c.ccoieiiioiieiieeeeceeeeee, +260°C/10s
Soldering Temperature............cccooeveviinein. 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 TmAX, unless otherwise noted.) (Notes 1, 2)

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

VBAT 2.3 3.0 55 V

. 0.7 x Ve +
Logic 1 Input SDA, SCL VIH Voo 03 \
Logic 0 Input SDA, SCL Vi 0.3 +03x v

’ ' Vee

ELECTRICAL CHARACTERISTICS

(Vce = 2.3V to 5.5V, Voc = 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
) 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 lccs output on, SQW output off uA
(Note 4) Vce = 5.5V 170
Temperature Conversion Current | | 12C bus inactive, 32kHz Voc = 3.63V 575 A
P CCSCONV output on, SQW output off | Ve = 5.5V 650 H
Power-Fail Voltage VpF 2.45 2.575 2.70 V
Logic 0 Output, 32kHz, B
TNT/SQW, SDA VoL |loL=3mA 0.4 v
Logic 0 Output, RST VoL loL = TmA 0.4 \
Output Leakage Current 32kHz, o
TNT/SQW. SDA ILo Output high impedance 1 0 +1 uA
Input Leakage SCL ILI -1 +1 uA
RST Pin 1/O Leakage loL RST high impedance (Note 5) -200 +10 uA
VBAT Leakage Current
| 25 100 A
(Vce Active) BATLKG :
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = 2.3V to 5.5V, Vec = 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 VpaT = 3.3V 32.768 kHz
Frequency Stability vs. Vec =3.3vor 0°Cto +40°C 2
Temperature (Commercial) Afffout | VBaT = 3.3V, ppm
aging offset = 00h >40°C to +70°C +3.5
N Vee = 3.3V or -40°C to <0°C +3.5
Frequency Stability vs. Afffout | VBaT = 3.3V, 0°C to +40°C *2 ppm
Temperature (Industrial) !
aging offset = 00h >40°C to +85°C +3.5
Frequency Stability vs. Voltage ANV 1 ppmN
-40°C 0.7
Trim Register Frequency . ) +25°C 0.1
Sensitivity per LSB Af/LSB Specified at: 270°C 0z 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 Afffo not production tested 0-10 years + 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 = 0O, VBAT = 3.63V 70
Active Battery Current IBATA SCL = 400kHz (Note 4) VAT = 5.5V 50 A
EOSC =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 = Vpar (Note 4) | VBAT = 5.5V 1.0 3.5
EOSC = 0, BBSQW = 0, VBaT = 3.63V 575
Temperature Conversion Current IBATTC SCL = SDA = 0V or pA
SCL = SDA = VBaAT VBAT = 5.5V 650
Data-Retention Current IBATTDR | EOSC = 1, SCL = SDA = 0V, +25°C 100 nA

B DALLAS M AXIVI 3
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AC ELECTRICAL CHARACTERISTICS

(Vce = Vec(MiNy to VecMax) or VBAT = VBAT(MIN) to VBAT(MAX), VBAT > Vce, TA = TMIN to TMAX,

unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Fast mode 100 400
SCL Clock Frequency fscL kHz
Standard mode 0 100
Bus Free Time Between STOP ; Fast mode 1.3 s
and START Conditions BUF Standard mode 4.7 H
Hold Time (Repeated) START Fast mode 0.6
i, tHD:STA Hs
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
9 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 { Fast mode 0. s
u | :STA
P su:S 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 i Fast mode 20 + 300 ns
Signals (Note 10) Standard mode 0.1Cs 300
Fast mode 0.6
Setup Time for STOP Condition tsu: s
P SU:STO Standard mode 4.7 H
Capacitive Load for Each Bus
Line (Note 10) Cs 400 PF
Capacitance for SDA, SCL Cijo 10 pF
Pulse Width of Spikes That Must t 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 tCONV 125 200 ms
POWER-SWITCH CHARACTERISTICS
(TA = TmIN to TMAX)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vce Fall Time; VPF(MAX) to tVeCF 300 us
VPF(MIN)
Vce Rise Time; V to
VCC I I PF(MIN) tVeCR 0 us
PF(MAX)
Recovery at Power-Up tREC (Note 12) 250 300 ms

4
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N Ver Ve 1
VPF(MIN) \ /
tvcer (« L tvcer
))
‘tRECV
RST
((
))

L1ecesda


http://www.ic-cn.com.cn

DS3231

WWWwW

e

.c-cn.com.cn

SiEE. 12CH#LO. £/ RTC/TCXO/m 1

12C B1TE L% LRI IEEH

|

i
i
i
i

| )
|

tF | tsp
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tHIGH A) ! ' D) -
6 | [ lSUsTA 1SUsSTO

l— —| |- v
tHD.DAT tsu:pat L
STOP START REPEATED
START

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

T

[\

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 Vce.

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 tsy: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 = Vec(vax) 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.
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(Vcc = +3.3V, Ta = +25°C, unless otherwise noted.)

STANDBY SUPPLY CURRENT SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
150 - 12 N
BSY =0, SCL = SDA = Vg g Vg =0V, BSY =0, g
‘ 8 SDA = SCL = Va1 OR Ve 8
125 —L e 1 11 A%
«—— RSTACTIVE /
A A
100 — 10
= = mei-1
= — = Ny
! 75 = 0.9
= = / EN32kHz = 0
50 0.8 // )/
25 07
0 06
20 25 30 35 40 45 50 55 23 33 43 53
Vee (V) Veat (V)
SUPPLY CURRENT FREQUENCY DEVIATION
vs. TEMPERATURE vs. TEMPERATURE vs. AGING VALUE
10 -
Ve =0, EN32kHz =1, BSY =0, E 60
SDA = SCL = Vga7 OR GND g 50 7[]
g — 8
IS
09 = 40 -33
Z %0 AN /y
— =
= L = 2 0
= 08 ~ 2 .0 N
@© > ~N—
/ 2 0 E
% I
07 / 2 10 < ~
=20 32 \\
127
-30 \
06 -40
40 15 10 35 60 85 40 510 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)

DELTA TIME AND FREQUENCY
vs. TEMPERATURE

20 ‘ ‘ — = DS3231 |U(£5
0 ’7- = 0
T T s
20 |CRYSTAL L p AN A
T g | +2000m LA e 7" ‘\‘/ &
2 <A 2 TYPIcAL CRYSTAL "X @
2 A/F uncomPensaTED RN =
DT TN
g - g ‘ psa23t INT] 2
= 120 Afe{onvsta ACCURACY N[ 60 =
= +f: | -20ppm BAND | % o
= 140 / 1= s
160 [+ ) )
180 <
-200 10
-40-30-20-10 0 10 20 30 40 50 60 70 80
TEMPERATURE (°C)
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FHEE
> 32kH;
1 OSCILLATOR AND
I» CAPACITOR ARRAY —| N
— _ CONTROL LOGIC/ o | SQUARE-WAVE BUFFER: =
—Eﬁ <> DIVIDER > INT/SQw CONTROL L NT/SQW
P
1Hz
—| N
A | B
Vee >
Vaar > »|  TEMPERATURE »| ALARM, STATUS, AND
oD ~|  POWERCONTROL SENSOR CONTROL REGISTERS
y 1Hz
CLOCK AND CALENDAR
< REGISTERS
SCL >
I2C INTERFACE AND P
ADDRESSREGISTER [
SDA > DECODE USER BUFFER
(7 BYTES)
Veo
VOLTAGE REFERENCE; |« % » RST
(& DALLAS DEBOUNCE CIRCUIT;
DS3931 PUSHBUTTON RESET _| N
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El am IhEE

1 sokHz | 32kHzAfi . SEURHROTEA S ERSME AL MRBRAT, Hith o] TAEEAER AT IR A,
ATRFETF B

2 Vce FATF F IR B BRI . %5 YA 0.1 pF 5 1.0pF AT 20, AR, 164,

AICHE P 2R T Bk I o 2 R AR B e 5 | IR A R, B E B R] 5 5V B T 5.5V 1
FLURFL R . 1% 2 DIRE S| Y T g H 45 i 27 77 4% (OER) I INTCN 8L 52 - 24 INTCN B2 M OB, 51 H 7 i,

3 INT/SQW | HAFR B RS2 FIRST AL E . 2 INTCN &N 1, THI 3 A7 2 515 — 17 4 2 A7 2 AH I FiC IS 3045 fik & INT/SQW
SR BE M AP T EE ). M T K L HUR INTCON D E A 1, RIS S 15 B v 74 25 11 [ 4
R A SSY, 5 VecHET K. WA HZS M, kA=,

RSP AT . %5 A TR I B8 A/ o ST 7R Ve MY T Vpp 8RR IIRES . 2R Ve TREEAR

4 AST T Vpp, RSTHIMBHAG. 4 Voc BT Vpp I RFLE (g 98], RST 51 M 1k P #6_E R R PH AL 2 S i o (AT
2 IR IT B O R SR A AT RE . %5 AT iR R AL SRR Al . ST RIS AR PR E S S0kQ HY
R EEE Voo JORRAME FRIBRBE . WREE I SRR, trpe #0FR, RST L RIEA B HLFS

5-12 N.C. oz o SR o

13 GND H o
B IR A o %51 IR 6 0.10F 2 1.0pF RN A BT L. ISR Vg ap BEHES, R2CHEEDTORL, T

14 VBAT LR . WA H Var, WHZS . (A AR, Zead UL AR A9 £ AR BT B 11 5 1 FE
%% : www.maxim-ic.com.cn/qa/info/ul..

15 SDA | ERATHOESAN . %51k 120 B OB AR o SCIRHOT B SR SN LRI . MR T B3k
5.5V, 5VccHIETLR.

16 ScL i;jﬂ%iﬁﬁ/\ 5 12C & OB ArE A, TR O RS EE . %5 B ER EA 5.5V, 5 Vee

T Ko

FAHERE B o B EH B AMEFER. DT31RMA

DS3231 A H 32kHz i d A 4R % 25 W3 1 4T RTC .
TCXO #MEEE . KNS HN 4. f£-40°C £ +85°CiE
Bl , RTC IR B REFTE 22 0 80/4E 2 N . TCXO B8 TE
32kHz 5 o RTC MARTHFERT 80/ H 1, & 4Lm 4T
YA B 7 I S A — B8 T gR AR T i . INT/SQW 24k
) ot 2% A R SE O R T A5 5 3 D B M . Al H AR it

& DALLAS M AXI /I

i, K ENREARYE S, HFEREEFEME. B
TAETE 24 /N HCH AM/PM F8 7R 19 12 /NP A% X . IR AF
TEenl 12 B 0.

TR R PR R L AR FL B T I Ve BT, DU U
HL RSP , JFFE R E 314 2 4 HH R . RST 511
AL INERIE L A TORE , JEAT T4 s B R B
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T1ERHE
THEEIZE T DS3231 19 32 A B . A AT i 4
HPOA e . TexXO. HIEEH . W= M agm
RTC. BEATHY TAEFEIAE LT &350 LA B .

32kHz TCXO
TCXO WAHHR AL G IRV A AT 24 o 42Tl e 1 L
Fr b R R B, B ARG E BT R A
ML AGEFHFHHEMBIE, Rk EBFEFTFER.
(UL B A A A G I, 503 P I 3l B i B 2 4 56 A
I, A M AGE &7 &AM HIHH. Ve Ik B
IR e il FEE, AU B 64 PP HEti — U

IR

1% ) RE HH i R b A B A A V o PR P 1Y B R 4R
o Mveem T Vppht, M HE Ve, M vk T
VpplHE T Vear i, DS3231H Ve il e M Ve T
Vpp R T Vparit, #fFH vpar fitl. %% 1.

1. BIRES

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

NRITHI, Vpar B RONEI S R EE Ve ik E
Vpr A B2 R, S S A — AR 120 Hhdik 2 Fr
HARJEDN. JAEIHRG: #J5 ZhBFR7E 1 P RA . 7E Ve
LG BUE A0 120 BB G K2 2 B, SRS IR
— YL, AR EERERG S . — BRY
s ik, HREREVBE Vean BN S — H R
FRIBATIRAS . BRI 64 0 Bh HEAT — YR BE I 2 5 A 1
PG A

LI (Vee) B KBRS A5 A — AN 00 12C H ik i
(Vpar), IFEFTE B2 #8055 022 01/01/00 01 00:00:00
(MM/DD/YY DOW HH:MM:SS)-

10

SiEE. 12CH#LO. £/ RTC/TCXO/m 1

Vgar-L1ERE 7
RIA TR B R Vo B 48R Vo ar
BEHLIE FL (DT TARRAE, M HTH g ara-
2 R, R R BB (Tp ) B
(L4 PR R L Iy g rpee (AR L5 B R
V3644 BIREHE ST G (R H Ay o R BB LT
g rrc M8 ST RGA A5 76 JR B A e O ko
FLI, (A AR R (. B AR Ip Az R
FAR 5 85 11 (EOSC = 1) BRI . 7E AR AR B [
I B0 LN (PR 27 R E S s % P, %4t
Y DL 6 P T A 5K

#H E (I I BE
DS3231 42 it 7% #2 2 RST i th 5| M A # R I DhRE . &
DS3231 RTEE AL A #, SFFZEY RSTE 51 F R
R — A DA EE 4, DS3231 M FAIR RST 58 I
KER. PIEEE R E R4 ] (PBpp)/a ., DS3231 464
MRSTIES . WARESKIHRFHRE T, DS3231FF4E M
PGS DU BT . — BRI BHR AR i, DS3231 9k
I RST 5 AR HL P IR A tggr I 1]
RST & ARAE R IR SRR E O 24 Ve IRT Ve,
SN R R B S, IR BERST 51 M.
M Voo B Vpp B, RST 51 R RHIK K29 250ms
(trec)» PABE AL HLURES S TR WRTE Voo INERETR
WA TS H BIRFEHFERY), %S t(gpe, RST L
Z0AE Sy ve Y- o TV 3 S e P YR A 0K I A RST %
i, AR SR DS3231 F N HB TAE .

SCATHT £
PLTCXOENE 4R, RTCHEMEN. 4. B 2. H
. AMEGE. DT3RO AL, BE3hAZHKXH
i, HhaEEENBIE. WA TAELE 24 /NG o3
AM/PM $8 78 19 12 /NP A% 3o
B 4 B2 (36 0 AN T g B2 H D ) 0 R — S AT R O 0
INT/SQW 51 I a] 7= 4 i [ 4 S 140 o s 1 R BT (5 5, i
W RS . TIREIEFRE L INTCON 17 K45 1l .

5 DALLAS M AXI/VI



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

B, i

el

S1EE. 12CH#O. &£/ RTC/TCXO/ar 1k

L1ecesda

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 1-12 + 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 A1TMA1 10 Seconds Seconds Alarm 1 Seconds 00-59
08h A1M2 10 Minutes Minutes Alarm 1 Minutes 00-59
__ | AM/PM - AM
09h A1TM3 12/24 f 10 Hour Hour Alarm 1 Hours 1-12 + AM/PM
10 Hour 00-23
_ D Al 1D 1-7
0Ah A1M4 | DY/OT 10 Date ay arm 1 Zay
Date Alarm 1 Date 1-31
0Bh A2M2 10 Minutes Minutes Alarm 2 Minutes 00-59
__ | AM/PM - AM,
0Ch A2M3 12/2 / 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 A1lE 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 —
E BAERAE VY, WK I A AR S R E K .
HhHE 5 B & B, A REE AU AR5 DS3231 Y 12C L F AN A,

Bian: IR TE M DS323 1 BRI R A . M5
A AL, T TE SDA s BT ik & SCL, 7T L
DS3231 W R2CE D B TEAIRDS . Bei, flds il 4 i 1%
TESCL N = B I SDA R, 772k — A~ START &1

Bl 145 T DS3231 ITHT ZF e b Bl R . TR0
ViR AR, 2k B B R AR 2 I AR B (120)0
1 &R [ EH Ak 00h. 7E 12C B9 START 4514 T 5% #h bk +5
Erih 2 2 Mk oon B, 4RI A & BRI AT A AR
PR Sh 2k S2a 17 (9 R B, AT A B 2 17 2% P s O ) (5
B XPRTE SRR AR & A T F AR A SO, W DA
Eifird kg N A sHFIH [
AT L3 3 32 BUE Y 1 A AE o o ARSI A A H AR S .
E1%4H T RTC A FasiFC B UL 1T 5 AGE 419 3F
T S B W LA I D g Bt BBl oRT H I
AR = — T HlgSBCD)E . DS3231

12c#&0
RV B Vpap AT AREBIEE, vl 2 0 .
AN DS323 1 HEHE A B i 8 PR T Vi BB
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AT PLEATF 12 /N 80 24 /NP . /NI AR AE BRI S 6
D758 SCH 12 5 24 /NS SGR AL Z A =T, B 12
NI AR 12 /NIRRT, 5 5 68 AMY/PM FE R,
W R PM. TE 24 /NIRRT, 58 5 060 8 Z /N
(20 % 23 /Nty MAETF /AR 99 ¥ HE 2 00 Y, Sttt 2
PLA AR EE 7 00) 0

EMTFA MR E. XYT 20 EE P E X,
BRZELIGESE, WR1ETEMH, M2 2%TAE
W—, R NEZHEMEEME A SSER
T 8 R ERAE

BB AN EH A, AP FES AT
B 1k P2 7 2 SRS T BE A B AR . RIS R AT H
TR, PR AELM START &4 T 805 F 74
B4R B BRI 5 N EF AR D IENE BN IX 2ok By
AT, SO Pk S RIS I TIRAS o XA R
8] & A T 20 A7 4 S A AT DAGE O B B R A T A
RIS R A F AT, BT EE S E 6. 7E DS3231
&G T S EAE . — BRI SR AL, ol B
(A, WAZRUAE | B4 2 N5 AR 4 (s ()R H D 27 A7 25
fERG S C L TIE, JFAMee i, B4 1Hz 77
it AE R B % 0 52 T 500ms e o e LT o

=2, W R AL

ik

DS3231 & WA 23/ H AW AP W80 1 AT B A
#07h 2 0Ah R E. M2 5 AFF4 0Bh
ODh KBS « RN [ b 47 2 P (A 3 2 ) 2 77 7 1) )
fBENL A INTCN ), AT 7E 6] 6 DU K 4 44 T fih % TNT
SQW fiii th o AN AL HA/ 3 W 50 A5 A2 1Y 55 7 72 B L
(F2). SEA SRR N2 omt, Mih RAa7E
VHIS 35 77 28 P 0O (E 5 77 6% 1 2 300/ H 3091 b 25 77 2% 1 X 17
TEAHVERCH A 25 . [Wep ] Dignfe &t 4. i 24
B HMEESE, R2AH TN E. MRRKERL
PALE, SSBRG BRI,

DY/DT (4 28/ H M ZF 788 05 o 00 A TR T
AR OO0 E 5B 5 A 1Y b (R i B2 3 LA 2 A
H . R DY/DTRHAER, Wik s Ao H T
BC &5 R AR DY/DT R ZEE 1, WehES 25 LT
[INESE:

M RTC P A7 i (5 ] B0 25 77 4 (9 150 S (ELAH DR E RS, A B
AR RSO0 A TF B0 AQF B2 58 1o QIERXT R (1 [ 4
B BE A 1IE B0 A21E 15 2 2 8 1, 9 B INTCN 1% &
HIBEE 1, WA SR INT/SQW (55 . TERT[E]F
H 30125 17 25 TR 5 3 s 3402 6 0 DT 4 450

__ ALARM 1 REGISTER MASK BITS (BIT 7)

DY/DT ALARM RATE
A1M4 A1M3 A1M2 A1MA

X 1 1 1 1 Alarm once per 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
DY/DT ALARM 2 REGISTER MASK BITS (BIT 7) 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
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#HEF 755 (0Eh)
BIT7 BIT6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
E47 8 EOSC BBSQW CONV RS2 RS1 INTCN A2IE A1IE
POR: 0 0 0 1 1 1 0 0
WA INBE R frre  FKEIHIAE
DS3231 HA P I3 A7 8% A HIFR A, 7T RAAE il 52 SQUARE-WAVE OUTPUT
ISP SF el [ e R0 77 00 o RS2 RS1 FREQUENCY
£y = o 0 0 1Hz
g = =
‘ 2 | & 77 7% (OEh) 5 1 Py
%7{1_L2 '[iﬁﬁ _;%-%%(EOSC)O i&ﬁ%iﬁ?ﬁoﬁﬂﬂ E‘lijjyfé 1 0 4.096kHz
Ditio WIRBUE WZH 1, 7EDS3231 FIEDIHE £ Vg apif ] ] 8.192KH2

WG atE k. Wk LR, ZAEE@E#E0). % DS3231
B Ve LR, $E% 855 EOSC IR LR, IRAMRFE
BATIRAS . M EOSCHZE LN, Frf iy af 48 S b T
Fefl: BEIBEFMHNFREEBBSQW). HiXE HEHE |
It H DS3231 H1 Vgar 51 BMIEHLE, FEWCA N3 v oo B91E
LN, EAERE T P T . 24 BBSQW R E W B
OB, & Ve BERALTHIEHEITRME, WINT/SQW 3l
JHIAS Ay BB, Ik EE, % AEE R 0).

Fo{L: HHIBE(CONV)e EOIBEEN 11, 5 I
1% AR B 1 09, TR IAT TeX O S DL #
TG HBRAEY . X R R AR AT .
FHP T8 5 42 1 25 T 10 1 TCX O BB Z 1, B % fa A
RAENLBSY . HF 3 B B9 B e 3 AR5 1 P 3 64 B0 B
TP Jash iR 7 #AE K2 2ms WA S BSY 1.
CONV L NE AT BB 54 52 AR K58 1, Fedesdf/
CONV FIBSY #1281y 0. 7L WAL 7 J5 Bl e 4 1) R A B B
1Z A CONV fii.

EATEIAL: MERIEFRS2FRST)e T MAER, X
UL R T4 i D i R A A e . DA AR 45 T RT DA
I RS 7R MY 7 AR o IR EHLET, XA E N
1 (8.192kHz)o

FofL: FEEH(INTCN). %M EH INT/SQW 5 5.
INTCN %€ N 0T, INT/SQW 5| i i 77 . INTCN %
ENE, FITIFFRSE A Wb F AT,
il & INT/SQW i H (0 SR {8 R W] 4419 7% ) DU L SH AR
N R SR 5 B B AL, 15 INTCN LIRS TE XK. 4
W AR, INTON L% E HEH 1.

FAL: M2 PETERE(A2IE). NN E HIEHE BT,
FVPARTS BEAF 2R P 10 [ 4 2 AR AL (A2F) il &2 INT/SQW 15
(Y INTCN = 1) 24 A21E 7 1% & J 0 3 INTCN %
FENOR, AR A EiES . FIk LR, A2IE
{5 ZE (25 0).

FEOofL: M1 REEREAIE). N E NEH 11T,
AVPIRETF AR 1 PR SN (AR iR INT/SQW 157
S(CHINTCN = 1H). 4 ATIE A% & N 0B & INTCN X
FERORT, AIFALARJESIINT/SQW (55 . WK L HE,
AIE N EEGEE0).
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KA B 755 (OFh)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
BT OSF 0 0 0 EN32kHz BSY A2F A1F
POR: 1 0 0 0 1 X X X
WA B 775 (0Fh) FORL: M1 AREAIF)e W 1 ARG 1 IR

B RFHRELIREOSF). N NEH 1 RRIRY
AL TR, sFS ek T, o] AT R E R
BARMARE . Tie MR IE TAE, ENERN
Wi 1. DU S OLAETSIE B OSF &L

D) ¥R EH.

2) Vee 59 Vpar LR FREFAR R DLSZ R it TAE .

3) R AT, EOSC i & .

4) faiRR SN I RIS L ).

YN A E 1, HEEAZHOER.

% 3L {ERE 32kHZz HitH (EN32kHZ)o A5 32kHZ 51
FHEIRZS . 1% E NZH 1 IF, (HRE32kHZz 51, %t
32.768kHz T i 155« B NEH O, 32kHZz 5IIAE N
R . Wiate BB, %6 R 1. DS3231 NERHE
TR SR 4 TAE), 32kHz 51 %t 32.768kHz J1 i
F5.

Fofi: IL(BSY). N ERRHIMIEEIIT TCXO WEE.
T AR AR L 4 5 S BSY B W28 1. Harirat
T 1505 2 PRAR S IHZ AL %

FEAAL: BP2ARE(A2F)o M 2 bRAE AL A 1 KR
H )5 4 2 77 SR DUEC . TR AQIE L N4 1, IFH
INTCN % & A 1, WEE % INT/SQW 51 . &
ANZH OB AR % . ZALAES AZEo. KEEA
B AR R O B A

B 1E) 55 1 1 FAEER LA . AR ALIE AZ 81, FFH
INTCN {755 i85 1, MIFE A% INT/SQW S . 5
A O AIFEE . MBS AEZR. KEEA
B I RAE RSO R R

ZUHHME
B KM AT A7 K R P B Ak ) B 2 F A B B A AR A
SR WNGERA R e T E R P2 U PR NE ] Y U R A
NEF S BAFETS GRS A E, — A LSB X R —
AN SRS % 5] o H 2 ARI B B A7 2 1 FL 2
B T B EAF T 8 U BE M2 Y T 55 A (B BN
WE . TEIE R B R R, SR S AT e g
FAE R ABOE, B0E AR P I (% CONV A7) 1]
[f], FMEFFHNE AT A W rzIMesE
A7 A7 2% 32k Hz i AT B2, R AR R AL A7
i UE F 3 o B e
ER A RECI R EFIRE, BARIRG S, e
U RBO B NEFRA, BRIRGIE
TERTE B E TS, A LSB X W 145 48 4k (ppm) & A
[l AR e R SR XA F R P E R E
#%. fE+25°C F, —ALSBIlH M2 0.1ppm HIH%
BIE.

Toi i A MERF 745 R AT 528 Electrical Characteristics
TR ERORE B, D0 A 745 B T AME S 2 IR
WA . I TAAERFE A S T R WZ A AR X AN
E T HORE BE A 2k A

ZtME(10h)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
E4E Sign Data Data Data Data Data Data Data
POR: 0 0 0 0 0 0 0 0
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12C#O. &/ RTC/TCXO/aR 1k

BEEFR(EFT)(11h)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
EXE Sign Data Data Data Data Data Data Data
POR: 0 0 0 0 0 0 0 0
mEFFH(IEFT) (12h)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
B Data Data 0 0 0 0 0 0
POR: 0 0 0 0 0 0 0 0

B EEFaE(11h E12h)
HEE R 10 misER, BA025°CaHEE,
HHE R 11h F12he & EHRIY N 2 RMLHE . & 8L (F
BERYAL T Ak 110, K 2 LIRS AL T e dik 120 1

EE . B, 00011001 01b = +25.25°C. LHENGE,

A A ) B I BE (R E O 0°C, R R Sh i e Ak
FE Ve MI ERLEL Vg op BRI UEAT 12C AR, JF
IREEUR EME, ZJ5 8 64 I —W. BCh A E B
) e e 25 U DL A 64 B0 e 480 JA 1 46 R 48 2 ST
FERF A7 fw o i BE R A A AT

12C ETHIER S
DS3231 S HEXA) 12C B & FBHR ATl . [ Rk & %
BOHE % 5 8 SO R IR SR, BEUSCBONE 1 1% & SO IR
o WG AW ik, B EikaEEhin ks
PRI A BRI EiR kR, FikansrT
A BATR S (SCL) AR, L&A START M
STOP k. DS3231 7£ I2C M2 LAE M MV & T, &
AT SCL i AT R I % 1Y SDA VO £k 5 i kit . Bk
G T HRHERL (100kHz 5z 155 B 50258 ) PR o A5 5
(400kHz I = B B AT ) . DS3231 L HFX WP TR .
FESCT IR A AR (B 2):
o HEBTE R NI A e sh B 5

EHAR G, Y shek b m B Tar, SRgky

TURFFREE o AR 2 S v H - B B 4 PP R A

b, SN RERIES

& DALLAS M AXI /I

AR, E XTI B R S
BT B e R R m T
JBEEEES . RSOy E TR, BRLRSH S
AR, 7€ XN START &4
EIEEIEEE . BN E PR, BRSO SRR
RS, XN STOP 544
BIRER: FESTART &M, HERMES AEH
T e AR B, B SR SR SR AR
Bl o 2k R AR B B E S AR F T S ) AR
BEANS A Rk e £ 26 — L B8
f# FH START 514 /A sh Bk Bt (£ 5, HFH STOP &4
2L {E%i. 7E START 5 STOP £ 2 8] 14 i (1) £ s =
TR ABRE], XH iR ERE. FEAHRUTI R
AN, BRI A S o (AT o
NZ: ¥Rt SR E A F e &
NEES . BB RSN Sk, AT
N BA o
N7 2V B WA TR I 2 s e Ji o B (B 246G SDA 2%, R
E LY BB A ik ) v EROT- 3R], SDA SRR R E AR
B, 24K, @7 SRR A% BIEN . iR
X e A [F A5t 0 B e S R RN B AL, E iR
M EIRRBAREE R . XkE, IR & IR 5 500
2 FLT DUBE 1 A RE S 72 A STOP &1
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IDLE  START
CONDITION

REPEATED IF MORE BYTES
ARE TRANSFERRED

STOP CONDITION
-------------------------- REPEATED START

B 2. 12 #cHf & fin B

Pl 3 B 4 R4 U8 B T R0 7F 12C S 2k b 58 UBCHE 1% i o

HRAE R/W ALBPIRAS, 0T 58 B 28 80 15 4 «
HIERTERAEREAZENETEURE. FTEFX
ERE T REMNEF I, BT oRES THRETT.
IS A U 3] A2 i IR BN B . Ot B R AL
L (MSB)IT Ih 1% i o

HiEmMNRERERERETREEKHF. FiEL
EEH T ONBE L) . RE B E YA, T
ok B M ) i g R s TRER T . BRiR)E —
FAAN, EdRA W RS SR [E YA . W E
& — AR, R EAERE L.

R/W - READ/WRITE OR DIRECTION BIT ADDRESS

<SLAVE
ADDRESS> ~ <Rl>  <WORD ADDRESS (n)> <DATA (n)> <DATA (1 +1)> <DATA (n +X)
| s | 1101000 | 0 | A | XO00XX | A | XXKKKXXX | A | YRR | A || XXKKXXXX | A | p |
S - START
A ACKNOWLEDGE (ACK) [] swveromasen [ ] masterToSLAVE
P-STOP DATA TRANSFERRED

(X+1BYTES + ACKNOWLEDGE)

B 3. GHEAF—M i R

A - NOT ACKNOWLEDGE (NACK)
R/AW - READ/WRITE OR DIRECTION BIT ADDRESS

<SLAVE
ADDRESS>  <RMW>  <DATA(n)> <DATA (n+1)> <DATA (n +2)> <DATA(n+X)>
| s | 1101000 | 1 | A | XXX | A | XXX | A | YXOOXK | A || YXXXXKXX | A | P |
S - START \:| MASTER TO SLAVE \:| SLAVE TO MASTER
§ e OLEDGE (GO DATA TRANSFERRED

NOTE: LAST DATA BYTE IS FOLLOWED BY A NACK.

(X+1BYTES + ACKNOWLEDGE)

B 4. B IR—M i i Kk

16
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SLAVE B
ADDRESS><R/W>  <WORD ADDRESS (n)>  <SLAVE ADDRESS (n)> <R/W>
| S | 1101000 | 0 | A | XXXXXXXX A | Sr | 1101000 | 1 | A }——1
<DATA (n)> <DATA (n +1)> <DATA (n +2)> <DATA (n + X)>
—>| XXXXXXXX | A | XXXXXXXX | A | | A || XXXXXXXX | A | p |
S - START MASTER TO SLAVE SLAVE TO MASTER
St - REPEATED START [::] [::]
A - ACKNOWLEDGE (ACK) DATA TRANSFERRED
P-STOP (X +1BYTES + ACKNOWLEDGE)
A - NOT ACKNOWLEDGE (NACK) NOTE: LAST DATA BYTE IS FOLLOWED BY A NACK.
R/W - READ/WRITE OR DIRECTION BIT ADDRESS

K5, Gyl G1EE, AR — M AR R %

ERE AT R AT B K R START . STOP A% 4F -

B STOP &1k HE HE START &4 K. HTH
% START 5 RIBS 2T — AR ATER N IT LG, Kt
AERUBL . BUE NI = A 2L (MSB) T 4% i o
DS3231 W TAET A PR

Mig & BWER(DS3231 5#E): @it SDA I SCL %
W AT E AT S . BN TN, RIENE N
START Fl STOP &1 N B AT L5 W FF 16 FN &5 . 7
W I A3 o b hE RO 5 5 A 2 05, bl R 4 S BE Ml ik
W, R4 START &G, Mt bk =12
BN — AT o MR U295 48 7 62 DS3231
ik, Bl 1101000, #& 2 & A M OL(R/W). ZMHN
0, FRGEANE. TENENFH RGBT /5 , DS3231
[ SDA K VA ES . £ DS3231 WA Ml + 5
fi2zG, F&EE—-DFHhEE DS3231. XAFK
7E DS3231 AT E# T84T, DS3231 X Z A&l i f % o
F BRG] DUE % 0 S B 2 FE W IEIRE, DS3231

B DALLAS M AXIVI

BRI T . BOBETYEmEn, RS
HrAzhdig, TiEE SToP A UL I EHRE A

Mg & &K FEN (DS32311HER) : B & 547
B 5 MBI A A . (B, TEXFERT,
J5 L 48 7 B AZ B 7 B2 AH R« DS3231 17 SDA &K%
BATHR, FEh scLi A AT 4. START #1 STOP
FAFVE A B AT AR S T 46 RN S5 TR . FE UL 2 I35 4 ik
MAEAL)E, HEFET AR B & A
START &M)G, W& b3 28 e +3r. M
P L TG 7 02 DS3231 ik, Bl 1101000, £ T
KT FANL(R/WY o Z0L K1, FoREERAE. TEI

PRI BB 5 5, DS3231 [ SDA K WA ES .

SRJA DS3231 TR KB K, F AT A7 A48 BHIT 15 Tl A
WA AL TT4A . ANSRAE A S X 2 TR S A A AR
fREE, PR B kR f Jn 7 6 W AT AR B E
DS3231 WA EIAE M 55 LG A R AT

17

L1ecesda


http://www.ic-cn.com.cn

DS3231

WWW.IC-Ch.com.cn

SiEE. 12CH#LO. £/ RTC/TCXO/m 1

H1E. PCBEFIZ 3

DS3231 HA & A3
BRI /NG, DR 3RE B0 ok B b o o 3R B0 15 TR
FUEH, DRI s

FriEft i SE S &2 RIA 2RI, & NEBERTT
MEES%. A NC. (JUEE) 5| LI .

B AR AT U AR G R 154

T R B B TR R B M . LI B AR A
EH ARV, DA IE R R R AR g .
T AR ER 1 (MS D) Y 43 2 1] 3t 454 UL B il 40 2% 1PCy
JEDEC J-STD-020 brifE o SR 09 SR IR B £ 2 1K

5| I & BHES
TRANSISTOR COUNT: 33,000
TOP VEW SUBSTRATE CONNECTED TO GROUND
PROCESS: CMOS
sz [1] [16] scL
Vee [2] 15] DA A E
/s [3 | DALLA [14] Veur Theta-JA: +73°C/W
7 [] & RALLAR ) oo Theta-JC: +23°C/W
] 5% R
ne. [6] [11] NG,
ne [7] 0] nie. #EEE
ne. 2] e WA AR 0 SR AT ARG, T
www.maxim-ic.com. cn/packages.,
so
EREESill FHIEREY XHERS
16 SO — 21-0042
18 (& DALLAS 4 /12X 1 /W1
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Pl

EHEE. 12C#O. &/ RTC/TCXO/am &

1£1T/h &
BITxR% | EITHE i) EEu
0 1/05 IR R AT BER —
BT A% AR i N 2°C TR £3°C. 1,3
; 2/05 T T HLE 1
Tp = -40°C to +85°C N Ta = Ty to Tviaxe 2,34
W HEA] 8
AR @i UL INE” s E2Wf BFRP T aE 2, Titss 8hmeks; ]
T T HL B RE NLCLB | IR b
TAFR VG E hn “REELS” . Vpr MIN M 235V BB R 245V, 2
WA AMETE bR . 3
FhR M TAEFFER I 40 7
T fE AR RN R X1 AT 3k 8
> 6/05 E%Vcc%ﬂVBATE/‘J%IWU‘i%o 9
B4 2C #E1ER 53 10
B 12 TERAL BB B A A A T IAF 560 B8 MSB HILSB. 11
16 U 5 2 v SR SRR b A 13
MRS, UL R AR AU A AR R AR e S B AL AME R AT A = 00h s 5B 7 D 14
ol B BCN RS (R IR B AME R R -
557 O BUR ESON S R EE BT RE); 1BT2C B 1THR B S50 5 (10 5 HE o 15
FRAE J-STD-020 Jo . & B3 B 0 [ AR i ZRAB B FR1E . PCB T S I L2655 57 17
3 11/05 ToHr B SO & RoHS ARifE I B4 1
B R I RST MIUL 45 H » 1
EC % MH “Voe > Vear BN “Vee = Active Supply (see Table 1)« 2,3
BHFR 12, EE pciRfE.
JLT T AEFRFHE P IS 1. 2703,
SR B AN 32kHz Voo FIRST 51 IAYFH 3 I 245
4 10008 ™21 FRBIEE “Powered By” B8N “Active Supply” : HIRFHIEST, T BRI ME "
Voo BMON “Veeil B Vpp A EZ R
5t BBSQW I T #ill SQW FIH I8 (R AL IR R A4 i B (36 5 7). INT/SQW Z )5 13
I “HT B 200,
WA AL BN 1L MRSy s 3okHz i B RE B A UL B “ 1% 00 7R Bk 14
h A
HEECEPMAESER, HEFERE12. 6
BB M LA 7
5 4/08 TE B AR Ay, BN T ISERLA H #1755 17 4578 POR I PR ASAE B 76 ST 4 10
F4y, BN T X RST HAEAY A o
TEE 1, ¥ oan 19 A4y HIBIE R B 00-31 BB 01-31. 11
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