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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) .vvvviviiieiiieee e -40°C to +85°C
Junction Temperature ...........ccooooviiiiiiii +125°C

Storage Temperature Range

Lead Temperature

(Soldering, 10S).....coiiiiiiiiiiiie

Soldering Temperature
PC Board Layout, and Assembly section.

-40°C to +85°C

+260°C/10s
See the Handling,

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 Vv
Supply Voltage ce

VBAT 2.3 3.0 55 V

. 0.7 x Vee +
Logic 1 Input SDA, SCL VIH Vee 03 \Y
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)

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 |V = 3.63V 110
Standby Supply Current Iccs output on, SQW output off pA
(Note 4) Vce = 5.5V 170
Temperature Conversion Current | | I°C bus inactive, 32kHz vee = 3.63V S75 A
P CCSCONV output on, SQW output off | Voo = 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 A
Input Leakage SCL ILI -1 +1 PA
RST Pin 1/O Leakage loL RST high impedance (Note 5) -200 +10 A
VBAT Leakage Current
(Vce Active) IBATLKG 25 100 nA
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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
- Ve = 3.3V or -40°C to <0°C +3.5
'Frgﬁugrz;zrztzﬁgﬁ);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 s ) +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. | g7 = 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 10 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
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DS3231

AC ELECTRICAL CHARACTERISTICS

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

12C#. £, 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 Standard mode 4.7 H
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 R Fast mode 20 + 300 ns
Signals (Note 10) Standard mode 0.1Cp 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 tCoNV 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
n D)
(& DALLAS /W /1X1 /W1
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S1EE. 12CHELO. &£/ RTC/TCXO/d 1

12C 1T 5 4 LRI B £ %1

_|
tHIGH - 3 -
| [ tsussTA tsusTo
— —| |- v
THD:DAT tSuDAT .
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 = Veewax) 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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(Vce = +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 = Vg g Vg =0V, BSY =0, E
g SDA = SCL = Vgat OR Vg g
125 i ,/ 8 1.1 A2
1 RSTACTVE | _~]
100 7/ P 1.0
= // = k-1 L7
= ] Z 09 N
8 z /
= - EN32KHz =0
50 08 // /
25 07 / -
0 06
20 25 30 35 40 45 50 55 23 33 43 53
Ve (V) Vear (V)
SUPPLY CURRENT FREQUENCY DEVIATION
vs. TEMPERATURE vs. TEMPERATURE vs. AGING VALUE
10 a <
Voo =0, EN32KHz = 1, BSY =0, E 60 ‘ g
SDA = SCL = Vga7 OR GND g 5 \ g
8 . 8 8
IS
09 g 4 -33
Z AN /7
z 1 = 0 <
= 1 )
E 038 = S 10 - A
/ 2 0 ;{
% I
07 / g -10 i ~~
: £ / 2 \
127 \
-30 \
06 40
4 45 10 35 60 85 40 45 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)

DELTA TIME AND FREQUENCY
vs. TEMPERATURE

20 DS3231 toc05
|| RIS
(== —_— 0
20 |oRvSTAL A 7\\ /
E +20ppm £ A . S ONH o =
E 4 e N\ 0 &
= & A TYPICAL CRYSTAL ™ ™ g
S /i ncowpensten RNE | E
= X+ - =
= \ HIRN w
& -100 L sast P\ =
= 120 ACCURACY 13\ 60 =
= -20ppm ‘\ =
D 140 BAND N ¢
-160 3 -80
-180
-200 -100
-40-30-20-10 0 10 20 30 40 50 60 70 80
TEMPERATURE (°C)
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_|——>32kHz
¥ OSCILLATOR AND
I» CAPACITOR ARRAY —| Hiu
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
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T1ERE
HHEE S H T DS3231 B E B ALER o AL a] R 4
R ASTHEELL: TCXO. HLIE S 4 & A Th BE Al
RTC. BAITHY TAE AL LR &8585 0 LA

32kHz TCXO

TCXO BT 6 8 . SRV ISR BB i . 2 B
F 3L S A A T W BT LA
1l b AGE 2 1 S5 0B AL IE IE , SRJF it B P A B % 247 08
(AR B R LA A, 2 D S U 4 5 1
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1. 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

NRPE, Vpap B MBI ERAR G Vec ik E
Vpp P B2, S0E M E A — AR 12C #uhk 2 fi
HARJEBN . SRR & Ja shi R FE 1 P RAN . 7E Ve S
LG B8 A U 12 ik B G K2y 2 B4h, fReESiE
— iR E, IHERTERN B EERER R — BiRG
st R, HERFE(VeeBE Ve AR S — B R
Rz 0 IR 64 BB EE 1T — YR B & A 1
PR EINZE o

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

10
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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
J— 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 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 —
F: BAERA U, Bk LB AR S R E K o
MUt Ai A L, A ATRERE AU IS DS3231 B RCIB R A,

Bilan: s dlER e M DS323 1 EEERT EAE R L. s
il #§ = LI, it 7E SDA A HLF- i il 2 scL, AT RAH
DS3231 I I2CHE O B TE AR . UL, B h e i%
FE SCL N = HLF I ¥ SDA P, 724 — 4 START %14

Bl 1454 T DS3231 itAT A R an I Hidik 7 e 3R . FE 277
Pl FE A, 2 hkHE £ 20X F A4 2 A B K B (120,
23R 1 E| # 3k 00h. 7E 12C 1Y START 14 N el & Hu il 45
i ya B it oon B, MATHIN Al S 2B F AT .
FERT SR AR SLs TR R I, P M B 2 A7 2 Hh s U A) £
Bo XFEAERERIE I & A £ A A7 4R AT, ] DLk e
A At #pFIH
Al DL I S OGE Y 1 T AR A IR B AT H R B .
B145H TRTCHFAVAEE WA, #il5EAEYHEF
TERE 7T RV B B WA AL I A H B . A H
A/ AE RN = — T #dwmigBCeD)tE . DS3231

12c&M0
HEVee B Vpar AT A RBEIERE, WA 12c 4 1
TSRS DS323 1 R AR AR T Voo LB E AR
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AT RLE AT T 12 /08 8 24 /. /NEF AR AR I 2B 6
D758 N 12 8% 24 /NP R EGEFR AL . TN S, B 12
/NERRES . TE 12 /NIRRT, 58 5 07 D AM/PM F8 R AL,
B ERA PM. TE24/NMRECR, 55 5467 =/
(20 £ 23 /Ny MAEAFAERFE 99 i H 2 00 B, ik A0
P A TR 700

BT RTEA- AT e 3 . xR T 2 I E R F P E X,
ERZESMELSEWE, WRI1EFTEMH, Ba2%TA
W—, KW EHE). NEZENEEAH DA S FEOR
T 2 4R

B S AR EAH A, #EmAAEERAT
7 1 PR B2 A7 o ST R RE MR B A48 . SRR R] R H I
A, WP RAF AR EAE T START &1 T 80 & H A7 4
FRERR | B I 5N ERE A A . B RE EAX Le ki Bl
AL, MO Bh AR SR RRB A TR . X AR AR LR
18] & A E A A e S AT DA kE e EE B I AT AR A
TEAT I S Rb a7 A7 g i, EITHITBEE S B L. 7£ DS3231
NG AT B ERE. — BARFINEEE AL, R
[, WZITE 1 D 2 5 AT (O B[R] A H T2 A 45
& RGO L TR, IFHMaE RS, 84 1Hz 77
i LB TERDEIHR 1% 0 7€ BUJS 500ms e 4 hy 5 FELT o

R 2. [ F ik L

7k

DS3231 S & W~ 24 H M e W80 1 vl B A HFA
A07Th 2 O0Ah KR E. Wa 2 [ #HEdE AFFH OB E
ODh R A% E o« RIS (1] b 2F 17 G FE (G 3t 42 1) 75 77 45 1O (i)
BB A INTCN L), AT 7E [ 4 0T BE 4% 744 T filk & IN'T/
SQW it o AN 2/ H BN B ar 745 19 565 7 L2 B 7
(F2)e HBAME ML AZ | o Ry, W HAE
THIS 27 A7 48 H BB 5 77 il T 2 30/ H 00 1) e 2 7 85 1) X6 2
EAAVCHCH A 5% . W80 T ARE &R0, 40 . 21
W HEEEE, R2GH TR E. MRAHEE
FECE, SSENEEEMERE,

DY/DT (il 50 2 8/ H #A 75 748 19 56 6 n) F T4 Hl 268 T
ZAAFER S OO0 5 5 7 1Y W B (2 S e 2 10 LaE 2 A A
WH. R DY/DTRNEHE, MeZES Ah H L
BCAYZE . R DY/DT IR NEH 1, [WEHNLZ 5 2 LI
[

X RTC 2 A7 i (85 17 B 27 77 48 19 1% & (AR DT RCHST, AR B
() W B iR AL A TR B A2E B B4 1o ISR 2 Y (]
{58 A1IE' B A2IE' R 1% E AZ 1, F H INTCN L% &
NI, WA R SR INT/SQW 15 5« FERT RN
H 1725 77 25 B R 5 3T A4 2 A8 0 DT G A% B

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|=|=]|=
olo|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
o|lo|lo|l=|—-
o|o|o|lo|—

]
]
1
0
0

Alarm when day, hours, and minutes match
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¥ #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 KA P W IIes 7 i (R AR ), BT DA 15 nso nst SQUARE-WAVE OUTPUT
B Aok o) oD o FREQUENCY

) = =} 0 0 1Hz

Al

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

E7fi: BREIRESR(EOSC). WENEHON, H3IK 1 0 4.096kHz
itwo WIRBOENEHE 1, £DS3231 IRV E Vg ap i ] 1 8.192kHz

Wk IR ERE, EZMNEZEGEE0). ¥ DS3231
H Voo BB, PR77 %% 5 EOSC ARSI, HAIREE
BATIRAS . M EOSCH#: 2L ILiT, Prf i) 35 77 a4 S b T
Fefl: BMFENHARERBBSQW). HikE HEH 1
I H.DS3231 1 Vap 71 M HEFLEY, TEBA ME Ve B 1H
OUT, EALERE T SR kTR . 24 BBSQW X E KiE
OFF, #H Ve BERALTRIERFEEIRME, MINT/SQW 5l
A N BT, WK EREE, Z0EEEH0).

Fofl: EHRIRECONV). ENikE R I, sRifilEE
e B W I B S 4 BB Y, IR AT TeX O BE DU
WG B ARES . X HAE R AETERA JE47 e 45 B ] o
JH P T 58 145 11 25 T 468 B9 TCX O #AE 2 Wi, 1%k A
RGBS Y . P 5 3N YT B 7 4 S 521 P4 36 64 D B3
MA BN EHERTER 2ms IR ES M BSY 7.
CONV L NE AT i B 2 e 58 R 15 1, e s
CONV HIBSY #7481 0. 78 WAL 7 I3 Bl e 45 ) AR AS Bsf B
1% f# 1 CONV il

EATE ML MEEFRS2FRS)o HHEMAER, X
WIS T2 4 7 it AR . DA SRAR S5 T AT DL
It RS ALIEBR M T A . W B LR, XIS E R
21 (8.192kHz)-

& DALLAS M AXI VI

FofL: FEIEFHI(INTCN). %M 456 INT/SQW 15 5 -
INTCN %€ H 0 BF, INT/SQW 51 Wit 77 INTCN 1%
EN I, VI8 54T — A W sh T A7 AT RS, )
S % INT/SQW it (an 3 o (5 58 W) B0 (19 75 ) o VT T B AR
7 [ br S R AL, TS INTON RS TR 4
U EHLE, INTCN (1% & NiZH 1,

FALL: W2 PETEBE(A2IE). 1%L & W 10T,
FEVPIRAS AT A2 09 I B 2 A5 S DL (A2F) il 2 INT/SQW 15
F(CYINTCN = 1 B)e 24 A2IE A% € 4 0 B0 E INTCN %
FERNOBS, A2ENLAJABIHWIES . WK LHE, A2IE
PEEEH0).

FEORL: M1 RETERE(ATIE). ZNMLE NEH 1,
RVPIRERF Fa P A 1 R E LA TR iR INT/SQW 15
F(CHINTCN = 1 B5)e 4 ANE A% E 4 0 B0 INTCN %
FEHROBT, AIFMLARZNINT/SQW 1 5. ¥R EHLE,
ALIEIEZE (2 0).
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S1EE. 12CHELO. &£/ RTC/TCXO/d 1

KA B 775 (0Fh)
BIT7 BIT 6 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
WAEFFROFh)  BORL: W ARERAIF) B 1 A& A R 1 I FR

F7A: RFHRELIRE(OSF). %M HEH 1 £RRIEY
BB I T, BB TR, AT E
B A . TTie MR G a4 1k T, A8 R
B, DIMEOLRE S R OSF B A :

D ¥R EHL,

2) Vee 3 Var L ITHLEERAR B LSRR IR 8 TAE

3) FERIB AT, EOSC M.

4) e AR M (B L R AE) .

GO R NP, HEIEALEER.

58 31iL: {EBE 32kHZ #itH (EN32kHZ)o %ML 32kHz 5
JRPIRAS . M5 E B 1B, (HRE32kHZ 51, HHh
32.768kHz T 15 5. & & HEBB/ oM, 32kHz 517 H
FBLAS . iR B, %A ZPE 1. DS3231 fEH
U85 R AR 7 2% TAF), 32kHz 51V H 32.768kHz 7 i
55,

E2fL: T (BSY). %M F/maF ETEAT TCXO PIHE-
T 2 1R AR W e A 5 S BSY BV Z M 1. Mdefhad
T 1 4 RDIR S IHZ L 1 &

EAAL: WE24RE(A2F)o [ Bh 2 bR B 1 KR
B[] 5 [ b 2 A7 AF g DT L . 40 SR A2IE 17 WiB 51, FF A
INTCN % 52 HiZ 1, WIER k% INT/SQW 5| . 5
AN OB A2F T E . ZMLEEE A0, BB A
T AR AR AR S A

i) S b 1 AFAF AR UL . AR ALIE K24 1, A
INTCN D% 5 B 1, WITE Al % INT/SQW 5. 5
AR O AIFMIEE. ZAGEE AZ#H. KEEA
W 1 WA RO SR R A

M=
EAC KM AT AT R P 4R AL A KB 0 B P 2 B 2 B AT
O LA BB 25 A7 i rh B o 120008 2 RO AN, 557 i
NS, FAFES S d AT A E, — A LSB XY —
AN AR LT . K B AR A LA
(BT 2 5% 40 A T B U JEE A M A T B P A B S B
W o R IE W BE e BIR] SR S AT — A
RAR R AR, S0 7 P A (S CONV L) ]
[N e R Tk R RS RV I PUE -S4
L RFAF f ot 32k Hz i IR A9, N AZAE BRI B AL A7 AT
o S EUS T3 A shif B A

IEREA BB RIGESIRE, FEERIRGHER; e
TE R BB NEFIRLZE, 3 RIRZGIR

FEARTR M T, B4 LSB X B i 45 2 A5 4K (ppm) & A
[l 0 o A% B G AR it 2R S AR X A A7 A7 A I R AR
W%, fE+25°C T, — P LSBEH MLy 0.1ppm KA
BIE.

Toi A B AMERF AR B /T SEER Electrical Characteristics
KPR ERREE, B A% AaA TS 2l E
TR B . HA T EREED S T R M A A A X R TR
B ARORE s 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
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BE. 12C#LO. EH RTC/TCXO/8R 1K

—_

=

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)
R 10 ugmis s, HA0.25°CHFBEE, Pl
Mtk 11h A 120 R E RIS 2 B FMSARE K. w8 AL
B T Ak 110, K 2 AL/ NECGER S 7 T itk 120 19

T, B0, 00011001 01b = +25.25°C. FHLE )T,

25 7 B B IR (VL 9 0°C, A B FE B 4.
1E Voo M EE Vi op B F B AT OB ASRY, TF
RO, 2 J5 7% 64 BV BRI — Y. 0 7P
B R L T 64 B B 145 RS 5 2 ER,
FEF AP RS, R 27 HR A

12C ETHIRHL
DS3231 X 3] 12C SR FBR A bl o ]2k R %
BE I8 X R ER, BEICEUE 1% & & ORI
o BHIE AR ERON B B BRIk
PR M. BRI R ks, TRk&ns-
AT (SCL) TS LU, LA START
STOP /. DS3231 fE12C M2 LA M & TAE. &
3T SCL i A FIIR AR B 19 SDA /O 4k 5 B2k . B2k
FRIEH 5 SCT AR MR (100K Hz $¢ o A5 b 401 556 ) R o A =X
(400kHz ¢ =i B B8 %) . DS3231 S HRFX PP TAERE .
FE TR S PR (B 2):
o HEBAERERZS IR I A BE 8 Sh 3 15 i
o HEBIELHILTES, METAPEONE TR, LY
IR FFRRUE o A0 SRIT Bh 2% A e LT s B8 2 P R A
B, SHOANEERIES

& DALLAS M AXI VI

AR S, 58 ST AR I Bk A
BRI BRI b 25 24 {5 5 H
BEEIEEE : SR RCER, BIRZRSH A
AR, E SN START 5514
SR G A& R TR, BIRLRSHK
AR, E SN STOP 2514
BIRER: FPAESTART MG, HERSMES AmE
AR B LR AR R R E , T LA O 2R SRR A 2L
b G IS S € AR oK R ==l s s 131 e
BRI B bk 1 12 — 5O
i I START &4 /A sk Eda &4, IF sTOP 44
2L {Efi. TESTART 5 STOP 251 2 1A 4% i 1) $ s =
WHEEARE], N FRFHRE. FEEHUTI A
BT, BRI S o LT .
NZ: #F kBB S A ERB N TG K1
NEES . TR U B INBap ke, AT
MEAL
B A WA JBUAE B B A Bk R B (R AR SDA 2%, (R E
TE I 22 B B o 1) v FCP U], SDA 2k R RRRR E B
B, 8%, B SRR A AN . WA
XN B )26 i W e Jo 2 W T AR R B, AT
MAZFFEREAENE R X, & IR Bl
LN m T DU A5 BE S 77 2E STOP 4544+
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DS3231

S1EE. 12CHELO. &£/ RTC/TCXO/d 1

MSB FIRST MSB LSB

SLAVE RIW ACK

REPEATED IF MORE BYTES
ARE TRANSFERRED

CONDITION

STOP CONDITION
REPEATED START

B 2. 12C Zctf et 218

P 3 FIE 4 A0 B T a0 78 12C e 2k b 58 B 1% i o
FRAE R/W ALAARES, AT 58 B P S E0HE 1% -
HIERT RS ESEHENEEERE. TREL
EREFEYRAESMA . BT RESETHIEFEY.
M5B OB A T 5 R [T BB B0 M B = B AL
HL(MSB) I 46 1% i o

HiEmNREREREHZEEREERSHF. TREXR
BETFIWONBE L. R)E IR B A &
o i1 B 1) T8 ko TR 7. BRigE — 4
FAAN, ERE R BT S SR [E Y A L. CE]
RE—AFE, REEHENEN.

<SLAVE
ADDRESS>  <RAW> <WORD ADDRESS (n)> <DATA (n)> <DATA(n+1)> <DATA (n + 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 - READMWRITE 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 LEDGE (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

B DALLAS M AXIVI




—_—
—_
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SLAVE B
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 (X +1BYTES + ACKNOWLEDGE)
A - NOT ACKNOWLEDGE (NACK) NOTE: LAST DATA BYTE IS FOLLOWED BY A NACK.
R/W - READ/WRITE OR DIRECTION BIT ADDRESS

Bs. Gy G1EEr, SRR R ) — MR R K i

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

fE%iiH STOP & 1F s H EH & START & 1F4 . R T &E
2 START &2 — B ATER TG, Wi

RERERUELL . BE N = A AL MSB) 1A &5 .
DS3231 1] TAET DU F P Fp =«

Mig & HKER(DS3231 5H#E5): il SDA MISCL #

W R AT B AT B WREN AT, KRV A L.

START M STOP & H-AE A B AT ) FF R FLE /. £
W) M5 A b bk AL S el 2 5, R R ST B e
e BT START &M )5, MW bk =777 2

RN — AT N1 835 77 DS3231
ik, B 1101000, & 2L H T M0L(R/W). ZHA
0, FREEAME FEWEIF LA HILFTT)E, DS3231
M SDA & N EF 5.
fizla, ER&GEEE-DFHIEZE DS3231. XTI
FEDS3231 WA A fa 5, DS3231 X iZ AL kil H R 2%

FIRHE A PUA L 0 808 B 23T s, DS3231 M

& DALLAS M AXI VI

TEDS3231 WA ML it + 5

BEANRBEINTFT . BMBIRETERTE, s
FrEzhidiE. &4 STOP & L& IR E A .

Nig & R ERN (DS3231 BAR ) . FEUCRIAL #7717
1977 X5 M B A . B, AEXFMERAT,
J5 [ 8 7 9 A5 5 5 2 A R Y« DS3231 7] SDA &%
BATEE, FEh sCL#A BT, START #1STOP
SRR B AT R R B TR AN GE . FE U B % A ik
A5 AL, BT AR A F A R A
START &M, MiZ&Ht 7RI M E 7. K
WA A4S 7 2 DS3231 #udlk, Rl1101000, #F
HIE T MALR/W) o EALN 1, RRTEERIE. IO

PRI IR S5, DS3231 [ SDA & WA E S .

SRJG DS3231 FFIR RIE S, HNFFIEE Irismn
AAFA IR 4R . A0SR AE R Bh i 2 R B A 7 4
TRE, PTUREN T kR B S 6 0 T A TR L
DS3231 WA B 3B R B 15 5 DL R HRAE o
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DS3231

S1EE. 12CHELO. &£/ RTC/TCXO/d 1

1R1F. PCBT/EMIZ %

DS3231 £ & 3 E dn A, n] UGE 4R IR 4

BRGNS, DUR fR R S i BE vhfy o OB 9 8 i
UL, DA iR dh i

BRAEESR S E S Z B A MERIT, 750 AR T
HEE S BrA N.C. (T 5 ML .

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] nC.

SO
18

TR R B T SR B e . WA B AR A
A BBV, AR 1k B AR AR A IR A .
TR AURER 1 (MSD) Y 43 S0 [m] 0 R B i 20 2 %5 1PCy/
JEDEC J-STD-020 FrifE o SRVFAY M SR B 22 2 1K

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

BHAEE

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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S1EE. 12CH#LO. £/ RTC/TCXO/EE

1237 £
BiTxs | 1BITEH PEAA fEE T

0 1/05 H YR AT BE TR —

BT AL AR N £2°C BN +3°C. 1,3
; 2105 T LT T

Ta =-40°C to +85°CEE&?‘JTA:TM]N to Tpmaxe 2,3, 4

I 8

FEFFEER SN S UL AR s @ AR M ke, ThnE MBS ; |

T T HL BT TE NLCL5 | R i 2

AR EE G 3 RS ;. Vpp MIN 235V H I 245V, 2

A EMETE TR 3

FAR I TAEFFPER R 4. 7

T RE R AN 7R X 1A A Sk o 8
5 6/05 FH Ve Fl Vpar 5T 9

¥ 2¢ #0385y 10

B FEEA Bl B B AT AR TR BN 500 HE A MSB FILSB. 11

16 BRI 56 6 P B R R BE AR 13

HEINER, ULIAR AR (AR R R e M S B AME T A = 00h; BTN 14

ol o BON TS (R IR ARME R A4 -

55707 F B T SCR A S RLE AT AR (B PC B ATHIE S AT 15 T E X 15

MG J-STD-020 Jo4« & Fr e WA i B 7F . PCB 117 Jai FI &40 47 17
3 11/05 FeA B 25 MO AF A RoHS FRifERY B35 1

B AR M RST MUL 4 H » 1

EC %M1 H “Vee > Veat BN “Vee = Active Supply (see Table 1)”. 2,3

BRER 12, EMHRE (gpe BRIE.

ST TAEFF R AR 1. 203,

SUEIA 58 1 32kHz Voo FIRST 5 I HI S P 25 9
4 1006 ™ |- W BIE: “Powered By” B8 “Active Supply” : ALIREEAIASSY . 45 “Br F AR I

Voo B Vel Bl Vpp A L2117,

5t BBSQW M TH& il sQw FiH s il B HE Uil (35 5 60); INT/SQW Z )G 13

I HHT G200,

HE KBRSy T R B RMEERGYs 3okHz S A AR B ) “ iR ik 14

Jg “EAAER .

TEECEPTMAZ TR, JFEHTER12.

AT T AEFFPER R 7
S 4/08 T REEHRS Sy, BT AR H 3R A7 2 E POR IR MG B 76 SEAF I 4 10

T4y, BN T X RST IIAE M1 .«

TEE 1, #04n 19 A4 HIEYEE R 00-31 HECH01-31. 11

B DALLAS W AKXV 19
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DS3231

S1EE. 12CHELO. &£/ RTC/TCXO/d 1

1&3T/7 £ (%)

BITR¥ | BITEH A BRI
T T T AF 1
MR Recommended DC Operating Conditions 3 W) Vpy Z 80, FHAE 5l B 59
INT/SQW. SDA I SCL 35 EHI AR A9 3L ’
TE I TAEFFHEF B T Delta Time and Frequency vs. Temperature [l <& . 7

6 10/08 TR 8

BN Vpar LIERRERTY, HBE T 32kHz TCXO FIHZEILE (7 ) BEH 1 B3 I 45« 10
HAAE G FRIGIN T A A7 ALY POR (- 13, 14, 15
S ML MR JE 77 77 (1 Lh 2 120) 35857 o 14, 15
TR PCHFEE 3. E 47 s). 16, 17

Maxim Jt = 1= 4

Jb7= 8328 {5% HREI4wF5 100083
% EHIE: 8008100310

Bi%: 010-62115199

f£E: 010-6211 5299

Maxim X Maxim /=g LA T LB 0 FH 057, th @ ARG RIEF AT . Maxim (R B 7EFEATATIA] . P4 AT AR T HTHE T 06207 08 AR RIRL S IR .
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