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SEE. 12CHELO. &£/ RTC/TCXO/d 1

ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vce, VBAT, 32kHz, SCL, SDA, RST,

INT/SQW Relative to Ground................ccoveenn.. -0.3Vto +6.0V
Junction-to-Ambient Thermal Resistance (64a) (Note 1)....73°C/W
Junction-to-Case Thermal Resistance (6c) (Note 1)...... 23°C/W
Operating Temperature Range

(noncondensing) ...... ..-40°C to +85°C
Junction Temperature ...........coocvoiiiiiiii +125°C

Storage Temperature Range ..........ccccoceeviiinn. -40°C to +85°C
Lead Temperature (soldering, 10S) .......ccccoocvvviiiiiiiinnnn. +260°C
Soldering Temperature (reflow, 2 times max)
Lead(Pbh)-free ..o +260°C
Containing 1ead(Pb) ........cccccooiiiiiiiiiiiii +240°C

(See the Handling, PC Board Layout, and Assembly section.)

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

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 OPERATING CONDITIONS

(Ta = TMIN to Tmax, unless otherwise noted.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vi 2.3 3.3 5.5 \
Supply Voltage e
VBAT 2.3 3.0 5.5 V
) 0.7 x Vce +
Logic 1 Input SDA, SCL ViH Vee 03 \
. 0.3 x
Logic 0 Input SDA, SCL ViL -0.3 \
g p Voo

ELECTRICAL CHARACTERISTICS

(Vce = 2.3V to 5.5V, Vcc = 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 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Active Supply Current I (Notes 4, 5) vee = 3.63V 200 A
PPy CoA ’ Ve = 5.5V 300 .
I2C bus inactive, 32kHz | Vce = 3.63V 110
Standby Supply Current Iccs output on, SQW output off pA
(Note 5) Vce = 5.5V 170
Temperature Conversion Current | | 1C bus inactive, 32kHz vee = 3.63V 575 A
P CCSCONV output on, SQW output off | vee = 5.5V 650 H
Power-Fail Voltage VpF 2.45 2.575 2.70 \
Logic 0 Output, 32kHz, _
TNT/SQW, SDA VoL |loL =3mA 04 v
Logic 0 Output, RST VoL loL = TmA 0.4 V
Output Leakage Current 32kHz, Lo
TNT/SQW. SDA Lo Output high impedance 1 0 +1 uA
Input Leakage SCL ILI -1 +1 uA
RST Pin 1/O Leakage loL RST high impedance (Note 6) -200 +10 uA
VBAT Leakage Current
I 2 1 A
(Voc Active) BATLKG ° 00 :
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DS3231
SEE. 12CH#LO. & RTC/TCXO/8B 1K

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 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Frequency fout Vce = 3.3V or VeaT = 3.3V 32.768 kHz
Frequency Stability vs. Vec = 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
- Voe = 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) i
aging offset = 00h >40°C to +85°C +35
Frequency Stability vs. Voltage AfV 1 ppmN
-40°C 0.7
Trim Register Frequency . . +25°C 0.1
Sensitivity per LSB ALSB Specified at: +70°C 0.4 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 Affo 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 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. EOSC = 0, BBSQW =0, VBAT = 3.63V 70
Active Battery Current IBATA SCL = 400kHz (Note 5) 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 5) | VBAT = 5.5V 1.0 3.5
EOSC = 0, BBSQW = 0, VBAT = 3.63V 575
Temperature Conversion Current IBATTC SCL = SDA = 0V or LA
SCL = SDA = VgaT VBAT = 5.5V 650
Data-Retention Current IBATTDR | EOSC = 1, SCL = SDA = 0V, +25°C 100 nA
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AC ELECTRICAL CHARACTERISTICS

(Ve = VeoMiNy to Voomax) or VBAT = VBAT(MIN) to VBAT(MAX), VBAT > Vce, Ta = TMIN to TmAX,

unless otherwise noted.) (Note 2)

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 DT Fast mode 0.6 s
Condition (Note 7) ) 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 8, 9) t Fast mode 0 0.9 s
, HD:DAT
Standard mode 0 0.9 H
Fast mode 100
Data Setup Time (Note 10 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 11) Standard mode 0.1Cs 1000
Fall Time of Both SDA and SCL - Fast mode 20 + 300 ns
Signals (Note 11) Standard mode 0.1Cp 300
Fast mode 0.6
Setup Time for STOP Condition tsu: s
P SUSTO Standard mode 4.7 H
Clapacmve Load for Each Bus CB (Note 11) 400 oF
Line
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 12) 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 13) 250 300 ms

4
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DS3231
SEE. 12CHELO. &£/ RTC/TCXO/d 1

12C EATE 4 LRIE B S5

_|
tHIGH % 3 —
G | [ lsUsTA 1susTo
—» |- —» |- ! |
tHD.DAT tsu:paT [
STOP START REPEATED
START

NOTE: TIMING IS REFERENCED TO Vi max) AND ViHMin).

NN

tsp

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

Note 2:
Note 3:
Note 4:
Note 5:
Note 6:
Note 7:
Note 8:

Note 9:
Note 10:

Note 11:
Note 12:

Note 13:

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 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 tosr 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 immedi-
ately 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.)
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FHEE
_,——»32kHz
X1 OSCILLATOR AND
I» CAPACITOR ARRAY T
— _ | CONTROL LOGIC/ SQUARE-WAVE BUFFER; —
DIVIDER INT/SQW CONTROL — INT/SQW
X2 .
1Hz ; N
) A a
Vee
VaaT > »| TEMPERATURE ALARM, STATUS, AND
oD | POWERCONTROL SENSOR CONTROL REGISTERS
Y 1Hz
| CLOCK AND CALENDAR
REGISTERS
SCL >
12C INTERFACE AND
ADDRESS REGISTER
SDA <= > DECODE USER BUFFER
(7 BYTES)
Vee
VOLTAGE REFERENCE; % » RST
DEBOUNCE CIRCUIT;
PUSHBUTTON RESET N
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RTC. MM TAERIEAEDIT &% A B o

32kHz TCXO
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R1. BIREH

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

NRPE, Vap B MBI ERAR S ESE Vec ik E
Vpp P B2, S0E M E A — AR 12C #hk 2 f
HARJEBN . SRR & o shit I FE 1 P RAN . 7E Ve I
HLJG 838 A R 12C it B G K&y 2 B4, dReESiE
— iR E, IEATERN B EERER . — BiRG
wisfTER, HEBIE(VeeBE Vear) AR S — B R
FrsTIRE . B0 o4 BB EE T — YR B2 & A i
PRGEINE

IR (Vo) B KBRS g5 A — AR 12C # bkt
(Vpar), WEFH #IZFF49652 07 2 01/01/00 01 00:00:00
(MM/DD/YY DOW HH:MM:SS)-
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Vgar-L1EE T
ANIE TAERE B A AT Vgar B &R A Vear
MR B & DAL T TARIRZSE,, AR M A Tgata
LA O AR RN, b PRI R (g ar) . FE
L IR B R LR Igarre (HRERR B S H Y A
1C3644: F#F & SEI I B A D) FE% 1) L B e LI
Igarrc € IR T RGEALITRE NS AR 2 o A A R 1 Bk
L, (RIS (R A RO B . B PR UL g aTTDR
SR a5 IL(EOSC = DN A& FRLHT. 1EA LR B I [A]
AH I B (BN S s e & I, 1%
AT AR AR LI A 5K

B E (T THEE
DS3231 #4142 2 RST i th 51 M A #e 4= I Th g .
DS3231 AEE LA, SHZEMRSTE 51 TR,
IS M) — AN e, DS3231 i H AR RST 58 BT
KEE . HEPERER EN S R (PBpg)/G, DS3231 4k4L
MRSTIE S . WRESKIBRFCHET, DS3231 FFLE
M= ik BT . — BRI F 4B B, DS3231 54
Tl RST 50 R A% FL P AR HE g BT
RST A Skt m LU S B iR AR L e M4 Ve KT Vpgphit,
SN EREL IR AR AR S, JE R IR RST 51 .
M Voo it Vpp BFET, RST 51K HL P K 29 250ms
(trpc)» DA AR LIRS E TR WRTE Ve IMERRTHE
WA TAE(SH IR, Bk tgee, RST AL
2178 Sy e FALAF o T v i a e B R YR R Ak Iy AR RST i
W, B EN DS3231 P ER TAE.

SCHT AT
PATCXOE A 40R, RTCIEMF. 2. B, 2#. H
. ANFFE. DT 3 RWAMG, BEshRZEAKRAH
H, HAP@IEEEWNEIE. B8l TAELE 24 /N4
AM/PM $8 /511 12 /N AE =
s e 42 L 9 > T G B2 H S 7] e AT — > ] G AR 7 I e
INT/SQW 5| Jw] 7= A i [l 4 S r e R IR 5, ai&
TGS . TIBEIE SR INTCON 7 R 4% i .
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1. T & 7R

_—

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

—_

=

DS3231

ADDRESS BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT2 | BIT1 BIT 0 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
20 Hour 00-23
03h 0 0 0 0 0 Day Day 1-7
04h 0 0 10 Date Date Date 01-31
05h | Centuy| O 0 |10Month Month Month/ 0112+
Century Century
0e6h 10 Year Year Year 00-99
07h A1TM1 10 Seconds Seconds Alarm 1 Seconds 00-59
08h A1M2 10 Minutes Minutes Alarm 1 Minutes 00-59
___ | AM/PM _ M
0%h A1TM3 12/24 / 10 Hour Hour Alarm 1 Hours 1-12 + AM/PM
20 Hour 00-23
__ Day Alarm 1 Day 1-7
0Ah A1M4 DY/DT 10 Date
Date Alarm 1 Date 1-31
0Bh A2M2 10 Minutes Minutes Alarm 2 Minutes 00-59
___ | AM/PM _ M
0Ch A2M3 12/24 / 10 Hour Hour Alarm 2 Hours 1-12 + AM/PM
20 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: BAERF U, Bk LB AR S R E K o
Mot 7Bl & AL, A RREIE BUAE H 5 DS3231 I 12C AR AN 2,

B SRR EN DS3231 SRR R AR AL, s
il # = LI, it 7E SDA A& LTI il 2 scL, AT RAH%
DS3231 I I2CHE D B TEAURS . Ubi, S H a8 M i%
F£ SCL N i HLF I #5 SDA P, 724 — 4N START %14

Bl 1454 T DS3231 itATaF R an ik /- iC 3R . FE 277
Pl FE A, 2 bk HE £ 20X T A4 2 A B R B (120)B,
2k [ E| #idk 00h. 7E 12C 1Y START &4 el Hu il 45
Erb 2 Mk oon B, 24 AT B E &G BB A F R .
FERTBh AR SL s AT R R I, P A B 27 A7 28 oh S2 IO |) £
o XFEFERERIE N & A £ A A dn AT, ] DLk e
G ira sl N At s FIE G
Al DL 3 S GE Y 1 T A A IR B AT H T E R .
B4 T RTCHFAHNACE V. #id 5 AES1H %
TEeE 7T RV B B B AL I H B . A
FAFAR A R = — T fl g BCD) . DS3231

12c 0
HE Ve Vpar b TARBEEE, MAE R,
WS DS3231 EEMMAE RIS H T Ve e B HER R
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DS3231

SEE. 12CHELO. &£/ RTC/TCXO/d 1

AT RLE T T 12 /0 8 24 /K . /NI R R AR 2B 6
e MR 12 8 24 /NP RSB BR 00 . A R S, B 12
/NERRES . TE 12 /N, 58 5 07 D AM/PM F8 R AL,
B ST N PM. TE 24 /NPT, 28 5 060 8 = /i
(20 £ 23 /My MAEAFAERF 99 i H 2 00 B, Stk Al
IR 2 TINE NETAR
WA, XN T 2EER A E X,
ERZENIELSEW, WR1EFTEMH, Ba2%TA
W—, KWEHE). AEZENEEAH DA S SER
T 22 4R

BB AR EAH T A, e FERAT
B 1 P B 25 A7 o S BT R RE B A4S . 2B IR AT H
AN, WP RAFAEEM START & T ol & F7 4
FREHR M B F 5 N IR AR . B TR B A ok B
FAAFAR UL, BEATH AR SR Rr s A IR . X FETE LA
HAI) K A 5 25 A R I AT DAk o B BT LA A A
fEATHS 3 SR AE AR A, Bl EE SR . 7 DS3231
MR AT B — BRI B AL, bk N EE
()L, WAZIAE | R 2 N B A A B IS R) A H T 27 A7 4 o
WERGwOETAE, H AL, A 1Hz i
iy FE R RO AL 4 52 BUR 500ms FE 8 ok S LT

z 2. [ Fk AL

7k

DS3231 W& W~ 24 H M e, W8 1 vl B A HA
A 07Th 2 0AhSKRIEE. Wa 21 #HEE AFFAR OB E
ODh R E o T X [ o it 47 G P (G 2o 428 1) B A7 2% 09 ] b
fHREALFI INTCN A7), I 7 [ 8 VT IiC 2% 44 1 fil & TN'T/
SQW it o B~ B A/ H B B3 A7 2% 1 56 7 0052 BR il fL
(F2)o HEARAP Y BERAL Y Mo, M4 LA
THIS 27 FF 45 B (BS54 it T 2 30/ H 09 1) e 2 7 85 1) T 2
EARVCHCH A 5% . W8 T AGRE &R0, 4 B, 21
W HEESEE., K240 T RN E. IR
HECE, S2SEAREZEMERE.

DY/DT (il & 2 B/ H BAFF 745 10 55 6 in) I T4 Hl A28 T
AAAEER S 007 258 5 07 1Y I b 2 S it & LA & A A
MH. R DY/DTRNEZE, MeES Hh H It
BCAYZE R . R DY/DT I ZH 1, [WENE 5 R # LT
[MEE

Y RTC 27 7 (85 [ B 27 77 48 09 15 2 (8 AR DU ECHS,, AR B
() R B bR AL A TR 8 A2F & IE 5 1. 0 ERXTS AY []
Wi i BE A 1TE' 2 A2TE 138 € iP5 1, B INTCN 17 i% &
HPE, W EEE SR INT/SQW (55 . R E I
H 12577 25 B R T 8T A 4B 2 A I DT G A% 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
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DS3231

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

#5755 (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 A1IE
POR: 0 0 0 1 1 1 0 0

AR IRER s TR

DS3231 B A P W Ies 7 i (B IAMR ), BT DA 15 nso nst SQUARE-WAVE OUTPUT
BsF B gk o) b D i FREQUENCY

) = o 0 0 1HZz

Al

) #7755 (OEN) 0 1 1.024kHz

E7fi: BEEIRER(EOSC). WENEHON, H3IK 1 0 4.096kHz
itwo WIRPCENEHE 1, 1£DS3231 IRV E Vg ap i ] 1 8.192kH2

Bk IR ERE, ZNEZEEE0). ¥ DS3231
B Voo BEHET, $R%# 5 EOSCH AR TR, HEAHRE
BATIRAS . 4 EOSCH2E ILI, BT 10 27 77 2 £ 4 F
Fefl: BLFMIARELEBBSQW). XMk hEH
1 HINTCN = 0+ Ve < Ve, %00 8 75 i it .
Y BBSQW & NIBH OB, # Vee < Vpg, WINT/SQW
SIS Y. w1 B, %AEEGEE ).
F5fl: HHIRE(CONV)e A EN LI, 5 iR
1h AR PR B e BT, IR AT TeX O Bk DL R B
P B AFES . X AR R A AL WA HE 1T % 4 3 H]
FH P 7 1 42 1) 28 TF 4R BT 1 TCXO R Z 0T, M %A
WEBLBSY. JHF 3 IR B e e A 520 P 3 64 F0 5
TP 3 3h IR B e 2 K2 2ms IR & I BSY 7
CONV L WE ATt B B e 58 iR 15 1, e )q
CONV FIBSY #7254 0. 72 WAL I3 sl 4 AR 25 st 7
1% fd F CONV il

FEAMEINM: MEIXRFRS2MRS1)o H I MHRERT, X
P T2 41 7 i s AR . DU SR AR 45 T AT DL
it RS AL IEFR I T I . W B LR, X381 A
£ 1 (8.192kHz)-

Maxim Integrated

B2l FEIEFI(INTCN). %045 Hl INT/SQW 15 5 -
INTCN % & K OB, INT/SQW 5l i i 77 . INTCN %
SERNEY, EHVFA AR ST — WA AR AT RS,
Sl &% INT/SQW Hit ) (ln St 6 B ) B4 9 16 ) . DT AL A
N0 ] ddr SR B AL, TS INTON A RS TR . #
BT, INTCN A% E NEH 1.

FEAL: W2 PEERE(A2IE). ENIE N 18,
FVFIRAS A2 T IO 1) B 2 bR B AL (A2F) fill & INT/SQW 17
FCYINTCN = 1 8). 24 A2IEV 1% & 4 0 3 # INTCN 1%
FENOKT, A2ENLARJEBIHWiES . WK FHEE, A2IE
g ZEEH0).

FOLL: M1 PEEBEATIE). %ML E HZH 15T,
VPR ZF LR B 1 AR BN (A1) R INT/SQW 17
FCYINTCN = 1 8)o M AIIE % & 4 0 3 INTCN 1%
FERNORT, AIFMARZNINT/SQWIE 5. #IIK EHLE,
AlIE MIEE(ZH#H0).
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DS3231

SEE. 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
WEFFRSOFh)  BOofl: WH1REAIF). WH 1 Ar&E 0 N EH 1 I FoR

F7M: RFHRELFRE(OSF). %M HEH 1 RRIEY
AP IR TR, SiE S S IETAE, T E v
AR A S TR IR Z &4 1L T, ZAE R
Wi 1. ISR E R OSF & i :

1) IR FHL.

2) Voo 5 Vpar LI ERBAS R L RrR 4 TAE

3) TERIB AT, EOSCHzM.

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

ZALRRE hE 1, HBEALEHER.

5 3fiL: {EBE32kHZz % tH (EN32kHz)o %1% 32kHz 5
JRPIRAS . 415 B 10, (HRE 32kHZ 51, I
32.768kHz T 15 5. W& HBH|OMT, 32kHZz 514 A
R . WItafe BB, %07 ki 1. DS3231 INEHE
U )T SRR 7 4% TAF), 32kHz 51V 32.768kHz 77 I
55

FofL: T (BSY)o. EMFEma M EFEIAT TCXO PIRE.
TG AR W e e i M5 5 BSY BN 1. Mdeihad
T 1 4 s RER S IHZ AT &

FEAAL: W 2ARE(A2F). B2 bR A N 1 B RR
B[] 5 [ 40 2 A7 AF#R T L . A0SR A2IE 17 BB H 1, JF A
INTCN D2 3% 72 W iZ 5 1, WIFE il % INT/SQW 51l &
A OB A2FIEE . AT A 0. IEIEA
W A AR P R A .

B[] 5 (] 40 1 A7 AF AR DLAC. QSR ATIE N MiBH 1, FFA
INTCN {7 i% & A2 1, WFEE L INT/SQW S . &
AZE OB AIFMIEE . ZMEEEAZE . MEEA
W | R R R R A .

EUHME

AR T A A 4 P A A 1) 58 n R PR B A
EREWINGER A IR eSS eh: PR 2 S B VR S L K A
NP L. BA S S RS EAE, —4> LSB X —
AN IMA SRS % . A5 2 A0 kM AT E 2R 1 LA
(B IS0 2840 AT B Ul B M Y T 5 L A E s
W2 o TE IR R R A R, A0 SR B S T — R e
AR AU, SCE TP 6 45 (% € CONV i)
6], *MEETAE & I B AR AT A dr . N SLZIWEF &
AT A7 g Xt 32kHz it R R2I,  BAZ AR B UCEAL AT A7
i BB T30 A shifi B 4

ERE BB KRGS B, BIRGHR,; AE
WRBONH/NEF A, B RIRGE .

FEARTR W BT, B LSB X B Y 45 2% 254K (ppm) 42 A
AR AR BT G R e SR i X > 2 A7 as v B & AR
Wt . TE+25°CF, — D LSBF ML 0. 1ppm KM
BIE.

o B AMEZAEAR BV AT SCBL Electrical Characteristics
IR E R, (B X F A4 A B TAME S iR 2
TR EA . HA T AERE S T R M A A7 A5 X R TR
T B ARG e B il R

ZHiME(10h)
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
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DS3231

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 mILER, BH0.25°CHTHEE, Til
Mtk 11h A 12he R E GRS A 2 B MG X . w8 AL
BER AL T Ak 110, AR 2 B2/ NEGER A T Huhk 120 B9

mREE . 0, 00011001 01b = +25.25°C. EHE AT,

25 7 B8 OB IR (VLR H 0°C, A S B FE B 4.
TE Ve M L E Vg op B R 3 AT 2CSBASRY, TF
RO, 25 7% 64 BV IR — . 0 JRL P
B R L T 64 RO 165 R 5 R
FEF AP A, I 27 HR TR

12C BITHIREL
DS3231 X 3] 12C B LR P BIR A bl o 2R R %
BRI A5 8 O R IERY, SRR 1 A e O R IR
e BHEAMEERATIEE. B EREERNIEE
FRAMNE R . Bk £k &RER, Eik&nse-
A R ATE B (SCL) LR, DA K AE START Al
STOP 1. DS3231 £ 12C Mk LAE MM TAE. &&
WL SCL fif A FIJw R FF 56 1) SDA /O £k 5 R 2kiE 2. ik
FUE A 8 ST RRHERR S (100K Hz Bt 5 15 4 001 38 ) i o A =X
(400kHz ¢ = B B8 %) . DS3231 L HRFX PP AR .
FESCT I IR (B 2):
o HEBETE R L NI A 88 )0 shBR % far
o TERIRBHITAET, METEECAE TR, BiE L&
TURFERRAE o A0S 25 Ay v F T A 0 2R H T ke A=
e, SHIAHEERIES

Maxim Integrated

AR A, 58 ST AR I B R A

BT R . B B 2 2 AR = T
BEHEER : B R ETER, BiELRESh S
K, & XN START &51F.

ISR ME : B E PR, BRE LIRS B AR
AR, € XK STOP 554

BIBER: FESTART &G, HEMNMES NEH
ARV BOIE AR AR R Ra e, UL BoE ok SRR AR
BE o 2k B EUHE TR I A5 S o0 A ST 3 R el AR .
B ok b 4% 25 — (LB

i I START & /g sh Bk a4, i sTOP &4
Z L% . £ START S STOP A4 2 [w) 4% % () ¥4 =7
TEOA RS, X FRskE. FEERUTI A
AT, R A o LI AT I B

NZ: 50ROk & LTI B BT R &
NEGS . IR WU AN B ko, BT %
N AL

2B 1 B W JTUHE IO B IS b ke B ) Bz A SDA 2%, AL
I B RS e ok e 1) v E B E], SDA R RRRR E B
BT, M8k, @V 5EFREOTEEEN. @A
X R A R F A N AL, A
MK FIE BRI SR . Xk, W& LR 5o
2 v LT DU T 4 BE U8 77 A STOP 2544+
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DS3231

SEE. 12CHELO. &£/ RTC/TCXO/d 1

MSB FIRST MSB LSB
SLAVE RW ACK DATA ACK
ADDRESS

SCL !

IDLE

START
CONDITION

REPEATED IF MORE BYTES

ARE TRANSFERRED

STOP CONDITION

- REPEATED START

B 2. 12¢ Zctfs et 218

P 3 FIEL 4 A0 T 40 78 12C e 2 b 58 B 1% i o

FRAE R/W BLRPIRZS, AT 58 AP0 2R 5500 % i -
HIERTREAEREHENEEZEWE. TREL
EREFETRAEAMA . BT RES THIEFT.
ML A IS E B A5 J5 3R [ W B0 . BUOHE M B o A RL
FL(MSB) T 46 1% i o

HiEmMRERZEREHETREEKSR. TREk
BE TN BE L. R)E IR B VA . T
o o B 1) T80 Ak TR 7. BRiga — 1
FAAN, ERAEWCEN AT G R B YA . E
RE =7 E, REHENEN.

<SLAVE
ADDRESS>  <RAW> <WORD ADDRESS (n)> <DATA (n)> <DATA(n+1)> <DATA (n + X)
| S | 1101000 | 0 | A | XXOOXKXX A | XXKXOXK | A | XXXXXXX | A || XXXXXXXX | A | p |
S START
A ACKNOWLEDGE (ACK) [ ] swaveomeser [ ] miasTeR TosLAVE
P-STOP DATA TRANSFERRED
R/W - READMRITE OR DIRECTION BIT ADDRESS (X+1BYTES + ACKNOWLEDGE)
3. GHE—M ik A 2 =
<SLAVE 3
ADDRESS>  <R/W> <DATA (n)> <DATA (n+1)> <DATA (n +2)> <DATA (n + X)>
| S | 1101000 | 1 | A | XXKXKXKX | A | XXX | A | XXXOXKXK | A || XOOKXX | A | P |
S - START |:| MASTER TO SLAVE |:| SLAVE TO MASTER
b Q%F“)‘OWLEDGE (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 ' '

B 4. R —M iR 7 Kk
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SiEE. 12CH#LO. £/ RTC/TCXO/EE K

SLAVE B
ADDRESS><RM>  <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 | | A || XXXXXXXX | A | p |
S - START MASTER TO SLAVE SLAVE TO MASTER
Sr - 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

Bs. Gy G1EEr, SRR R ) — MR R K i

TR TEATA 1Y R ATH 4Rk A START STOP &5 44+

fE%iH STOP &1 H EH & START & 1F4 . AT &E
2 START & F L2 T — B ATER TG, Hit
REREURLE . Bl M A RULMSB) T ai % i o
DS3231 °] TAET DA R P

Mig & W E(DS3231 51E): #id SDA I SCL#%
W s AT Bt At b, BN BATF R, RIEME L.
START FI STOP & H-1E N AT M FFaa F &5 oK. 7E
OB N T8 5 b HE A% 7 a0 62 2 05, FR B 4 S B M
Wl FWHA START FMH)E, Mk &HikFT 2
KB 58 — AT NI il == 15 845 7 2 DS3231
Hudik, Bl 1101000, & 2L 77 M 0L(R/W). ALK
0, FRGEAE. TEWEIFFRE M & 75, DS3231
1] SDA & H W55 . EDS3231 WA M &l + 5
MZ)E, El&KkE - Tk E DS3231. XA
JE DS3231 AT a5, DS3231 X %A% i i i 1 7%
F ARG AT LR % 0 5 H 2 F T AR, DS3231
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BRI FY . BMEF TG, T4
A, Fi& A STOP &AL IEFHRE A .
Nig & & EEN (DS3231 BAE ) HEUCFI b L 47
B 5N SRR . (R, EXFMERT,
T5 WAL FE AR B AL 7 2 A R B . DS3231 17 SDA K ik
FATEYE, JEm SCL# A B 1TH 4. START #1STOP
SAE N BATER A IT IR IS o . 7EUC S K & ik
M mAaLE, BT R . EifsE
START &G, Mik&EHIEF W RIWB M E T3 . M
W M5 645 7 62 DS3231 #uhk, R 1101000, #%F
HIE T MALR/W) o ZALN 1, RIREEIE. RO
RN A HIEF TS, DS3231 11 SDA K H VA F S
SRJG DS3231 FHIR R X EdE, FNFFAF i m iy
A HIE IR . A RTE G B 2 B R B 2 7 4
FRE, FTEREUR R B G AF B 00 A AT AR AR AT (E .
DS3231 AR EN HE By B A5 5 DAGE s e s .
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1R1F. PCBT/EMIZ %

DS3231 £ & 3 E Xdn A, n] UGE 4R IR 4

B AL ZBEAE /NG, DU O b fo et B bt o 3B O PR
FUIEE, DRk,

Frde st S5ES &2 A mZRIF, SRR ESG T
MAEFSL%. A N.C. (&) 5| it

5 E
TOP VIEW

i [1] [16] scL

vee [2] [15] soa

INT/SQW E E VBaT

RST [ 4] [13] anD

wiz %2 e

ne. [6 ] [11] ne.

ne. [7] [10] NC.

ne. [8] [9] N,

SO
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TR R B T SR B e . W ST B AR A
A B EE UL, AR 1k B AR i A A IR g A .
TR AR 1 (MSD) Y 43 [a] 3 5 38 B 2% 35 = % 1PCy
JEDEC J-STD-020 b #fE o SR [l SR R B 22 2 1K

BHIEE
SUBSTRATE CONNECTED TO GROUND
PROCESS: CMOS

HEREE

TN el 19 B B AN E A B4 R, 154 china.maxim-ic.
com/packages. HERE, HREEMFH 7. 477 UERR
RoHSIAZ. HELE AW & AR RERFR, B kE N 54
BHE, SRoHS AT L.

AR EIE LT IMNERS | BEGRRS
16 SO W16#H2 21-0042 90-0107
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DS3231
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1237 L
EITE &ITH 8 S| BT
0 1/05 R AT BE TR —
B B AR B i N £2°C F Bl £3°C. 1,3
; 2/05 B LT T 1
Tp =-40°C to +850CEE&%TA=TMIN to Tmaxe 2,3, 4
W T HE A
FEAFMER N “ W UL INIE” 5 Bl E BRP RN EEE, TR B MBR S ;
T T BSTRTE NLC. 5 B T 1
TAEMRBESE A 8 m “REELE” ;. Vpp MIN 2,35V H R 2.45V. 2
ML KMETENR . 3
AR AR TEF P E 4. 7
Ty HEER S IR X1 A B k. 8
’ 6/05 i%fvcciuVBATﬁﬁﬁlwmwo 9
¥ 2c 2 10%857 10
1. AL SORE T A AR R A S0 3 MSB FILSB. 11
16 BRI 2R 2 Hp T SRR SR AR AL 13
BB, 0 IR ARG A R e e E S B AME R A AR = 00h 5 14
55 7 00 R 50 B BICA A S (IR B AL RME R ) o
557 0L B O S ARE R A8 B PC H T EHE AR RS I E o 15
HRAE J-STD-020 Ty« & £ 2 MU AR M B sk e 7F . PCB 17 Ja fI 22465847 17
3 11/05 TCHE+ 56 T UA T A RoHS ARifi 11 3525 1
B AP I RST FIUL 55 H - 1
EC %M “Vee > Vear, BEBUCH “Vee = Active Supply (see Table 1) 2,3
BEERE 12, IEBIFRIE (rpe R1E. 6
AT AERE RSN SR 1. 2703,
SR A8 0 30kHZz Ve FIRST 5 AR 3 P 25 9
4 1006 ™. FRBUE “Powered By’ B “Active Supply” : ALIEF RIS, 4 "B TR "
Voo BN “Veeil Bl Vpp L EZFT".
15t BBSQW A T4 SQw Al s &bl BE S5 i B (38 5 60); INT/SQW Z J& 13
O “HH” GE2140).
HR R BRSO E L MDAy 3ok Hz fi B RE AL B i “ %01 3R BBk 14
Ho A .
FEEC FP A SR, JHFEHER 12, 6
BB A TR R AL
5 4/08 e JREEHRRSY, BT IR H 27 7725 4E POR I RIR AT 8.5 8 L i 4
FB4Y, BT X RST HIAEM LA o 10
EEH, #5040 19 76 HIEYE BT 00-31 HECH 01-31. 11
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DS3231
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1E3T)H %8 (4E)
7S BITHER A BT
SR I T A s 1
% Recommended DC Operating Conditions 3 W) Vpy Z 88, FH1E 5l By 5 9
INT/SQW. SDA FlI SCL ¥4 N5 b4 AH 194568 '
TEHHY TAEFFPEF SN T Delta Time and Frequency vs. Temperature [l ¢l . 7
6 10/08 W HEA 8
W Vgar TIERTHRRSY, HE T 32kHz TCXO R (7 DI BEF )70 N2 10
N T AR RGN T A7 4L POR fH 13, 14, 15
BB B MR I AR B AR (11 3 120) BT o 14,15
B R2CH PR (& 3. 4 FE 5) 16, 17
7 3/10 TEE W (5 BRA 5 Erp B T TR 9 “s™, DA 2 35 TR C VI E R 1,18
BB T I TR RS MBR T W E BN TR 425 FE Absolute Maximum Ratings
HATE, T 0y B 0y PP BLLURIERE 1, IR BBRR FE RN +260°C (E#E(PD) |1 2 3 4 6 9
8 THO | F14240°C (R HY; AT L SIBRBIT Ve SUBSNRERIN: A0 LRGSR R |70 (5 4e
02h. 09hFIOCh B H “20 /N ™ 5 TE £ 27 A7 #(OER)#R A BT T BBSQW LA BEHT 5 R
TE £ (7 BRI T IR 8 /g .
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