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DS3231

S15E. 12CEH RTC/TCXO/ar 1

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

INT/SQW Relative to Ground...............c.ccco....... -0.3V to +6.0V
Operating Temperature Range .............c.ccceeev.. -40°C to +85°C
Junction Temperature ...........ccoovvviiiiiiiii +125°C

Storage Temperature Range

Lead Temperature

(Soldering, 10S)....cooiiiiiiiiiiii

Soldering Temperature

RECOMMENDED DC OPERATING CONDITIONS

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

-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.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Vce 2.3 3.3 55 vV

Supply Voltage
VBAT 2.3 3.0 55 V

i 0.7 x Vce +
Logic 1 Input SDA, SCL VIH Voo - v
Logic 0 Input SDA, SCL Vi 03 +0.3 x v
’ ' Vee
Pullup Voltage B
(SDA, SCL, 32kHz, TNT/SQW) VPU  |Voc=0V s5v | v

ELECTRICAL CHARACTERISTICS

(Vece = 2.3V to 5.5V, Vce > VBAT, Ta = TMIN to Tmax, unless otherwise noted.) (Typical values are at Voc = 3.3V, VeaT = 3.0V, and

Ta = +25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Active Supply Current I (Notes 3, 4) veG = 363V 200 A
ive Su ur ,
pply CCA Voo = 5.5V 300 H
12C bus inactive, 32kHz Vee = 3.63V 110
Standby Supply Current Iccs output on, SQW output off uA
(Note 4) Vce = 5.5V 170
Temperature Conversion Current | | 12C bus inactive, 32kHz vee = 3.63v 575 A
P CCSCONV output on, SQW output off |Vce = 5.5V 650 H
Power-Fail Voltage VPF 2.35 2.575 2.70 \
Logic 0 Output, 32kHz, INT/SQW, VoL oL = 3mA 0.4 v
SDA
Logic 0 Output, RST VoL loL = TmA 0.4 V
Output Leakage Current 32kHz, o
TNT/SQW. SDA ILo Output high impedance -1 0 +1 PA
Input Leakage SCL ILI -1 +1 pA
RST Pin 1/O Leakage loL RST high impedance (Note 5) -200 +10 PA
VBAT Leakage Current
(Vce Active) IBATLKG 25 100 nA
b 9,
2 & DALLAS AW /1 X1 /W
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S1EE. 12CEH RTC/TCXO/sE 1L

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = 2.3V 1o 5.5V, Voo > VBAT, TAa = 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 VBaT = 3.3V 32.768 kHz
ili = 0°C to +40°C +2
Frequency Stability vs. . AflfouT Vce =3.3Vor opm
Temperature (Commercial) VBAT = 3.3V >40°C to +70°C +3.
. Stabil v v -40°C to <0°C +3.5
requency Stability vs. cc=383Vor S "
Temperature (Industrial) Afffout VBAT = 3.3V 0°C fo +40°C 2 bpm
>40°C to +85°C +3.5
Frequency Stability vs. Voltage AfIV 1 ppm/V
-40°C 0.7
Trim Register Frequency - . +25°C 0.1
Sensitivity per LSB Af/LSB Specified at: ~70°C 0a ppm
+85°C 0.8
Temperature Accuracy Temp Vce = 3.3V or Veat = 3.3V -3 +3 °C
ELECTRICAL CHARACTERISTICS
(Vece =0V, VBaT =2.3V t0 5.5V, Ta = TMmIN to TMAX, unless otherw.ise 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) VeAT = 5.5V 150 HA
EOSC =0, BBSQW =0, | ygar =363V 084 30
) . EN32kHz = 1,
Timekeeping Battery Current IBATT SCL = SDA = QV or pA
SCL = SDA = VAT (Note 4) | VBAT = 5.5V 1.0 35
EOSC =0, BBSQW =0, VBAT = 3.63V 575
Temperature Conversion Current IBATTC SCL = SDA =0V or pA
SCL = SDA = VBAT VBAT =55V 650
Data-Retention Current IBATTDR | EOSC = 1, SCL = SDA = 0V, +25°C 100 nA
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S15E. 12CEH RTC/TCXO/ar 1

AC ELECTRICAL CHARACTERISTICS

(Vce = VeoMiNy to Veomax) or VBAT = VBAT(MIN) to VBAT(MAX), VBAT > Vce, Ta = TMIN to TvAX, unless otherwise noted.) (Note 1)

DS3231

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Fast mode 100 400
SCL Clock Frequency fscL kHz
Standard mode 0 100
Bus Free Time Bgtyveen STOP BUF Fast mode 1.3 us
and START Conditions Standard mode 4.7
Hold 'T?me (Repeated) START HD.STA 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
High Period of SCL Clock tHIGH Fast mode 06 s
Standard mode 4.0
Data Hold Time (Notes 7, 8) tHD:DAT Fast mode 0 09 us
Standard mode 0 0.9
Data Setup Time (Note 9) tSUDAT Fast mode 100 ns
Standard mode 250
Start Setup Time tSUSTA Fast mode 06 us
Standard mode 4.7
Rlise Time of Both SDA and SCL " Fast mode 20 + 300 ns
Signals (Note 10) Standard mode 0.1Cg 1000
Ffall Time of Both SDA and SCL i Fast mode 20 + 300 ns
Signals (Note 10) Standard mode 0.1CB 300
Setup Time for STOP Condition tSU:STO Fast mode 06 us
Standard mode 4.7
Eigamg;/s 1I_g)rsld for Each Bus CB 400 oF
Capacitance for SDA, SCL Cio 10 pF
Pulse Width of Spikes That qut tsp 30 ns
Be Suppressed by the Input Filter
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; VpR(MAX) to tVeoE 300 us
VPE(MIN)
Recovery at Power-Up tREC (Note 12) 250 300 ms

4 & DALLAS /M AXI VI




S15E. 12CEH RTC/TCXO/8B 1K

Bl 2 (LR /F
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VPF(MIN) \
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DS3231

S15E. 12CEH RTC/TCXO/ar 1

12C E1TE 4 LRIB B S

= ) A A n
« N S R X M A \
—] »l T 7 o AN v/
foF '—" < tHDsTA s
, < tow l— 7 tF —> |
L i m— - —
SCL f \
- 1 > | - = r— - -

> tho:sTA e — |<— sU:STA .

STOP START l— tu:DAT REPEATED tsu:s10

START
tHD.DAT

Note 1: Limits at -40°C are guaranteed by design and not production tested.

Note 2: All voltages are referenced to ground.

Note 3: Icca—SCL clocking at max frequency = 400kHz.

Note 4: Current is the averaged input current, which includes the temperature conversion current.

Note 5: The RST pin has an internal 50kQ (nominal) pullup resistor to Vcc.

Note 6: After this period, the first clock pulse is generated.

Note 7: 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.

Note 8: The maximum tHD:DAT needs only to be met if the device does not stretch the low period (tLow) of the SCL signal.

Note 9: 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.

Note 10: Cp—total capacitance of one bus line in pF.

Note 11: 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.

Note 12: This delay applies only if the oscillator is enabled and running. If the EOSC bit is a 1, the startup time of the oscillator is
added to this delay.
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S1EE. 12CEH RTC/TCXO/sE 1L

HBRTEFFIE

(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)

STANDBY SUPPLY CURRENT SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
150 - 1200 ‘ N
_ g Voo =0V |2
RST ACTIVE g ]
/ / Q R / O
w A /
= =1.000
e =
= z /
8 E
= 0.900 /
50
0.800
0 0.700
20 3.0 40 50 2.0 30 40 5.0
Ve (V) Vear (V)
SUPPLY CURRENT FREQUENCY ERROR vs.
vs. TEMPERATURE TEMPERATURE vs. AGING VALUE
1.000 ‘ e T Iz
_ E 60 i g
Vgar=3.0V g 5 185°C 5
& N -40°C &
0.900 L (j+70°0
% g 4, N ro
2 > X
i / % 20 XQQJr -
20800 & <IN 12570y
= = 5 0 +40°C
e s 0 X
0.700 £ 10— \
S S g sl
+85°C
-30 RS
0.600 40 :
4400 200 00 200 400 600 80.0 A28 9% 64 -32 0 32 64 9% 128
TEMPERATURE (°C) CRYSTAL AGING REGISTER VALUE
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S1EE. 12CEH RTC/TCXO/sE 1L
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14 VBAT IR A . %5 R 0.1pF & 1.0pF AR R A 2 T 508

15 SDA AT HEE A o %D 120 5 RO BE A/ . BRI T BT ISR A L HR R

16 SCL AT A XS N 120 & DRI, T e 0 [R5 e i
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LD, RTC AR (R FE 42 5B 2 . TxO Mg 1 oo IPC RSVl
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S15E. 12CEH RTC/TCXO/ar 1

T1ERE
HHEE S H T DS3231 B E B ALER o AL a] R 4
NIUATEEA : TCXO. HEEH . HME e
RTC. BAITHY TAE R EAE LR & 5640 0 LB

32kHz TCXO

TCXO LRI (/A . SRV A ATRC I AT, 32138 e

AR A BRI, PSR R E B R

1k AGE %17 BB LI TE, 4RI 1% B HL 45 9 17 78

(LR JE B A2 LY, 3% 20 OB 5 AR

0, A MER @ AGE A LI BT Ve DI Lt
B SRR, A5 5 64 B BRI — K.

RS

530 AR P S A BV e PP 9 P B P 4R

Boo S vee BT Ve, BIFH Voe . % Ve T

VpplE & T Vpar ™, DS3231 i Ve . BV kT
Vpr KT Vpapf, #1FH Vpar il 2% 1,

R 1. BIRES

SUPPLY CONDITION POWERED BY
Vce < Vpr, Ve < VBAT VBAT
Vce < Vpr, Vo > VBAT Vce
Vce > VPR, Vee < VBAT Vce
Vce > VPR, Ve > VBAT Vce

APRAFEIN, Vpar B YN B LR G 6 AR B,
BRAEME Ve, S0E MBS A — AR 12 tihk. 4t
TR e SR SIS T AE 1 B AN o FE Voo IR 8038 A2
B9 2C Mt B AR KLy 2 BB, dAxfEIE — Ui B, JF
AR B IEERERS . —BIRGHEBTER,
HERIE (Vo BE Var) RS — HERFEITIRE.
T F TR 64 MY BIUEAT — YCIR KE I B HFACHE IR 5 A 0

10

#H B L IEE
DS3231 #2172 RST % 1 51 A 6P ST RE .
DS3231 AEE LA, SRZEMRSTE 50 PRI
RERAG B — AN i e, DS3231 3 i HL IR RST 58 BT
KEP. NEBER S EM R (PBpp) /i, DS3231 4k4L
EMRSTE 54k, WARESEKKIBARKE T, DS3231
Fro MG 5 e DA DU bR . — LA 38 2 SRR
DS3231 5 il RST 51 M A FL P R 5 g BT TH]
Al —5IMRST, & MHkiE~BIEHEREEL. X4 Ve
KT Vpplth, &AW R IES EREES, R
RSTEIM. M VeciRE 2 ML vpp PR, RST 5 HIRRE
fIRHSE K2 250ms (trpe), DA (G FL AR E T ok AR
TE Voo MR Z 8 H TAE (3% EEHRT, ¥4
Bkid tgpe, RST 128 A i HL P

SChTHRY

PLTCXOfE N8R, RTCHRMEF. 4. . 2. H
. ARFEFEE. T3 R AL, BENEAEAKH
B, B aiEEENBIE. BT TIELE 24 /N S
AM/PM 8 7R B 12 /N A K o

Ak 4 B2 3L V) A AT 4 R B I) R — > AT G R T U S
INT/SQW 5| JIAT 7= AE ph ] b £ 1 U e B R BT (5 55, B0
BT MAES . UIAE LR INTON 7 Sk i .

HoAE 57 B 7

Bl 1454 T DS3231 tHiF 3 fEge Uik - 3R . TE 27
vl R, MY HhE SRS RA A AR S AR R (12h) B,
52k [ E #idlk 00he 7E 12C 1Y START 514 el &tk 45
B sk oon I, 4ATHII A S (E R B A A
FER B2k 2L T R R I, m A Bl 27 A7 4w S U ) 45
B XAEAESEERE AR KA £ A7 7 A AT, n] DLk
g R Yes -8

& DALLAS /M AXI VI




_—t

S1EE. 12CEH RTC/TCXO/sE 1L

1. ITRHER

ADDRESS | BIT7 BIT 6 ‘ BIT5 ‘ BIT 4 BIT 3 | BIT 2 ‘ BIT 1 | BIT 0 FUNCTION RANGE
O0H 0 10 Seconds Seconds Seconds 00-59
01H 0 10 Minutes Minutes Minutes 00-59

__ | AM/PM - Y]
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 10 Date Date Date 00-31
05H | Centuy| 0 0 | 10Month Month Month/ 01-12+
Century Century
06H 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 , AV
09H A1TM3 12/24 / 10 Hour Hour Alarm 1 Hours 112 + AM/PM
10 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 , AV
OCH A2M3 12/24 / 10 Hour Hour Alarm 2 Hours 112 + AM/PM
10 Hour 00-23
__ Day Alarm 2 Day 1-7
ODH 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 DATA DATA DATA DATA DATA DATA | DATA | DATA Aging Offset —
11H DATA DATA DATA DATA DATA DATA | DATA | DATA MSB of Temp —
12H DATA DATA 0 0 0 0 0 0 LSB of Temp —
JERE: BRIEAG U, w1k BB A RS R ME X
BHAFIE AR ISR . X T B T X

AT DL i R BOGE Y 1 A A R AR E T E B .
Bl 148 T RTC /A8 I BB . a5 A S 413
e R E B FE W AL I s A B B BE . mHeh A H
MFFHOHAAERH - - +#H %G BCcD) #AK.
DS3231 A] LB TT T 12 /N 83 24 /NBSI AR S o /NS B 77 2
KI5 6 1 X 12 8 24 /NI R0 0 o 3% M = I,
e 12 /M. 7R 12 /M T, 58 5 07 0 AM/PM 15
AL, BEERCYPM. TE24 /MBS, S5 N
AN (20-23 /NIy o AR AR 99 i 2 00
B, Sieittad iy (A FFR005E 700,

& DALLAS M AXI VI

ERZELIESE (A, mR 1 FTEMH, Ba2%T
B —, KR AEB AR H DA 2 S 2
N E A

DI A E R H I3 A7 i, HiBD () &K
T By L PR A7 45 SRR R RE L BLAY AR . SR IBU (] A
H 277 aeit, AP Gp XFEAL /T START & 14 T 2l 77
A7 e 5 B3R (8] 2 2 65 P R A7 e [F) 25 o I TE] 4R A GX
SO0 B A5 7 A DRI, BRI I P AR AR R BRI ATIRAS . XA
TE T # A SU3 18] 5 7 3 5 A7 e SIS AT DA ol S o 152 B
7o
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(RT3 SR A7 S, THI R AL 7E DS3231 M
B AT SRR — B BEE AL, Dy itk iR
(B ), AZBAE | R 2 P95 AR A AR TR A 7 2 7 i o
iRz ar e TlE, FFHMRETT b, A 1Hz I
i L FE AP B A% i 5€ U R4 S00ms = FLF

ik

DS3231 G & AN 2 B/ H S AP W8 s 5 A FAE
#07h 2 0Ah R E. [WEh2 nl# it 5 A FFAH 0B E
ODh K% &« RN [ B AT 9w AR (it 42 1l a7 A7 245 1O [
i BE L FI INTCN 7)), M T £ [f] 54 IT B 4% 140 T fih &
INT/SQW fii o BN B/ H B[] 2 27 77 4% 19 55 7 142 Be
WAL (FR2)e MBATEPH BRI BB o B, W80 H
ATEVHIS T A5 00 E 5768 T i/ H B 2 ar 4

F 2. M E#RAL

12C £ 5 RTC/TCXO/8B 1k

(14 Xof o7 FL AH DG FC BsF A 4 45 2 J] b 0 W DA 2 72 O B A0
. B BWIsHEIERE A%, K240 TATREMIRE .
MRAREEEDERE, 2FHALEGEEPERE,
DY/DT L ([8h it/ H ZF A4 5 6 in) T 45677 if
TAFRE 0N 25 5 00 1Y 1) i 2 S i 2 3 JLE 2 A
FRH M. R DY/ DT N EE, MekS2ES A H
AL Z5 . R DY/DT R NEH 1, WE RS 21
JLVCHC 25 5 .

X RTC 2 A7 i (55 17 B 27 77 48 19 1% & (B AR DT RCHST, AR B
M BAR &AL ATR B 'A2F' B IBH 1. Q5T R W]
BT RE A TIE 3% 'A2IE' Rk E NiZH 1, FHINTCN
P ERNZ 1, W& SMEINT/SQW R 5. 1
i [R] RT H 3 25 77 4 R0 TRk 387 2 6 0 DG e 195 20

__ ALARM 1 REGISTER MASK BITS (BIT 7)
DY/DT ALARM RATE
A1M4 A1M3 A1M2 A1MA1
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
__ ALARM 2 REGISTER MASK BITS (BIT 7)
DY/DT ALARM RATE
A2M4 A2M3 A2M2
X 1 1 1 Alarm once per minute (00 seconds of every minute)
X 1 1 0 Alarm when minutes match
X 1 0 0 Alarm when hours and minutes match
0 0 0 0 Alarm when date, hours, and minutes match
1 0 0 0 Alarm when day, hours, and minutes match
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S1EE. 12CEH RTC/TCXO/sE 1L

#EH|E 7775 (OEh)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
EOSC BBSQW CONV RS2 RS1 INTCN A2IE A1lE
WA INBER 7ae FNmHmER
DS3231 EL AP KN 7788 GERIRLRA), T RAFHIsL
SRR RS2 | RS S ooy T
#7758 (OEh) 0 0 1Hz
. 2 N T o, - 0 1 1.024kHz
E74L: ERERSH R (EOSC). W& NEH O, H3hiR p 0 2 096KHz
Vatiro MR ENEE 1, 1£DS3231 TR E Vg it y y 8'192kHZ

st b, Wk EHEAE, ZMEZT @#EHo. Y4
DS3231 H Ve BEHLET, R #% 5 EOSC M KR TE X,
TRLARFFBITIRES

Fofi: BIEMHFHEER (BBSQW). HikE hiZH
19+ H.DS3231 B Var 5 BEEFLE, FEBCAE N Ve M1E
MR, AR H . 4 BBSQW iR E A i oRT,
H Vee BRANT R EREETRME, WINT/SQW 51 IAE K
BT, Wk LR, ZAEE (PR 0).

Fohl: HBHMIBE (CONV)o ENEEN 1, skibEE
18 AR F UL B e 4 AR, IR BT TCX O Bk DU
RGN AES . X HEEREESHIN . REM
BSY, 7EBSY = 1 BZE (M5 8 Fedfilid B n . 1 FE s il 58
WA FFLEH B TCXOBAIEZ /T, MiZkE RS BSY.
PP I3 B 0 UL 4 A 520 PN 5T 04 0 B 7 JE 440

PR sh e K 2ms N AR S BSY il .
CONV . NE A6 B2 B4 e iR £ 1, B ln
CONV FIBSY 258 0. 7 Mo 1 I sh i 46 1) R AS I 2
1Zf# Fl CONV fiL

FAFE ML MFIEFE (RS2FIRS1)o HEMHARERS, X
WAL T # 6 r Bm  ige . DA SR8 45 H T nl DLl
I RS D7 HEFR 19 7 A% . W1k B, X ALY EA
1 (8.192kHz)-

& DALLAS M AXI VI

FofL: RETES] (INTCN)o M HI INT/SQW 5 5 -
INTCN %€ N 0, INT/SQW 51 H 77« INTCN %
ERNE, HVHE AR S — WA T AR AR,
LM% INT/SQW 155 (A0SR A (5 RE W] £ A9 1% ) DT AH
Rz A AR B R B AL, TS INTCN RS TR
U EHLE, INTCON 1% E N2 1,

FAL: P2 PETERE (A2IE). %A1 E NEH 10,
ARVFREFHEAS T 24580 (A2F) &% INT/SQW
5% (M INTCN = 1. X4 A2IE % E N 08{# INTCN
WENOKT, A2EMIABIITEIES. Wk EHEE, A2IE
fI1EE (2 0).

FOoNL: W1 RETERE (A1IE). LR E NIEHE 11T,
ARVFREFHEAR TR 1 FREN (A1F) fill 2 INT/SQW
5% CYINTCN = 1) 4 ANEALEE R0 5 #H INTCN
WERON, AIFMIAREZNINT/SQW 155 . Pk FHLET,
AE L EE (B4 0).
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DS3231

S15E. 12CEH RTC/TCXO/ar 1

IKZE 1775 (OFh)

BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
OSF 0 0 0 EN32kHz BSY A2F ATF
KRB FRS (OFh)  BA1fl: WM 24RE (A2F)o [lBh 2 rb N A 1 K

F70L: RFRELIRE (OSF). %M NEH 1 KRk Y
MM IR TAE, SESEEIETE, THTHE
BARA M. TSR G 44F 1L T/E, A8 A
W1, DTSR E K OSF & :

D ¥R B,

2) Vee 9 Vpar L ITHLEEBA 2 DL Re IR e TAE

3) fERLIE A AT, EOSC M.

4) fmR SNERRE I (BPRE S . i E ) .

LR FERZE 1, RS ALEFER.

£ 3{I: {EBE32kHz Bt (EN32kHz)o %1%/~ 32kHz
SRR . MiE MBI, R 32kH 51, H
H32.768kHz T F5 . & NEHOR, 32kHz 513
HE A wIih e D, %A R 1. DS3231 MEK
RIRE iRy TAE), 32kHz 51 32.768kHz 71
BIES.

FofL: T (BSY). EMFma M EFEAT TCXO PIRE-
5L A% R Y R i 45 15 5 BSY B A8 1. S48 Hat
T 1 5B RPIR S BHZ AL T %

FNIS B 5 W Bh 2 FFAF A DAL . IR AQIE (7 HiB 4R 1, FEH
INTCN {2 i% € A2 % 1, WIFE % INT/SQW S . &
ANBB O A2ENIEE . ZMLEEEAZE. KEIEA
W1 AR R A SRR A

FOoML: W 1IRE (A1F)e W81 AREN A ZH 1 B 2R
B[] 55 ] B0 1 A7 AF A UCIC . AnSR ALIE . W21, FEA
INTCN D% 5 HiB 5 1, WIE Al % INT/SQW 5. 5
Ao AIFMIEE. ZAEEEAZ#H. KEEA
W AR R R A .

mIrEL

AR S AME T AR U — A g A, JF B A S %
e o ZRN 2 MG . FARES S fiR s HARE, —
ANLSB #n — N/ MA S B % FES] . £ DL
T, FMEFERE IR AT 1R R R
Wi, A0SR E S AT — A R T R A e, B
TERFA N TS (% CONV L) HE .. A2 %) &
W AEANS 32kHz i AR RBOR , ROZAE B BT
HWHEBUG RSN TR E .

TEARF MR E T, B4 LSB X W AMREAE1 (ppm) £
[l o A% 3 B2 G R R SRR X AN A7 A7 A I 1 R AR
W#%. TE+25°C T, — A LSBMF ML 0.1ppm HIHIZE
BIE.

= 5 I\ [t

EIEEHEME (10h)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
Data Data Data Data Data Data Data Data

14
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S1EE. 12CEH RTC/TCXO/sE 1L

mEE R (8F 1) (11h)

BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
Data Data Data Data Data Data Data Data
N = = —H-
mEE e (EF7) (12h)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
Data Data 0 0 0 0 0 0

B E & e (11h—12h)
R A 10 wmisEn, BA +025°CH3HE%E, Vil
Mtk 11h #1120 1R BEZRES i dlAMG A . = 8 L
P T Huhk 110, (K2 G2 THE 2h R EFY . FHEE
)G, AFFaRNEEIREETE ooC, HHl#ENERE
ef o BRI TR T AR .

12C B1THIE S 4
DS3231 327 WA 12C A 2 B (L M Uil o 1) 2k 5 3%
BB E o RIER, HWCEIRE 09 % %& SO
e BHIESMEERN A B EREESIBEF
PR M. BRI R ks, ER& R
A RATRE (ScLy. BHlR L&A, L&A START M
STOP 4. DS3231 fE12C M2k EAE MR & TAE. %%
W IR T ¥ /0 £k SDA FISCL 5 i gkiE . Bk HlyuHh
FE T ARMERL N (100kHz He e B o8 32 ) PR 3 8 =X
(400kHz it = BB A5 % ) . DS3231 SCRFX B TR
EX T IR AR (E 2):
o HURBAE 2 RIS A e JE sh Bt 1% i o
o TEBELHIFE, METESON SRR, &Y
DR FERGE o ANERAS S 25 v FL P B B 4R FBL P R AR
T, SHNARERIES.
AHRHE, 5 T A0F B SRS

& DALLAS M AXI VI

BRI BRI b 2 24 {5 B 5 HL
BEEEER : g R BCER, BIRZRSHE
AR, E SN START 5514

EIEBER G A& R PR, BRSOk SR K
AR, E N STOP 2514

BIBBR: " ESTART &G, ATENSMES NS HE
AR RO LR R R, I A O 2R SRR A 2L
G S € AR K R ==l s e 12 1 e
BRI B ik 2 126 — L5

i I START &4 /A sh Bk Eda &4, IF sTOP &4
Z &5 . TESTART 5 STOP 5514 2 [AI% fiy 1) 54 =
VR ARE, HFRFRE. FEERUTIT N
BT, BRI S o LT .

NZ: WS EOk & L IERE ST 5 &
MZEAGES . FBAR DI BN BBk, T 1%
MEAL

NG R A WA ATUHE I A5 I b ik i A (R R AG SDA 2%, (R
TE I 22 I b Bl 1) v FLSPHTE], SDA 2R RRAR E B
B, 48R, 8 SRR % AN . WA
XN E )26 i W B 5 2 T AE R B, AN
MAZFFEREAENE R X, & L5 Bl
LN m T DU I BE S 77 2E STOP 5544 -

15
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DS3231

S15E. 12CEH RTC/TCXO/ar 1

- I
! I
1 - & T
A/
SDA!\ v . ;
| l N | A
| | _/ \ \ - =
[
: | MSB : :
L - SLAVE ADDRESS 'r W ‘ !
[ | RW ACKNOWLEDGEMENT 1 [
Lo DlREBClTﬂON < SIGNAL FROM RECEIVER ‘ ;
|
I ! I
b ACKNOWLEDGEMENT ! |
[ | SIGNAL FROM RECEIVER | !
|
SeL| | | |
by 1 2 6 7 8 9 1 2 37 8 9 | :
! I
g ACK ACK Lo
START STOP
CONDITION < CONDITION
REPEATED IF MORE BYTES OR REPEATED
ARE TRANSFERED START
CONDITION
2. 2c G hmnER
Bl 3 A 4 EAR B T a0l 78 12C s 2k b 58 R 1% i o
w5 [ 3 NV A
HRAE R/W ALHPIRAS, W] 58 B R0 1% 5 - SLAVE 2 <WORD

HIEHFRSEAERENENTSERSE. FTREL
EME TN AL BT REE TR
M A Ui B B AS 1T 5 AR (] R A7 . B M B A AL
£ (MSB) Ftha 1% 4 -
HIEHNREEEREHEFZRERSR. FR&E
R FEAT Ny ARG MR | N R
Sk B NI B 1) B KRS T RIE T . BREE — A
FATHN, ERFWE TG R E N AL IE
RE—ANFE, REHENEAL.

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

L% STOP X u# ER START K45 /. BT E

% START &R B2 T — A BT BRI G, Fitt

RERBEUSLE . Bl M = AR (MSB) iR 155
DS3231 °] TAET DU F P Fp =«

Mg EKER (DS3231 5#3): #id SDA M SCL

PR AT BRI A BRI BATFE, RIEN AL .

START H1 STOP & 141E N BB AT AL 5 Y T 4 A4 3R

16

ADDRESS>Z  ADDRESS (n)> <DATA (n)>  <DATA (n +1)> <DATA (n + X)>
[ST1101000] 0 TAT XXXXXXXXTATXXXXXXXX T A[XXXXXXXX JATXXXXXXXX AT P]
[ I |

D)
S=START
A ACKNOWLEDGE DATA TRANSFERRED

P STOP (X +1BYTES + ACKNOWLEDGE)
R/W = READ/WRITE OR DIRECTION BIT ADDRESS = DOH

B 3. Mtar B ()

<SLAVE |2
ADDRESS>Z  <DATA(n)>  <DATA (n + 1)> <DATA (n + 2)> <DATA (n + X)>
[ST1101000] 1 TAT XXXXXXXX] AI XXOXXXXX T ADXXXXXXXX TATXXXXXXXX TATP]
S |
S = START DATA TRANSFERRED
A = ACKNOWLEDGE (X +1 BYTES + ACKNOWLEDGE)
P - STOP NOTE: LAST DATA BYTE IS FOLLOWED BY

A~ NOT ACKNOWLEDGE ANOT ACKNOWLEDGE (A) SIGNAL
R/W = READ/WRITE OR DIRECTION BIT ADDRESS = D1H

B 4. Mt S ik s (3 pE)

TEUSCEN A HhE RO 5 ) 6 2 )5, FR R 1 S ik 3R
Bl FWATHSTART FMH)E, M & Mk FT 2k
FRE—ADFT . WNEHIEF T2 70 DS3231
ik, B 1101000, #EEF WA (R/IW). ZHi~O0,
KARERE. EWHHFONESFHEFEYE,
DS3231 17 SDA & H W E(E S . £ DS3231 WM& MK &

B DALLAS M AXIVI
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S1EE. 12CEH RTC/TCXO/sE 1L

Mk + 5hiz)E, ER&FRE-AFHIEE DS3231.
X T 1BEE DS3231 WA F#RT8 5T, DS3231 X% A& Hifl
W . ERFHEE AT UK E o 3E 251 I B,
DS3231 WA BRI 7T . BN ERF TR TE,
A eRTeEr A oh . iR E STOP & A4 1L %k
5 Ao

Mig & ZEERX (DS3231 ZAET): FEUCHILL B 5 47
7 5 M O A . E2, FEXFMET,
J5 e /s A5 S 7 a2 A R 1. DS3231 11 SDA K%k
FATHEIE, JfH sCLi A B AITH#. START I STOP
FAE N BATR A IR AL A . FE U B % & dik
MymiijE, mEFETRIERN . EifsmE
START &G, Mkt 2w E 7. M
WA N 4G 7 6L DS3231 #idik, BP1101000, #ET
KT NL (RIW)o ZALR 1, FRNEEME. ERICH

PRI MR A b2 15 )5, DS3231 7] SDA & H WA (G5 .

SRJG DS3231 R Rk, FF N A AR5 51 T 48 I 1)
ARG . R B 2 iR E 4R
Fe &, PSR T M bk B S A G 00 A AF AR R AT (E .
DS3231 WIS BN A B B A5 5 DAGE SE s -

& DALLAS M AXI VI

1RIE. PCHRTTEMER

DS3231 £ 0 F 38 F X dn A, w] UGE IR B R i

B2 AR /NG, DUBR R 30 S 3ol B b oty o ol A i P
PR, DURIR .

Prdest e S5E S &2 A MZRIT, &N RERET
HEE T2 A NC. (GiER) 51

HOELE R AR +240°C, SO B 20T DL AT I IR .
VA [ L (= +230°C) MO RFEENT ) AR SR f 10 B2k,
It H T +200°C B9 S A AN BB It 40 B2 8F (FRFRAE 30
e BRI AR Z 2.

T TR 2 IS SR Y . AT B R R 2
A AR, DABE Lk [ AR R R B AR .
BHEURAE (MSD) 1943281625 IPC/JEDEC J-STD-020
FrifE
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DS3231

S15E. 12CEH RTC/TCXO/ar 1

TOP VIEW
Ve [2] [15] soa
iNT/saw [3 ] [14] Veur
WE HE Qwﬁt!mlﬁjéé 13] GND
vl 25955 e
ne. 6] [11] ne.
ne. [7] [10] NC.
ne. [8] (9] ne.
SO

18

BHR1ES
TRANSISTOR COUNT: 33,000
SUBSTRATE CONNECTED TO GROUND
PROCESS: CMOS

B ES

Theta-JA: +73°C/W
Theta-JC: +23°C/W

DALLAS AW 1K1V
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S1EE. 12CEH RTC/TCXO/sR 1K

e3P

CARBHE TR LI B E AT RS R RO ALK, TR RIE M E /MG R, 1EE I www.maxim- wcomcn/DaIIasPackInfoo)

REVISIONS

IR DESCRIPTION DATE_ | APPROVED
->||<—b A|NEW DRAWING 5/18| J.W.

|-| |-| |-| . B|INC. ECN NO. 8680

56-G4009-001.EPS

E1 H

)
[ —

D

1 1
I

A IN.|0.094 | 0.105
MM|2.39 |2.67

Al IN.| 0.004 | 0.012
MM|0.102 | 0.30

A2 IN.| 0.089 | 0.095
MM|2.26 |2.41

b IN.|0.013 | 0.020
MM|[0.33 |0.51

c IN.|0.009 | 0.013 16 PIN 18 PIN 20 PIN 24 PIN 28 PIN
MM|0.229 | 0.33 MIN MAX | MIN MAX| MIN MAX| MIN MAX| MIN MAX

IN. 0.398|0.412 1 0.448 | 0.462| 0.498 | 0.511 | 0.598 | 0.612| 0.698 | 0.712
MM ’ 10.11 [10.46 | 11.38 |11.73 [12.65 |12.99[15.19 [15.54|17.73 |18.08

IN.| .050 BSC
€ MM| 1.27 BSC
IN.| 0.290 [ 0.300 THE CHAMFER ON THE BODY IS OPTIONAL.
MM|7.57 |7.62 IF IT IS NOT PRESENT, A TERMINAL 1 IDENTIFIER
v ?éfﬂs ?d‘_‘;‘; MUST BE POSITIONED SO THAT 1/2 OR MORE OF
N[ 0.018 [0.040 IT’S AREA IS CONTAINED IN THE HATCHED ZONE.
MM|0.40 |1.02
o o | &

w501 15 SALEAS ALK/

ENGR. MGR: B W.MCARTY |5/94 | ™e
MFG. ENOR: ¢ M SELLS |5/94 | PACKAGE OUTLINE .300" SOIC 16,18,20,24&28 LD.

CHECKED BY: ¢ M.SELLS |5/94

SIZE | FSCM NO PART NO. REV
ORAWN B MwC.  |5/94] A 56—-G4009-001 B
DO NOT SCALE DWG. |swe N/A | [ser 1 or 1
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