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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vce, VBAT, 32kHz, SCL, SDA, RST, Storage Temperature Range ..........c.cooceeeiieennn. -40°C to +85°C
INT/SQW Relative to Ground...........cc.oooerennn -0.3V to +6.0V Lead Temperature

Operating Temperature Range ... -40°C to +85°C (Soldering, 10S)...cc.cciiiiiiiiiiiii e +260°C/10s

Junction Temperature .........c.cocoovioiiiiiiiii +125°C Soldering Temperature.............ccccooevevieininnn. 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
Vce 2.3 3.3 5.5 \
Supply Voltage
VBAT 2.3 3.0 55 \
. 0.7 x Vce +
Logic 1 Input SDA, SCL ViH Voo 03 Y
. +0.3 x
Logic 0 Input SDA, SCL \ -0.3 Y
g p IL Vee
Pullup Voltage _
(SDA., SCL, 32kHz, TNT/SQW) VPu - |Vec =0V 5.5V v

ELECTRICAL CHARACTERISTICS

(Vecc = 2.3V 10 5.5V, Voo > VBAT, Ta = TMIN to Tmax, unless otherwise noted.) (Typical values are at Vce = 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 | (Notes 3, 4) Vee = 368V 200 A
ctive Su urren otes 3,
PPy coA Voo = 5.5V a0 | "
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 | | 1C bus inactive, 32kHz vee = 368V 575 A
P CCSCONV output on, SQW output off | Veo = 5.5V 650 H
Power-Fail Voltage VPE 2.35 2.575 2.70 Vv
Logic 0 Output, 32kHz, INT/SQW, VoL oL = 3mA 04 v
SDA
Logic 0 Output, RST VoL loL=1mA 0.4 \
Output Leakage Current 32kHz, .
TNT/SQW, SDA Lo Output high impedance -1 0 +1 A
Input Leakage SCL ILI -1 +1 uA
RST Pin 1/O Leakage loL RST high impedance (Note 5) -200 +10 pA
VBAT Leakage Current
(Vce Active) IBATLKG 25 100 nA

2 B DALLAS M AXIV



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

WWW.IC-Ch.com.cn

el

E1EE. I2CEH RTC/TCXO/aR 1

ELECTRICAL CHARACTERISTICS (continued)

(Vce = 2.3V 1o 5.5V, Vee > VBaT, 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 VaT = 3.3V 32.768 kHz
Frequency Stability vs. Vce = 3.3V or 0°C to +40°C +2
Temperature (Commercial) Afffout VBAT = 3.3V >40°C to +70°C 3.5 ppm
. Stabil v v -40°C to <0°C +3.5
requency Stability vs. cc=33Vor > >
Temperature (Industrial) Afffour VBAT = 3.3V 0°C to +40°C +2 ppm
>40°C to +85°C +35
Frequency Stability vs. Voltage ANV 1 ppm/V
-40°C 0.7
Trim Register Frequency - . +25°C 0.1
Sensitivity per LSB Af/LSB Specified at: 70°C 04 ppm
+85°C 0.8
Temperature Accuracy Temp Vce = 3.3V or VaT = 3.3V -3 +3 °C
ELECTRICAL CHARACTERISTICS
(Vecec =0V, VBaT = 2.3V to 5.5V, Tao = 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) VBT = 5.5V 150 pA
EOSC = O, BBSQW = O, VBAT = 3.63V 0.84 3.0
: . EN32kHz = 1,
Timekeeping Battery Current IBATT SCL = SDA =0V or HA
SCL = SDA = Vgt (Note 4) | VBAT =55V 1.0 35
EOSC =0, BBSQW =0, VBAT = 3.63V 575
Temperature Conversion Current IBATTC SCL = SDA =0V or WA
SCL = SDA = VBAT VBAT =55V 650
Data-Retention Current IBATTDR | EOSC = 1, SCL = SDA = 0V, +25°C 100 nA
B D
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AC ELECTRICAL CHARACTERISTICS

(Vce = VecomiNy to Veomax) or VBAT = VBAT(MIN) to VBAT(MAX), VBAT > Vcc, TAa = 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 Be_tyveen STOP BUF Fast mode 1.3 s

and START Conditions Standard mode 4.7

Hold "I'?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 ys
Standard mode 4.7

High Period of SCL Clock tHIGH Fast mode 0.6 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) tSU:DAT Fast mode 100 ns
Standard mode 250

Start Setup Time tSU-STA Fast mode 0.6 us
Standard mode 4.7

Rise Time of Both SDA and SCL " Fast mode 20 + 300 ns

Signals (Note 10) Standard mode 0.1Cs 1000

Ffall Time of Both SDA and SCL - Fast mode 20 + 300 ns

Signals (Note 10) Standard mode 0.1Cs 300

Setup Time for STOP Condition tsusTo oSt mode 06 us
Standard mode 4.7

Eiigez,c\llg\t/: 1I_(c)))ad for Each Bus Co 400 oF

Capacitance for SDA, SCL Ci/o 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
Vcc Fall Time; VPr(MAX) to tVeoF 300 ps
VPF(MIN)
Vcc Rise Time; V, to
VCC I I PF(MIN) tVCCR 0 us
PF(MAX)
Recovery at Power-Up tREC (Note 12) 250 300 ms
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12C BT/ 4 EBIH IR E 50

\ A

tBUF

L/ '}/ N

TP [ tosm lsp
| tow <_[IR e |
L [ E—— - —
SCL f j L
- 1 <> | - = | - -
> tHD:STA e —P |<— lsusTA il
STOP START la— tsU:DAT REPEATED tsu:sT0
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(wvIN) 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 tsy:pAT = 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: Cg—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 = Vec(vAx) 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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BT EHFIE

(Vce = +3.3V,

Ta = +25°C, unless otherwise noted.)

STANDBY SUPPLY CURRENT
vs. SUPPLY VOLTAGE

150

SUPPLY CURRENT
vs. SUPPLY VOLTAGE

Lecesda

Voo =0V

]
RST ACTIVE

A

100

/

= = 1.000 /
= 0.900 A
50
0.800
0 0.700
20 30 40 50 20 3.0 40 5.0
Ve (V) Vgat (V)
SUPPLY CURRENT FREQUENCY ERROR vs.
vs. TEMPERATURE TEMPERATURE vs. AGING VALUE
1.000 T e T Iz
Vear=3.0V |5 60 +é5°0 H
3 50 8
8 -40° g
= 40 \(/ oC
0.900 £ +70°C
% g 5 N v
- = 400
el ] £ <§§/\ -
= 0.800 = 5 10 é D +421(5)(C:
= = - +40° V
/ (u::;l 0 IR
g 10
0700 I 0 TR
485°C g
-30 [ 70
0.600 0 )
400 200 00 200 400 600 80.0 128 9 64 32 0 32 64 96 128
TEMPERATURE (°C) CRYSTAL AGING REGISTER VALUE
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Vee

X1 OSCILLATOR AND - % » RST
,__ CAPACITOR ARRAY
PUSHBUTTON RESET; —| N
- < CONTROL LOGIC/ SQUARE-WAVE BUFFER;
o % DIVIDER INT/SQW CONTROL
L 32kH
) A ’
[N
H- —i N
¥ SEMICONDUCTOR
DS3231
Vee > -
v > »| TEMPERATURE CONTROL AND STATUS __
BAT POWER CONTROL ik REGISTERS | o TTsQw
GND > _i \
\i
CLOCK AND CALENDAR
ScL > < REGISTERS
PCINTERFACEAND |
ADDRESS REGISTER
DECODE
DA e | ¢ USER BUFFER
< > (7 BYTES)
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TigE). T E K EHEA INTCON S E A 1, RIS A 15 A v W 28 1
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5-12 N.C. ToiEHz . HNRAL I .
13 GND i
14 VBAT #MABERA . %5 VA 0. 1pF £ 1.0pF B B2 7 20 .
15 SDA ERATEAE R A A . %S 12C & O BdEE A A . SRR T BR 5 ISR S R LR .
16 SCL ERATI R A . BB 120 B DR A, T e O R R A

MR B WL RWL BN, AREREL. ST 3 KA

o, K EShE AR H Y, FF e EFEME . ]
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T1ERHE
THEEIZE T DS3231 19 2 A B . A AT i 4
HPOA e : TexXO. HIEEH . W2 M aEm
RTC. BATAY TAEFEIAE LT &350 LA B .

32kHz TCXO

TCXO WAHIR AL R G . PR A AT 2 5 o 42Tl e 12 L
P b AR AR G A RGR W E BT R R
ML AGEFHFHHENBIE, Rk EBFEFRTFE.
(UL B A A A AE I, 503 P I 3l B i B 4 56 A
I, A M AGE &7 HAEMWHIFH. Ve Ik B
IR BEBUR FEE, SRJG B 64 PPERIL— .

IR

1% ) RE HH R b F e B A AV o PR P 1Y B R 4R
o Mveem T Vppht, 8 HE Vel M vk T
VpplHE T Vearh, DS3231H Ve il e M Ve kT
Vpp R T Vparit, #fFH vpar fitl. % %£ 1.

= 1. BIREES

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

RRIHN, Vi ap B VOIS O b I 1R 55 289 R 50
BAE I Voo, 803 B A — AR 120 Huht. st
T 4R 508 BT L7 1P BA R o E Ve IIHLJ B 2%
B9 2C HUME 5 AR K22 b, S SlR — v,
RO I AR S 0. — EAR IiE TRk,
B (Ve ¥ Vpap) HEES — HRHETRE.
PRI 64 BD BT — VI I IR I B MR 35 SR

10

B E (L ThEE
DS3231 4L 7% 2 2 RST i th 51 M A % Sl 2 Thig . 2%
DS3231 RER N JH, SHZEUMRSTE S TR
Ik g — A, DS3231 @I B RST 56 T
KER. WARER 8 ER 4 (PBpg) /&, DS3231 48%:
M RST R 5%, WMREFEKIBAFEKAF, DS3231
FREL W AE S 2 DA I BT o — ELARG I ) e R i
DS3231 5& il RST 51 I R AR HL P PR R tggp BT TH]
[ —5IIRST, & HRAEREREFERERL . Y Ve
KT Vppht, &4 NEHREMEREES, FEamHRAL
RSTHIM. 24 VeciR B 2t vpp HTHE, RST 5 RF
IRHT- K2 250ms (trpe), DA AEHLHLIRRR E ok sk
TE Voo MERNHRZ 2 A TIE (% HIFEHFD, e
EEEIREC, R—STTLZIJQ%—I%EEqZO

SCRTAY

PLTCXOE NI 4R, RTCIEMA. 400 B, 2. H
. HRMFEER. T3 RMAG, KANEAEHKH
W, HhatEEENBIE. B8R TAELE 24 /N 53
AM/PM T8 78 1) 12 /NI A% 2

FRF s 452 A3 9 4 T G ESF () b D — > R G R O Uk o
INT/SQW 51 B Al 7= 25 Hy il $h S 0F o e 1 R W5 5, B0
fi T RS . WIREIERRIEAL INTCON A R 45l .

Mok AL %

Bl 14t T DS3231 iF I A ER bk A e . FEL Y
Vil AR, MR A BIA TR A R KR (12h) B,
¥ 2R [ E| 41k 00he 7E12C 1Y START &5 F 5 & Hudik 45
Eri i 2 bk oon B, 4RI RS & M BB AT
FERT Rk SE0E T R RIS, AT M B35 A7 2 Fh e B [a) 1%
B XPRFE SRR & A T A R O, nT DUk
A 4% -

& DALLAS M AXI/VI



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

WWW.IC-Ch.com.cn

1. ITHREHfF=R

Pl

E1EE. I2CEH RTC/TCXO/aR 1

Lecesda

ADDRESS | BIT7 BIT 6 ‘ BIT 5 ‘ BIT 4 BIT 3 ‘ BIT 2 | BIT 1 ‘ BITO FUNCTION RANGE
00H 0 10 Seconds Seconds Seconds 00-59
01H 0 10 Minutes Minutes Minutes 00-59

___ | AM/PM - AM,
02H 0 12/24 / 10 Hour Hour Hours 1-12 + AM/PM
10 Hour 00-23
03H 0 0 0 0 Day Day 1-7
04H 0 10 Date Date Date 00-31
05H |Century| 0 0 | 10Month Month Montt/ o112+
Century Century
06H 10 Year Year Year 00-99
07H A1MA 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 / 10 Hour Hour Alarm 1 Hours 112 + AM/PM
10 Hour 00-23
__ Day Alarm 1 Day 1-7
OAH A1M4 DY/DT 10 Date
Date Alarm 1 Date 1-31
0BH A2M2 10 Minutes Minutes Alarm 2 Minutes 00-59
__ | AM/PM - AM/
0CH A2M3 12/24 / 10 Hour Hour Alarm 2 Hours 1-12 + AM/PM
10 Hour 00-23
__ Day Alarm 2 Day 1-7
ODH A2M4 DY/DT 10 Date
Date Alarm 2 Date 1-31
OEH EOSC | BBSQW | CONV RS2 RS1 INTCN | A2IE A1IE 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: BRAEGA U, BIR E R Y A RS R E Ko
BFEFIE I B AE T R . %R TR A R A X

BERZHELIES: B, W1 S TEMH, Ba2%TF
B —, R AEZEMEEAE A S S
R E I HBRAE

BLE R B AR A H A eent, B A S&ehIX A
T Lk PR AT A7 A 5B AT R B A AR . ISR RN
H AR, P i R AEAE (T START 414 T 80& 7F
TE AR EHR [ B R0 5 AR a4 R 4 . B EE B
Skl B P AE A LI, DR AR AR SRR B AT IR A . X
TE AR 8] & A 25 25 A7 2% SR s mT Dokt fo 5 T L B AT
P

AT DL s S BOE 4 1 A A7 A TR R R B .
E14H T RTC A A MEC B L . @it 5 AE Y413
TF 4 7 SV B I LR AL s B oRn H 5 B . IR H
MHEGFHRONAERAZ - T #H %8 (BCD) &,
DS3231 A LB AT T 12 /N 80 24 /NI BREK  /INES 35 A7 4
B 5 6 1 O 1280 24 /NI BE R IR AL . %L NI,
TEHE 12 /PR TR 12/ BT, 28 5 AM/PM 1R
L, BHERCEPM. 7E 24 /NN, S5 N
A1 /NEL (20-23 /N 244EFFAF #1993 H E 00
B, St (A FanIEE 7100,
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AR SR A7 S, THI SRR R AL, 7E DS3231 M
BB EEREREE. — BIREEE AL, ok fe itk iz
B[R], AAZNAE | B4 22 P95 AR AR A IRE TR AT 7 25 A7 i o
ke L TAE, JF LR, A 1H2 I
it FE R B % i € BUR e 228 S00ms = L

Ik

DS3231 & WA E i/ H B e W8k i B A E
#07Th B OAh R E . M52 AT 5 A3 74 0Bh £
ODh AV /8 o AT X B E AT Am A (G 3k 4 i) B 77 2 11 i)
B BE 7 A INTCN 7)), MM 7E [ 4 DT BE 45 444 F fil %
INT/SQW i th o BN 2 s/ H 18 ] £ 27 A2 25 1) 56 7 1602 B
WL (2 2)o 4B %h 19 Br ik 07 35 A8 4 o s, b X
BIEVEIS FF AR P B S 77 65 T st/ H 01 B 7 A7 A

k2. MhE#gAL

19 oF R ELAF DG IS A" 2 5 o o] bt T DA 2 2 O B D
gre . BEEISHHIEE EE. RGBT AR E.
WERAEIREPRE, 2B GEBNERE.
DY/DT i (B I/ H 35 17 45 1 26 6 ) T4 117 6%
T AT AR R 0 AL 258 5 AL AY I B (R S WA LIRS A Ay
HEH . IR DY/DTR NZH0, MRS HirH
BILECR SR . PR DY/DTICOEH 1, AR5 2 5
JULRCHIST 5 -

2 RTC 7 7 i (5 5 [ B0 25 77 2 19 150 (AR DL IC RS, AH B
B SR AL 'ATE 38 'A2F BB 1. A0SR X R Y [
PR RE ' ALIE' B0 'A2IE' ik E AEHE 1, FFHINTCN
L% e NBH 1, MK Sk INT/SQW R 5. £
5F ()R H 3027 47 45 R0 5 3 Asf #8  A JUIC J5E 15 5

__ ALARM 1 REGISTER MASK BITS (BIT 7)
DY/DT ALARM RATE
A1M4 A1M3 A1M2 A1M1
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

12
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EIEE . 12C & B RTC/TCXO/aa 1%

& 775 (OEh)
BIT7 BIT6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
EOSC BBSQW CONV RS2 RS1 INTCN A2IE A1IE
R INBER s FHiREHsRE
DS3231 HA AN N2 1728 FEHIANRA), 7T DA s
NI SQUARE-WAVE OUTPUT
PR 4ef o bR dp B RS2 RS1 FREQUENCY
B H| & 7752 (OEh) 0 0 1Hz
> ap 4= o _— ML P M = —1 = 0 1 1.024kHz
E7L: EEEIRH R (EOSC). W& NEHON, ik ] 5 2 096KHS
Vit WREENEH 1, £ DS3231 HIETHE vt ] ] 8'192kHz

WML, MR BB, ZMEE EHEo0). 4
DS3231 i Ve I, PR35 4 5 EOSC M BRETL K,
WRARFFHEITIRE .

Fofl: BBHEMIAREE (BBSQW). HikE hiEHE
17F H.DS3231 M1 Vigar 51 VBEFRES, TERCH INER Ve BITH
T, ZAHERET MM . 2 BBSQW & NE oY,
Vo BRILT R IFEHETRE, NINT/SQW 5 IAZE
FEYT. Wk EHE, ZMEE ZE0).

FEofL: HIIBE (CONV)o ZOLEN 1A, IR
1% AR B R 3 09, T TeXO B DL #
RGP BARES . X HEEAEESHBE. RS
BSY, fEBSY = 1 B2 1% e #4763 il 45
HIZF LR HH TCXO BAEZ AT, Mt RS BSY-
F P S AR B S 4 A M P 5 64 F0 B3 S 14

AP BN EREAERY 2ms WS BSY i -
CONV L NE AT I BB 4k e R 58 1, B/
CONV HIBSY 7488 0o 76 WA JE S 40 i R AS I B2
ZAH FH CONV fii.

FAMEIML: MFIRE (RS2FIRST). Jr AR, X
PR T4 10 7 i s I A . AR R AR & T AT RLd
I RS (7R M 7 AR o IR BT, XA E N
#HE (8.192kHz)o

Fofir: FPEHES INTCN)o M HI INT/SQW E 5.
INTCN %€ N 0T, INT/SQW 5| it 5 . INTCN %
FEREE, FVTI AR ST — WA A E A ARG,
Lk INT/SQW 155 (AL RE [ B 1 §F) . VCFCHT AR
N W) S A5 B R B AL, 15 INTCN LIRS L XK. 4
W RS, INTCN i3 E A 1.

FANM: W2 PEER (A21E). %M E NBH 18T,
RVPIRE T AT R B2 bR R AL (A2F) fill & INT/SQW
5% CHINTCN = 11). 4 A21E % N 0 3K INTCN
WEROBT, A2RNABEITWIES . ¥k EHET, A2IE
fIEE (#ZH0).

FONL: WH 1 PEERE (A1IE). ZME N EH 1 0,
RVPIRE AT E PR 1 /8BS (A1F) il &k INT/SQW
G5 (CYINTCN = 10). M AIE AL E N0 B # INTCN
WENOKT, AIFNAEZNINT/SQW 5. FIK LH,
ANENEE 21 0).
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E1E. 12CEH RTC/TCXO/aR 1%

KA B a5 (OFh)
BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
OSF 0 0 0 EN32kHz BSY A2F A1F
KEFZRE (OFh)  FAGL: MM 2475 (A2F)o [l 2 bn i 07 8 8 1 i 2%

BT IRHHEELIRE (OSF). M NEHE 1 KRR
WBTEE L TAE, diEGLEIETE, TRTFHE
AW ARSE. TIe MR #E 1LETAE, ZAHEN
Wi 1. DUT RS RE & A OSF B 17 :

1) W1k EHL.

2) Voo 5 Vpar EIH RN 2 DU RHR Vi TAE

3) FEH A B, EOSC kM.

4) fn RN (RO . RS

AR NIZEE 1, AR AREEE.

¥ 3L ERE32kHZ ¥ (EN32kHz). %13/ 32kHz
SIIEIRES . L% ENZE I, HEE32kHZ I, I
Hi32.768kHz F 165 . ¥ BB oNT, 32kHZ 514
AEBLA. PRt LA, %06 A% HE 1. DS3231 N#k
RS (SRR TAE), 32kHz 51 %t 32.768kHz 77
FlES-

Fofi: IL(BSY). ENRALHIFIEEIITTCXO WEE.
SRR I s M S BSY BN P 1. LAt
F 1507 IR ZSEHZ AL & .

FNES ) 5 )b 2 T RS DU EC . AR AQIE VA48 1, FFH.
INTCN % € N2 1, MIE il % INT/SQW S . &
A ONT A2FAIEE . ZNLEES AZH0. KEEA
W RER O R

FofL: M 1ARE (A1F)o M RN NEHE | B FR
At () 55 [ | BFAF AR DU EC . IR ATIE L WiB 4 1, JFH
INTCN {355 W24 1, NIFE Al E INT/SQW S . 5
AZH OB AIFFEE . ZAGEEAZE. KEEA
R B E AU R R

Rk EN

A RS AN T AF S AR A — A 8 ARG, T A 515
TEee e 2N 2 MG . RS S S dhiR S  IAE S, —
ANLSB FRn — AN A SRS % 5 . 7ERL RO
T, RMERR AR G0 R AR S T AR TR IE R R R e
B, AR S AT O g R TR A, B
TER P N T (1% CONV L) A . b 215 3]
FFAF N 32k H S MR BUR , VB IR B F A
HWHEBUS RS TR E .

TEARR R E T, B4 LSB X M AR (ppm) &
[ Y o AT 3 O ZR Y 2 S AR X AN T AF A P B (B R AR
#%. fE+25°C F, —A LSBT IEHE2Y0.1ppm HYHI%
EIE.

E 3 474
R E L HME (10h)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
Data Data Data Data Data Data Data Data
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EIEE . 12C & B RTC/TCXO/aa 1%

mEEF 7 (B8F71) (11h)

BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
Data Data Data Data Data Data Data Data
N == o =1 —H-
mEFFaE (IRF1) (12h)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
Data Data 0 0 0 0 0 0

imEEf7Rs (11h—12h)
LR S 10 BRIDE R, B +025°C 5P, ilal
Ml 11 120 R E AL N Mg . 8L
BFMAE 110, 82 ML FHubE 120 OB RET . LAk
DG, ZAFERI0 B R (1 M 0°C, $ 4158 13 BhikL Je
W, IR TR R T 1% A R A

12C BITHIES %

DS3231 37 WA 12C ML B IR AL f il 1)l & 3%
BRI & E SO R, FUCBOE 1 15  E SO IR
o BHIEAS R AR ER &, BB S Sk s
PR F . Bl & RES, & niT™
AR ATE AP (ScL). BRI, DA K= START F
STOP £/ . DS3231 FE12C B2k LAE MM & TAE. w4
JE IR I % 170 26 SDA Al SCL 5 B 2 2. i rh
FE M T HRERE (100kHz H e B B30 28 ) b 3 5 =X
(400kHz B Fi BT B %) . DS3231 SCRFEX AR TAERS .
E XTI RN (B 2):

HURBAE 223 IR A e sh s (5
o TERIREHIIFEA, PR E TR, BOE L

IR RERRE o QNSRS i 4 A v B T B s 4 BT R A

AL, SN RESIES
FNVHE, BT U R E 1

& DALLAS M AXI VI

BTN B e R m BT
BEEIEES . B ECh S PR, BUEZOR S H S
AR, 7€ XN START &4
EIEEIRES: BN E PR, BRZIR SRR
RS, XN STOP 544

BIRER: FESTART &M, HERMES AEH
B BOR AR R, MR BRI S F A %%
Bl o 2k b BOHE IR I B E S A R T S ) AT
BN Rk e A5 26 — 1 B8

8 FH START 514 /A sh ik Bt 155, - STOP &4
2L {E%i. 7E START 5 STOP 51 2 8] £& i (1) £ s =
WEABRE], L EikERE. FEAHRUTI R
AN, BRI OE A S o (AT o

NE&: SOk L IE IR R AN TR R H
MNEAGS . EBRABIAE RSN Sk, AT
N BEA

N7V B WA STURE I 2 s e ik e B (B iz G SDA 2%, (R
E LY BB A ik ) v EOT- 3R], SDA SRR FRRR E AR
B, 249K, BN SRR R A0 B AE . R
XN A R B W B G F T T AR AL, BT
MR B RBIEN R XM, IR & U 5
2 FLT DUBE 2 A RE % 72 A STOP &1
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E1E. 12CEH RTC/TCXO/aR 1%

SDA v
N\

'I‘ RAW

SCL‘ |
‘ 1 2 37 8 9

|

|

|

| SLAVE ADDRESS ACKNOWLEDGEMENT

‘ DIRECTION| SIGNAL FROM RECEIVER
| BT I

| ACKNOWLEDGEMENT

| SIGNAL FROM RECEIVER

000y

-4 ACK - - =
START STOP
CONDITION < CONDITION
REPEATED IF MORE BYTES OR REPEATED
ARE TRANSFERED START
CONDITION
Bl 2. Pc B EmmnEr
Bl 3 FEL 4 4056 BH T 20el 76 12C S22k b 58 B RO 1% i o
RRAE R/W (O HIRAS, AT 58 MWK 500 140 - SLAE 2 <WORD

HIERTREAEREREMNEEERE. Fk&k
EHETF T REMNEA . BTIRELETHEETT.
IR A U B A R R N A . B i A R
fiI (MSB) T 4a1% i o
HIERMNEEREREAEFTREHEWE. TRER
BE TN ONEEHIE) . SRE AR AL, T
ﬂéﬁa&h%ﬁa‘zh%?ﬁ%%?%ﬂ%* o BrfE—1

Tioh, ERFAWEIEAFIE R lElr“Ku LIS@J
w)‘ AT, R EHERN B

FRFTAENAERN BT
fE%iH STOP 518 5 EE START &4 . BT E
2 START F& ARt 2 T — A~ AT &R I 4h, Hitt
RERMRL . Bl N B &L (MSB) F A& -

DS3231 W TAETF L PR

16

MiggEKER (DS3231 51&): @i SDA FISCL
BB AT H AR A . BN EBAFETT)E, RIEFE L
START Hl STOP F-E A B AT %4 1 - 1 A4 3R

ADDRESS>E  ADDRESS (n)> <DATA (n)>  <DATA (n+1)> <DATA (n + X)>
[STi101000] 0 AT XXXXXXXX]A | XK | ALK RXXK [A LOOCOXKX A | P|

))
S = START
DATA TRANSFERRED
b e AOWLEDGE (X + 1 BYTES + ACKNOWLEDGE)

R/W = READ/WRITE OR DIRECTION BIT ADDRESS = DOH

B 3. Mt (G )

THF 8RBk AT START STOP 2514

<SLAVE 2
ADDRESS>I <DATA (n)>  <DATA (n + 1)> <DATA (n + 2)> <DATA (n + X)>

[ST1701000] 1 JATXXXXXXXX[A | XK | AL XXXKXXKK [A L XXXKXXKK A | P|

Iq¢
))
S=START DATA TRANSFERRED
A = ACKNOWLEDGE (X+1BYTES + 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

4. Mg Rk B ()

FEWCE B it F Ty i 2 5, H R AR SE B M A R
e TR & ESTART & /E, Mk &bk =5 2k
A —ADFEA . MR E T 845 710 DS3231
Hitik, Bl 1101000, #EHZET ML (R/IW). EN A0,
KAREGHME. EWBHIFFLDANEFIEFTE,
DS3231 [l SDA K H W E(E 5. EDS3231 WA M4

& DALLAS M AXI/VI



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

WWW.IC-Ch.com.cn

Pl

EIEE . 12C & B RTC/TCXO/aa 1%

itk + HizE, FiR&ERE - FHIEE DS3231.
XTI E DS3231 B A fF#n¥8 4, DS3231 X iZ & Hf
. RS T DR % o B E 2T I EE,
DS3231 WA R MR T . FMBIET IR EE,
T aEr B . FI% 7 STOP & 14 DL 1L %K
B A

Mg & EIEERX (DS3231 FEEN): UL I 575
177 5 MBI (B2, EXFERXT,
J5 248 7w B9 A% i 7 e SR AH R A . DS3231 [ SDA K%k
RATHE, FEh scLE A BT 4. START #1STOP
FAFE N R ATAE S TF AR FIEE A . ARSI N % 45 Hh
A EAL)E, TR . B & A
START &4)5, MI&MitFH Rl e F3. M
W hE S 64 7 6 D323 1 #udk, BI 1101000, T
KT ML (RIW)o ZNI N1, FoREERME. I

PRI BRI S, DS3231 [ SDA KWV EES .

SRIE DS3231 IR LKL BE, F N A Fats et ris mn
AT AR TF 4G . IR AE R S s 2 A R A AT
BEF, PrEEBUN E bR RS TR R A AR R AR A E .
DS3231 W2 B R W 25 5 L& R LA -

BIE. PCRT/EHIZF
DS3231 £ RS A B0 E XAk . T DU RIS B ik 4
B2 WA SR /NGy, DU AR B o ) B o 3B i T
FEEIER, DRI dh .
FrEs R 515 S & 2 A HZMRIT, & N fEdmit T~
EEGS%. A N.C. (LIERE) 51 .
H BT (R 2 AR I +240°C, SO F3EAT LU AT [ AT 4R
U ] AR S (= +230°C) FORFSEIT ] AS B B8 8 10 B4,
I BT +200°C 19 GAIS (B AR BB 3 40 #8F (bR FRAE 30
o BIIER B Z 21K,
TR R )R B e . AU G bR R
AR EEAAE U, RABE Ik W R T IR .
BB (MSD) 194325152 % IPC/JEDEC J-STD-020
FRifE o
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E1E. 12CEH RTC/TCXO/aR 1%

10 =

TOP VIEW

s [1] [16] scL
vee [2] [15] sDA
INT/SQW E :I VBat
RST I: HE SDEIﬁ:IO-NID-UéOH :I GND
wlz] 52 R
ne. 6] [11] NC.
ne. [7] [10] NC.
n.C. [8] o] NC.
Sle)

18

BH1EE
TRANSISTOR COUNT: 33,000
SUBSTRATE CONNECTED TO GROUND
PROCESS: CMOS

BAER

Theta-JA: +73°C/W
Theta-JC: +23°C/W
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