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ABSOLUTE MAXIMUM RATINGS

(All voltages relative to ground.) Junction Temperature Maximum............cccceveeeiiinneeennnn..
Voltage Range on Voo OF VBAT «vvvevveviiiciiiiceie, -0.3V to +6.0V Storage Temperature Range.............cccccooeeie

Voltage on Any Non-Power Pin ....-0.3V to (Vg + 0.3V) Lead Temperature (soldering, 10s) ....

Operating Temperature Range ...........ccccccoeene. -40°C to +85°C Soldering Temperature (reflow) ........cccoviiiiiiiiiis

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

uSOP
Junction-to-Ambient Thermal Resistance (8y4) .....206.3°C/W
Junction-to-Case Thermal Resistance (84c) ............... 42°C/W

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.maximintegrated.com/thermal-tutorial.

RECOMMENDED OPERATING CONDITIONS

(Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DS1308-18 1.71 1.8 5.5
Operating Voltage Range Vce DS1308-3 2.7 3.0 5.5 \
DS1308-33 3.0 33 55
Battery Voltage VBAT 1.3 5.5 \
: 0.7 x Vee +
Logic 1 Input ViH Voo 0.3 \
. 0.3 x
Logic O Input \ -0.3 \
g Y IL Voo

DC ELECTRICAL CHARACTERISTICS

(Vee = Veemin to Veemax: VBaT = VBATMIN 0 VeaTmax, Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Power-Supply Active Current ] _

(Note 3) lcca 3 or -33: fgg| = 400kHz 325 pA

Power-Supply Standby Current I -33: Vg = 3.63V 125 uA

(Note 4) €SS Ve = Voomax 200

Battery Leakage Current IBaTLKG | Voo = Vpr -100 25 +100 nA

Input Leakage (SCL) I ViN =0V to Voo -0.1 +0.1 PA

/O Leakage (SDA, SQW/CLKIN) o 12C bus inactive, ECLK = 1 -0.1 +0.1 A

Output Logic 0 (SDA, SQW/ | Vee 2 Veomin 3.0 mA

CLKIN), VoL = 0.4V oL VBaT = 1.3V > Ve + 0.2V 250 A

Power-Fail Trip Point Vpr -33 2.70 2.82 3.00 \
V >V V

Switchover Voltage Vsw BATZ “PF PE v
VBAT < VpPF VBAT > Vce
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DC ELECTRICAL CHARACTERISTICS

(Vee =0V, VaT = VBATMIN 0 VaTMAX, Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Battery Current, SQW Off VBaT = 3V 250

(Note 5) lBAT1 [ nA
BAT = VBATMAX 600

Battery Current, SQW On VBaT = 3V 550

(Note 6) IBAT2 Vonr = nA
BAT = VBATMAX 1100

Data-Retention Current (Note 7) IBATDAT | VBAT = 3V 25 100 nA

AC ELECTRICAL CHARACTERISTICS

(Vee = Veemin to Veomax: Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCL Clock Frequency fscL (Note 8) 0.03 400 kHz
Bus Free Time Between a STOP t 13 s
and START Condition BUF ' H
Hold Time (Repeated) START
Condition tHD:sTA | (Note 9) 0.6 Ks
Low Period of SCL Clock tLow 1.3 us
High Period of SCL Clock tHIGH 0.6 us
Data Hold Time tip:pAT | (Notes 10, 11) 0 0.9 us
Data Setup Time tsu:paT | (Note 12) 100 ns
Setup Time for a Repeated
START Condition 'sU:sTA 06 bs
Rise Time of Both SDA and SCL 20 +
Signals tR (Note 13) 0.1Cq 300 ns
Fall Time of Both SDA and SCL 20 +
Signals te (Note 13) 0.1Cq 300 ns
Setup Time for STOP Condition tsu:sTO 0.6 ps
Qapacﬁwe Load for each Bus Ca (Note 13) 400 oF
Line
SCL Spike Suppression tsp 60 ns
Oscillator Stop Flag (OSF) Delay tosk (Note 14) 100 ms
Timeout Interval trimeouT | (Note 15) 25 35 ms
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POWER-UP/DOWN CHARACTERISTICS
(Ta = -40°C to +85°C, unless otherwise noted.) (Notes 2, 16)

PARAMETER SYMBOL MIN TYP MAX UNITS
Recovery at Power-Up tREC 1 2 ms
Ve Slew Rate (Vpg to OV) tvccF 1/50 Vius
Ve Slew Rate (OV to Vpg) tyccR 11 V/us
CAPACITANCE
(Ta = +25°C, unless otherwise noted.) (Note 16)
PARAMETER SYMBOL MIN TYP MAX UNITS
Input Capacitance C 10 pF
I/O Capacitance Co 10 pF

Warning
Note 2:

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

Note 9:
Note 10:

Note 11:
Note 12:

Note 13:
Note 14:

Note 15:

Note 16:

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

Limits are 100% production tested at Tp = +25°C and Ta = +85°C. Limits over the operating temperature range and
relevant supply voltage are guaranteed by design and characterization. Typical values are not guaranteed.

SCL clocking at max frequency. Vgg| = OV to Vee.

Specified with 12C bus inactive. Timekeeping and square-wave functions operational.

CH = ECLK = SQWE = 0.

CH = ECLK = 0, SQWE = RS1 = RS0 = 1, gyt = OmA.

CH = 1. ECLK = SQWE = 0.

The minimum SCL clock frequency is limited by the bus timeout feature, which resets the serial bus interface if SCL is
held low for trimMEOUT-

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 (referenced to the V|ypn of the SCL
signal) to bridge the undefined region of the falling edge of SCL.

The maximum typ-paT has only to be met if the device does not stretch the low period (t o) of the SCL signal.

A fast-mode device can be used in a standard-mode system, but the requirement tgy.paT > to 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 tgpmax + tsy:paT = 1000 + 250 = 1250ns
before the SCL line is released.

Cp is the total capacitance of one bus line, including all connected devices, in pF.

The parameter togE is the period of time the oscillator must be stopped for the OSF flag to be set over the voltage range
of 2.4V < Vge < VeoMAX-

The DS1308 can detect any single SCL clock held low longer than trveouTmin. The device’s 12C interface is in reset
state and can receive a new START condition when SCL is held low for at least tTjyeouTmax. Once the part detects this
condition the SDA output is released. The oscillator must be running for this function to work.

Guaranteed by design and not 100% production tested.
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BT (E451%
(Voo = +3.3V, Tp = +25°C, unless otherwise specified.)
SUPPLY CURRENT BATTERY CURRENT (SQW OFF) BATTERY CURRENT (SQW ON)
vs. SUPPLY VOLTAGE vs. BATTERY VOLTAGE vs. BATTERY VOLTAGE
150 ‘ ‘ = 400 o o
SQWE =1, loyr = OmA £ SQWE =0, Iyt = 0mA E g00 | RST=RS0=SQWE=1, E
140 s g louT = 0mA / g
g 350 2
= 130 +85°C 4 = +85°C z 10 z
< (= (=
= \, % = 300 = ///
= 120 = - Z 600 +85°C L
£ /6/ S L —T = / 7
S 10 3 250 _——— 3 \3/
= //\ = z S0 7R
£ 100 A 5] & A — 1 & 4 %
S = 200 —— L N =
: % : = :
) +25°C . /‘\
7 N -40°C
-40°C 150 300 -40°C
80
70 100 200
30 35 40 45 50 55 15 25 35 45 55 15 25 35 45 55
SUPPLY VOLTAGE (V) BATTERY VOLTAGE (V) BATTERY VOLTAGE (V)
SQW/CLKIN OUTPUT-VOLTAGE LOW POWER-SUPPLY CURRENT
vs. OUTPUT CURRENT vs. SCL FREQUENCY
04 ‘ = 200 ‘ 2
T = +25°C, | 2 Ta=+25°C, :
OUT =ECLK = SQWE =0 2 . louT = 0mA z
<<
= 03 =
.(JDT % 150
= Vg =13V / 3 //{
o | >
S g — 5.0V
= >
= @
3 Voo =3.0V < 100
01 f—veo-500 —~ R § //T
T | 30V
0 50
0 1 2 3 4 0 100 200 300 400
OUTPUT CURRENT (mA) SCL FREQUENCY (kHz)
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5B &
TOP VIEW
X1 * Vee
X2 051508 SQW/CLKIN
Veat [T6] sct
GND SDA
HSOP
5| Bt BR
SIB AR IhgE
1 X1 32.768kHz @ REE, NHHRF B EREITXHBAEFBERFHBERC)NETR,
i XTREREERBIRTEEENESER, BSRNAFEICSE: Crystal Considerations with Maxim
2 X2 Real-Time Clocks (RTCs)s
HihEEAA, BTFEENSETHRE, AEEI(E, ShBEMMRFER/NNIRRKEZE, &HH8
3 VAT | BRIVRaATS M B 8B —RE SRR ER T, MBEFEASHBIE, VparSFE, 2iHULAE,
REHMHBNTIERmMEE,
4 GND Hb,
2CHEOMETEEBAN/EL, Z3IWbE AT REALY, BB LREE, FRBEERETIALLY, 5Vc
5 SDA .
BET %,
6 SCL I2COomsTistmA, BTESHEO0NEEEH, LRBETIALLY, SVecBEELX,
TR /B S N o ZI/O3I B AT A FR AR 2 —(1Hz, 4kHz. 8kHz. 32kHz), =& #ES2IMNE
. SQW/CLKIN A, WIKEHRTCIT#E, WHER T(ECLK = 0), Z3IMAFRHE, EXRMEERBE, Vo
HVparH BEFBBCLK = 1), TiRMFE@ME, EREBETALLY, SVecBEL X, WRNEBIZD
B8, TRSIHRTER,
8 Voo FaE, FREEERN0IFBEX BEER,
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1208918 X, DS1308 & BRI B 5, M 8 F8
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DS13087 S 1T 8 E1E A MBS Tk, BB # B, #
fISTARTA I IR 88 IR AUAD, BE/E R iEEIB, TR
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MFEE2TERR, TH/EEE, MBVcc FEREVREILT
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Bt R EF
HthEREEERGN, S[EASIAARTCH A IR B K
REEMEREE, BEFVccBIIVerE, sSHIEH Bith{R
EBERET, VecBBE T FEEVRaTA T B, BRI elig 4t s ith & 4
HiE, ZBEAAGFAEETTRPRESE M, FAEERRE
ARGz ASEREBMES, T, ARt EMEH L
B, FRiEFER B BB MFHM,
IR 7 FE
DS1308f# A 5MER6pF 32.768kHz& 1A, RSB/ EBAEE
RSB BN BRI T TIE, XTHBRASEHNER,
BB ERL, WAEEFAARSSBENGLRER, F£H
M HEERNRBARE, BEEEEENT1H,
HEVce > Vpr, NOBUES IR H 2 695ps TSR K 28 6

F1. BiRES

READ/WRITE | POWERED
SUPPLY CONDITION AC(,:VEVSS 0 BY
Voo < Vpr Voe < VATt No VBAT
Ve < Vpr, Vo > VBaT No Vee
Ve > Vpr, Vo < VBaT Yes Vee
Ve > Vpr, Ve > VBaT Yes Vee

&2, BIFHEER

Hi s
HaBEERATREBEURESERBERMRSRMAER
HEZNERE, BIESENRRMERBS =ERIR
Z, BEIIRYS BEEAINBIE S KiE BB EPEFTA0IR,
FrrARRR. KEREEFREFNABPCBHEE, *
MiE BIES E L HEICHS8: Crystal Considerations with
Maxim Real-Time Clocks (RTCs),

LOCAL GROUND PLANE (LAYER 2)

:

i CRYSTAL

b))

(¢

NOTE: AVOID ROUTING SIGNALS IN THE CROSSHATCHED AREA (UPPER LEFT-HAND
QUADRANT) OF THE PACKAGE UNLESS THERE IS A GROUND PLANE BETWEEN THE
SIGNAL LINE AND THE PACKAGE.

3. @k £ EPCBH/H

PARAMETER SYMBOL MIN TYP MAX | UNITS
Nominal Frequency fo 32.768 kHz
Series Resistance ESR 100 kQ
Load Capacitance CL 6 pF

i B BLERBEBANGIHNE SRFAESHERE, BL£TEFEW, BSENHZILLS.

Crystal Considerations with Maxim Real-Time Clocks (RTCs),
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RTCFIRAMIthif A% 5
Z23F 7~ ARTCHIRAME 77 38 89 #tb It 8k 5F, RTCH 728
F04% ) & 77 88 L T # HL00h-07h, RAMZr 7788 i T #h 4t
08h-3Fh, £ FH#EEFN, WRFFR/IEEIEMEIFh
B (RAM= B R E), WK EF {2 E0Oh (B §h 17 = 8] ¥ FF
1), K HI2C STARTS R, W& FFEIEE L it
OOhEY, HETHEFBHKERIE _ASFE, T4
FHESNNBENBANE FHERERBTRER, R,
N RFEFSIET, B, TR EHFRERERED
B EH N EHERTFH

ipgzbi =
BEFRENMNSERFPTRERNENERER, BEE
MNMIBHEERSY, REXOGBANE. BHEE, B
BB BEFRANAERABCDER, FHBRONETRN
B4R EFE(CH)RL, ZIL B 18, XMIR%E,; 508, fF4E
Ry R, MBEFEEITNIEE, WITHEE, #5537
SNV B A BT, BVaar B A (IBaToAT EEE RN,

%3. RTCFIRAMh it Bk 5

ENSHFRETFREY, SEHNNNHERRFEX,
EBuginfrRER, mRIREKEH, 28REE—, Kit
K, FERENNBEFBPIEMLTTHERE,

B/ENEMBNEEFEN, EFRHMBAI)EFRUGR
BEHEBEFTHRES IR, ERNEFEHFHFREN, £
ERISTARTR G THHFFREHESDZTN, BSHAFE
HFHRENITHFE, FUNE, SEARSHESN, BitH
B, DS1IB08F A NEESH, AiuEEH, —
BEtNEEN, ABREBEEE, ATNEIPASER
RONEFBHRFFE, ®HFRETH, THz KA (E
B T)ED BB H/S500msBkE A S BF,

DS1308 L& 12524/ VR, NWHHFHFRNFEATE
XAV F24NERAEFN, SEFEFI12NHER
Ho 12WHERT, EEALAAM/PMAL, = BFIEEPM,
20T, FESR 820/ B (20-23R), MR E K
12240 ERET, BB NEFFEETVBUAT
o

ADDRESS | BIT7 [ BIT6 | BIT5 | BIT4 | BIT3 | BIT2 | BIT1| BITO [ FUNCTION RANGE
00h CH 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59
AM/PM 1-12 +AM/
02h 0 12/24 10 Hour Hour Hours 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 0 0 0 M;E\)th Month Month 01-12
06h 10 Year Year Year 00-99
07h ouT | ECLK | oOsF | sawe | LOs | BBCLK | Rs1 | RSO Control
08h-3Fh RAM 56 x 8 00h—FFh
0" IR A0,
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E#l & fra=(07h)
P4 F 78RR HISQW/CLKINS I BB THE, Hi5RIR S5 8BIRA,
Bit # BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
Name ouT ECLK OSF SQWE LOS BBCLK RS1 RSO
POR 1 0 1 1 1 1 1 1

E740: BWHEHE(OUT), ZAFEE T AVee > Verlt, =HISQW/CLKINS| 895 H BB, SQWE = 08, 2080UT = 1,
SQW/CLKINZ | Bt B E 8B FE A1, t08R0OUT =0, SQW/CLKINS|M&BiEBEH0, SMEL,

HF64r: [FRERSTIMIN(ECLK), Z A3 4ISQW/CLKINE| B B0 5 m (0 3£4), ECLK = 18, SQW/CLKINEIEIA® A, BA
BHEh SRR B RS1FIRSOBIIRAE X ; ECLK = 08F, SQW/CLKINSIBI A% L, AEMEBHRSIFIRSOMIRZSE X,

$50: IRHEFIEUFRIZ(OSF), ZMAZBEIN, RREZREFLIEE—CENHEIEFEREL, BT REH
BUEHN BN M, R ABME, RTEBRENIIRGFBELMNEEZTRART ASTOPRALN, ZAZEAHZBET, U
T AT REE OSFERIHI &L 4.

BHARME,

VecAVeaT E B BERELIZER S

CHAIE1, ZERIE% %,

IR LTFIH(BIWEES . KEE),
ZNRFAZE], EFAESEE0, ZMNRAESEAZE, WRHXEEOSFEERE, HEKRSIE,
FAGL: FHiR{ERE(SQWE), BB AZEIN, ZAuFERZSHE, BVecHVeatTXHF I 1E, FiE M H R EBURTRS0A
RS1,

3L FEEKR(LOS)s RS RIS RCLKINS I BVIRTS . RTCITE188 75 U5 SN ERBY $hEY, LOSHIE1, %1) ECLK = 0
BY; =X2) CLKIN®AES 2Lk TS, 33) CLKINSRZE '5F)?Ji$nu}\$ﬁ$ﬁ§+0 8% LR, BHRESERRE, MAR
ZE, ZUBEREN, EHEESA0, WRHXESALOS =1, HERRIFFL, SCLKINKN T K EZLOSIRIRET,
2B S 095 AN SRR AR ZE R

Fofr: Bit&MATE(BBCLK), RENZBHEIN, ZAEAESQW/CLKIN /O, BENRHHVeTafitB, REANBEON, %
fr22 1IESQW/CLKIN 1/O, RS2 HeBVearit B,

F1AIFNEONL: EHEEFE(RS1FIRS0), B #EA K ET(SQWE = 1), ZAZH SQW/CLKING E I, RAFMFIARSALIEE
BT RIE

4. SQW/CLKING| il Th & ShEZ
ouT ECLK SQWE RS1 RS0 SQW/CLKIN
X 0 1 0 0 1Hz output
X 0 1 0 1 4.096kHz output
X 0 1 1 0 8.192kHz output
X 0 1 1 1 32.768kHz output
0 0 0 X X 0
1 0 0 X X 1
X 1 X 0 0 1Hz input
X 1 X 0 1 50Hz input
X 1 X 1 0 B60Hz input
X 1 X 1 1 32.768kHz input

X=FEX,
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EANSSEITEhET, SQW/CLKINEI A I E1HZ, 4
¥ 28 % B M1 Hz{E S (Ext—-1Hz, W1 A2 42 &) B T & IEM
32.768kHz#k 3% 28 73 81 15 2| B91Hz{E S(0Osc-1Hz), B F
Osc—-THzAB X FExt-1HzE R ®%, TBEIHFAXNB D
Osc-1Hz,

wmy EEHE A B, EISQW/CLKINSI I = N & E MK
kEBTRELBENKR SR, HZEEkET AR EHO0sc-
1HzE S,

M2 LW, TPUAABEEEER MNMHZES, —BXER
W, FTERKEANBSER, MRZHBTEN
THZE S WP E B SN IR S R = £ M 1HZE S, 1HZES
BB TR TF, FENSHNBEEERRERE

MBS, Ext-THzFIOsc-THzRF LT BIEIRS, 5ES
LEERNFELER, THBIEOsc-1HZES, WRIINLES
Ek, FEBSEFHAN, ESEFHRVEETHRETFIR
A(E4),

AEExt-THzZEE FRTEE A, BIOsc-1Hz#0.8%, 2§
HEFERZES, Ext-THZERRSEBEANE, BNMES
BIMERTEEMRRE, YERNTHEEKRA7.8ms/E,
F X0sc-1HzE S #H TR B(EL), BENHF AR BN
32kHz I35 88 A ok HE TR

W RExt-1Hz50sc-1Hzz & K F 2490.8%, Osc-1Hziz
AR TIERIEL), FHEFEREINIS M ANNM(ECLK)
BUNMNBELT, MLAESER(LONKRE,

0SC-1Hz
FROM OSCILLATOR

-+
SKEW

EXT-1Hz
FROM EXTERNAL REFERENCE

BREAK IN EXTERNAL REFERENCE SIGNAL

B4. M5 E 0T 89 Z K B 515

FROM EXTERNAL REFERENCE

0SC-1Hz
FROM OSCILLATOR
JE— (¢
D)
> > >
CURRENT LOCK DRIFT AFTER N CYCLES SHIFTED BACK TO CURRENT LOCK
EXT-1Hz

B5. AEB1HzIZ S 16 X4 F o885 0 6 19 s 6
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2C&EO

2C M it
DS1308# MHts it 5 AD0Oh, RIEEBHHE—TFHE
BB IR BB FIRWAL(E6), 12CE 2 ) 88 K 3% K 28 f btk
IG5 B4 25 b b AR — B

MSB LSB
‘1|1|0|1|0|0|0|R/W
DEVICE READ/
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