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ABSOLUTE MAXIMUM RATINGS

VCC IO GND ... -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
All Other PiNnsto GND ..o -0.3Vto (Vcc + 0.3V) 6-Pin TDFN (derate 24.4mW/°C above +70°C)....... 1951.0mwW
Input Current Operating Temperature Range ...........cc.cccooeeeneene. TMIN to Tmax
AlTPINS o 20mA MAXB900 ETT-T ..o, TMIN = -40°C, Tmax = +85°C
Output Current Junction Temperature ..........cccooooiiiiiiiiii, +150°C
Al OULPULS e 20mA Storage Temperature Range .........cccccoceeeieae -65°C to +150°C
Rate of RiSE, VOC vvvivviieiiiiiiiicc e 100V/us ESD Protection (all pins, Human Body model) .................. 2000V
Lead Temperature (soldering, 10S) ..........ocoovvviiiiinn, +300°C

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.

DC ELECTRICAL CHARACTERISTICS

(Vce = +2.0V to +5.5V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Voltage Range Vce 2 55 \
Active Supply Current (Note 2) lcc VG = +2.0V 30 PA

Vce = +5.0V 110
Timekeeping Supply Current ™ Vce = +2.0V 0.225 0.630 A
(Note 3) vce = +5.0V 1.2 1.7
2-WIRE DIGITAL INPUTS SCL, SDA
Input High Voltage VIH 0.7 x Vcc \

0.3 x

Input Low Voltage ViL Voo V
Input Hysteresis (Note 5) VHYS O\'/OC50X \
Input Leakage Current (Note 4) 0<VIN< Ve -10 10 nA
Input Capacitance (Note 5) 10 pF
2-WIRE DIGITAL OUTPUT SDA
Output Low Voltage ‘ VoL ‘ ISINK = 4mA 04 v

AC ELECTRICAL CHARACTERISTICS

(Vce = +2.0V to +5.5V, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Voc = +3.3V, Ta = +25°C.) (Notes 1, 6)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OSCILLATOR
X1 to Ground Capacitance 25 pF
X2 to Ground Capacitance 25 pF
FAST I°C-BUS-COMPATIBLE TIMING
SCL Clock Frequency fscL 0 400 kHz
Bus Free Time Bgtyveen STOP {BUF 13 us
and START Condition (Note 4)
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +2.0V to +5.5V, Ta = TMIN to Timax, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +25°C.) (Notes 1, 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Hold Time After (Repeated)
START Condition (After this o, 0.6 s
Period, the First Clock Is HD:STA ' K
Generated)
Repeated START Condition tel). 06 S
Setup Time SU:STA : i
STOP Condition Setup Time tsu:STO 0.6 us
Data Hold Time (Note 7) tHD:DAT 0 0.9 us
Data Setup Time tSUDAT 100 ns
SCL Low Period tLow 1.3 us
SCL High Period tHIGH 0.6 us
Minimum SCL/SDA Rise Time i 20 + ns
(Note 8) ' 0.1Cs
Maximum SCL/SDA Rise Time
(Note 8) tr 300 ns
Minimum SCL/SDA Fall Time ¢ 20 + ns
(Receiving) (Notes 8, 9) f 0.1Cp
Maximum SCL/SDA Fall Time
(Receiving) (Notes 8, 9) i 300 ns
Minimum SDA Fall Time i 20 + ns
(Transmitting) (Notes 8, 9) f 0.1Cp
Maximum SDA Fall Time
(Transmitting) (Notes 8, 9) i 250 ns
Pulse Width of Spike Suppressed tsp 50 ns
Capacitive Load for Each
Bus Line Cs 400 pF

Note 1: All parameters are 100% tested at Ta = +25°C. Limits over temperature are guaranteed by design and not production tested.

Note 2: Icc is specified with SCL = 400kHz and SDA = 400kHz.

Note 3: I7k is specified with SCL = Logic High (4.7kQ pullup resistor) and SDA = Logic High (4.7kQ pullup resistor);
I2C-compatible bus inactive.

Note 4: MAX6900 I/O pins do not obstruct the SDA and SCL lines if Vcc is switched off.

Note 5: Guaranteed by design. Not subject to production testing.

Note 6: All values referred to ViH min and V| max levels.

Note 7: The MAX6900 internally provides a hold time of at least 300ns for the SDA signal (referred to the V|4 min of the SCL signal)
in order to bridge the undefined region of the falling edge of SCL.

Note 8: Cp = total capacitance of one bus line in pF.

Note 9: The maximum tf for the SDA and SCL bus lines is specified at 300ns. The maximum fall time for the SDA output stage tf is
specified at 250ns. This allows series protection resistors to be connected between the SDA/SCL pins and the SDA/SCL
bus lines without exceeding the maximum specified t.
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(Ta = +25°C, unless otherwise noted.)
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K. LRAYPRLRAES
FUNCTION A7 A6 A5 A4 A3 A2 A1 AD VALUE D7 D6 D5 D4 D3 D2 Di DO
CLOCK
sec [1]olo]oo]o0]RD 0059 [ 7 | 10sEC 1SEC
M poR STATE [ 0 [0 [0 [o [o o]0 ]o
MIN [1]olololo]o1]RD 00-59 10 MIN 1 MIN
W “POR STATE o[ofofof[o|o]o
10
HR [1]0|o]|o|o|1|0]|RD 00-23 |12/24
HR| 10
ol v 1HR
W 01-12 | 1/0 o
*POR STATE | 0 |o|o|o|o[o|o]o
01-28/29
DATE [1]0o]o|o|o|1]1]|RD 0130 | 0 | 0 |10 DATE 1 DATE
01-31
W PoR STATE | 0 |0 [ oo |o[o o]
MONTH [1]o0]o]o[1]00][rRD 01-12 0 oM 1 MONTH
W *POR STATE o|o|ofof[o]o]1
pay [1]ofolo]1]0]1]RD 01-07 0 WEEK DAY
W *POR STATE 0 ofofofo]n
vear [1]o]olol1]1]0]rD 00-99 10 YEAR 1 YEAR
M por STATE [0 [1 [1[1]0]o]o0 0
controL [1]oofo|1]1]1]|rD wel ol oo
W PORSTATE |0 [0 |0 | 0
CENTURY [1]o0]o]1]o]o[1][rD 00-99 1000 YEAR 100 YEAR
W PoR STATE [0 o [o |1 [ 1[0 01
RESERVED | 1]ofo]1]o]1]1[rD oo o
W *POR STATE NERE
CLOCK
S el r|1]|1]1]1]|RD
W
8 N A1/
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1. LRI PRLRAEBERH:RE)

FUNCTION
CLOCK

RAM
RAM O

RAM 30

RAM BURST

A7 A6 A5 A4 A3 A2 A1 AO

1(1(0({0|0|0|0|RD

/W

11|11 (1]|1]0(|RD

W

1(1(1|1|1]|1|1|RD

/W

VALUE D7 De D5 D4 D3 D2 D1 DO

RAM DATAO | x | x

RAM DATA30 | x | X

3 [POR STATEIE. LORIRABDOND—7F 1Y MREZERELTNE T,

R2. 6ELIRY7 FLRAESR

HEX REGISTER ADDRESS/DESCRIPTION

WRITE READ
ADDRESS/ ADDRESS/ POR
COMMAND COMMAND DESCRIPTION CONTENTS

BYTE BYTE

(HEX) (HEX)
80 81 Seconds 00
82 83 Minutes 00
84 85 Hours 00
86 87 Date 01
88 89 Month 01
8A 8B Day 01
8C 8D Year 70
8E 8F Control 00
92 93 Century 19
96 97 Reserved 07
BE BF Clock Burst N/A
Co C1 RAM 0 Indeterminate
c2 C3 RAM 1 Indeterminate
C4 C5 RAM 2 Indeterminate
C6 C7 RAM 3 Indeterminate
c8 C9 RAM 4 Indeterminate
CA CB RAM 5 Indeterminate
CC CD RAM 6 Indeterminate
CE CF RAM 7 Indeterminate
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xR2. 16ELSRIPRFLRAREHES)

HEX REGISTER ADDRESS/DESCRIPTION

WRITE READ
ADDRESS/ ADDRESS/ POR
COMMAND COMMAND DESCRIPTION CONTENTS
BYTE BYTE
(HEX) (HEX)
DO D1 RAM 8 Indeterminate
D2 D3 RAM 9 Indeterminate
D4 D5 RAM 10 Indeterminate
D6 D7 RAM 11 Indeterminate
D8 D9 RAM 12 Indeterminate
DA DB RAM 13 Indeterminate
DC DD RAM 14 Indeterminate
DE DF RAM 15 Indeterminate
EO E1 RAM 16 Indeterminate
E2 E3 RAM 17 Indeterminate
E4 E5 RAM 18 Indeterminate
E6 E7 RAM 19 Indeterminate
E8 E9 RAM 20 Indeterminate
EA EB RAM 21 Indeterminate
EC ED RAM 22 Indeterminate
EE EF RAM 23 Indeterminate
FO F1 RAM 24 Indeterminate
F2 F3 RAM 25 Indeterminate
F4 F5 RAM 26 Indeterminate
F6 F7 RAM 27 Indeterminate
F8 F9 RAM 28 Indeterminate
FA FB RAM 29 Indeterminate
FC FD RAM 30 Indeterminate
FE FF RAM Burst N/A

HOETOL R IMTmAEINDEICH DD IH
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14:00:00\DOBITIVNIALF—EVILIRHID
D)) — REIERICRE T DERET DE. BRI
T—51314:59:59&7 . B> 7IVE A LA
F=EBYUET, DTV —REETCINELS
=HICIF. FIRL ORI EZZAHE L T(BIDOR).
CDEZEFROLERDIZOICFELZ T, BUDTA LA
F—EVILIRIMFHAEHENTHD, BL IR 5%E
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EREOMELOTHDIEEHRB LI T, EDBSII.
A LF—EVILIORIDI I —RKRTOER
2EEEVRLTRE 0. BEROMDEERIDRDE
R T BDEYAMLF—EVTTF—5DGmAHE L (EIF
BICTRUTICLTRIUI)ICNZEZEDRELHDH
EShMIET, EmD T ) — Kid. 100kHzD
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1 X2
EXTERNAL
CRYSTAL

X9O. FixssT 703V EIKE

VU RZIVDER
32.768kHzU # v F IR T ) 2E2EE23(X1,
X2)ZNn LT, EEMAXEIO00ICHEHE L TTFS 0,
12.5pFEiEESNICBFERECODY Y XTI ZEDT
TSho TURZIVDIND A—F—EBRERATIBE LT
WEITDTSRLTTRS,

ROITIE 12.5pF 2B LT DREMERE32.768kHz
DA VFOIZTINDA—HERRBESH )X MENT
WET, BIS. INODA—DIHFHRBET7 T I r—3>
HERLI/NNYT—IAF T avaRHBMLTNET,

BEVMERARENE
MAXG900D % A LF+—E >V TJREIINER T ) X5 )LD
FRBZERICRELE T, BRBZELZRETD
eHIC. B0 EUTDOERXZFEDOTTF S0,

PARAMETER SYMBOL MIN TYP MAX UNITS
Frequency f 32.768 kHz
Equivalent Series Resistance (ESR) Rs 40 60 kQ
Parallel Load Capacitance CL 1.2 125 137 pF
Q Factor Q 40,000 60,000
xR5. JURZIVA—-7N
wanvracTURER | MAT L TER RANGE CL(pF) TOLERANCE (ppm)
Abracon Corporation ABS25-32.768-12.5-B- -40°C to +85°C 12.5 +20
Caliber Electronics AWS2A-32.768KHz -20°C to +70°C 125 +20
ECS INC International ECS-.327-12.5-17 -10°C to +60°C 12.5 +20
Fox Electronics FSM327 -40°C to +85°C 12.5 +20
M-tron SX2010/5X2020 -20°C to +75°C 12.5 +20
Raltron RSE-32.768-12.5-C-T -10°C to +60°C 12.5 +20
SaRonix 32512A -40°C to +85°C 12.5 +20
N AXIW 13
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TEMPERATURE (°C)
-50 40 -30 20 -10 0 10 20 25 30 40 50 60 70 80 90
0

L~ ™N
50 // \\

100 ,/ \
150 \

-200

Af (ppm)

-250

TYPICAL TEMPERATURE CHARACTERISITICS
(k =-0.035ppm/°C2, T = +25°C)

10. 32.768kHzEFEtR T ) X 7 )L DIRHERE #hHR

Af=fxkx(Tp-T)?

ZDBE -
At = +20CH S DREIREZ L
f=20UREIVDRFERER
k = BUDIREE(32.768kHzDU # v F U 1) X5 )L
Tl3-0.035+0.005ppm/TC?2)
To=—2A—/N\—RE
(32.768kHzD # v F 1) X & )L CIF+25CT+5C)
T=RAE=n2EE(C)

BlzIE. AEREA+25CH5+45C X TOHEIRERE

DEADT—=ZA M7= ELEDLS BN

Af (T—R M —2) = 32,768 x (-0.04 / 1 X 10e6)
X (20 -45)2 = -0.8192Hz

1T7B#. ZNIIRDEDICHERE NI T,

A= (31days) x| 24 | [ 6o ™1
day hr

w| 605 | [08192HZ ) _ 55 g6
min 32768Hz

14

BNDT ) AT I REZ+20ppmET D E (FEBE IS
s53¥). 1HBRODERERT—ADIALF—EVIT
Z—M&std. 17 B#% = 66.96% - 53% = -119.96%
T2 EBVEIT(T<hINLBHFLETEL A
70 NZR8E).

BRICHTIERE

SAEDT T =3B T MAXE900DVcch D
GNDADO. TpFD A 7 U hNEEN /N A /N2 Z iR
L& 9. MAX6OOODERERIITPALL T D=8, BE
ICERREUR /A XZRET DIHDEIIETZ 1 DEM
TDHIENFRETTY,

PCEWHDOL A7V rDEE

PCEMMDEEETDE. 7)) X ZIJUIFTZESDZIFMAXE900
DXTEEX2ENTEZESETT SV ET1), BFR L
REBEFAER T, RBE /A ZXDEY I 7Y THEL
TzHIC. PL—XEZEBLIHMDNESLKLTTFET 0,
A—RU2T&0)ZZ)IDEVIEHREL. 7)) IZILA
RER/ARBE YOV TUENWEDICED ) V%
IS0V RIZEHLTTFS . /A ZXDhy T VI%
BTDEHIC. 2TOESZIZIAZILEXTE .
X2EVHSESIFTTTRE L. REIC. ERMDZDMOD
BOKL—ZIHSDRER /A ZXE Y7y T ER
IBEHIC, BiEITHPCEMELETOUXZILDTIC,
£E51200—ANITSZORTL—2EBNMT D
ZENTEET, 2DOTL—ld. BEOPCEWRD IS
O RTL—rhSEES . MAX6900MGNDE /(2
BT IRENHIFT, COTL—2BH—RUTD
NBEELIELKTBDBEIIHYFEBA, COTZTR
TL—h. 950 REXTEY, X2EV B0
2IZINETDORNL—ZABDEMNBEICFES LB LD
(CHESRL TS,

Fv 715
TRANSISTOR COUNT: 19,307
PROCESS: CMOS
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GROUND PLANE
VIA CONNECTION
Vg PLANE .
VIA CONNECTION
GUARD RING 01
\ ________________________ SM CAP
i \ |: R G v v S
i i T ]1® 3
i CE S
: §§
! oo Tt TTTTTmTmmmmTm T S
i ! 1 N
| : SM WATCH CRYSTAL 3 i GROUND PLANE
! ; 3 ! VIA CONNECTION
a » : J
/" ** LAYER 2 LOCAL GROUND PLANE
. CONNECT ONLY TO PIN 4
SE\OSS'ENPELCATTSN LAYER T TRACE GROUND PLANE VIA

M11. HBR-RLA7D M
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Nyr—=o
(COT—=F—MIBHEEINTND/ NV T—IHKRIE. BESIRBRENTNDEIIRY FE A, BHFD/ VYT — DB,
japan.maxim-ic.com/packagesz= ZSB T\, )

%]
e
ul
—| A |— D2 =z
| b | . /— DAP SIZE 2.6 X 2.0 '—|:—
[ S |__ PIN 11D =
NN A 1 N 15 = I ity el - e
\\ \\ \ < —
\\\\\\ 0asx035~" || B g
/ \\\\ \\ I = <
PIN 1 MR \ L=l N2rixe o
INDEX E E2 ) I _L REF.
AREA DETAILA | = .
|
| =
=l
_________ =5 —
T M- Ny -
TOP VIEW SIDE VIEW BOTTOM VIEW
@
(R IS OPTIONAL) ‘
e HRIRE
= .__?_ f —“||§||‘— TERMINAL“P—/:>iE|i4—I 1
[DRALLAS M AXI/VI
™= PACKAGE OUTLINE, 6, 8, 10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY bl qu;qm;;o. REVF %
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IZCaAINFTN, YPZ1A2OYD
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NYT—I(RE)
(COT—=F—MIBHEEINTND/ NV T—IHKRIE. BESIRBRENTNDEIIRY FE A, BHFD/ VYT — DB,
japan.maxim-ic.com/packagesz= ZSB T\, )

COMMON DIMENSIONS
SYMBOL [ MIN. | MAX.

A 070 | 0.80

D 290 | 3.10

E 290 | 3.10

Al 000 | 005

L 020 | 040

k 0.25 MIN.

A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE N D2 E2 e JEDEC SPEC b [(N/2)-1] x e
T633-1 6 | 1.50:0.10 | 2.30£0.10 | 0.95BSC | M0229/WEEA | 0.40+0.05 | 1.90 REF
T833-1 8 [ 1.50:0.10 | 2.30+0.10 | 0.65BSC | M0229/WEEC | 0.30+0.05 | 1.95REF
T1033-1 10 | 1.50£0.10 | 2.30:0.10 | 0.50 BSC | MO229/WEED-3 | 0.25:0.05 [ 2.00 REF
T1433-1 14 | 1.70£0.10 | 2.30:0.10 | 0.40BSC 0.20£0.03 | 2.40 REF
T1433-2 14 | 1.70£0.10 | 2.30:0.10 | 0.40BSC 0.20:0.03 | 2.40 REF
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NOT EXCEED 0.08 mm.
3. WARPAGE SHALL NOT EXCEED 0.10 mm.
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS

SPECIAL CHARACTERISTIC(S). ~,
5. DRAWING CONFORMS TO JEDEC MO229, EXCEFT DIMENSIONS “D2* AND "E2", DRALLAS UL /AIXI2VI
AND T1433—1 & T1433-2.
6. "N IS THE TOTAL NUMBER OF LEADS. TE PACKAGE OUTLINE, 6, 8, 10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
e e =
21-0137 | F |%

- -u - : T169-0051 REHHMBXHRFRA3-30-16 (KUY 1EI)
LFIN- P00 xR 8t TEL (03)3232-6141 FAX. (03)3232-6149

VFEVLARREICVFOLEBIHEAENCERUADEROERICOWVC—IEEZEWIRET, BBFHFZAEVAEBEEESNTHEE A
VEFILSHERTELSEBRRUMLEZEEY SEMNZERLE T,
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