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BE
PART TEMP. RANGE PIN-PACKAGE
MAX135CPI 0°Cto +70°C 28 Plastic DIP
MAX135CWI 0°Cto +70°C 28 Wide SO
MAX135C/D 0°C to +70°C Dice*
MAX135EPI -40°Cto +85°C 28 Plastic DIP
MAX135EW| -40°Cto +85°C 28 Wide SO
* Contact factory for dice specifications.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage Operating Temperature Ranges:
V+toDGND ......... ... ... .. ... 0.3V <V+ < +6.0V MAX135C_ _ ... ... ...
V-toDGND ............ ... ... .. .. +0.3V < V- < -9.0V MAX135E_ _ ... ............
VHtoV- +15V Storage Temperature Range ... ..
Analog Input Voltage (anyinput) .................. V+to V- Lead Temperature (soldering, 10sec) .. ............
Digital InputVoltage . . ......... (DGND - 0.3V} to (V+ + 0.3V)
Continucus Power Dissipation (Ta = +70°C)
28-Pin Plastic DIP (derate 9.09mW/C above +70°C) . . .. .. 786mwW

28-Pin Wide SO (derate 12.50mW/°C above +70°C) .

........... 0°Cto +70°C
.......... -40°C to +85°C
......... -65°C to +160°C

+300°C

Stresses beyond those listed under "Absclute Maximum Ralings’ may cause permanent damage io the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is nol implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V+ =5V, V- = -5V, DGND = AGND = IN LO = REF- = 0V, REF+ = 545mV, RINT = 402kQ, CINT = 0.0047uF, CREF = 0.1pF,

fcLK = 32,768Hz, 60Hz mode, TA = TMIN to TMmAX, unless otherwise noted. }

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Resolution (Note 1) 20,000 | LSB
Ta=+25C 12
Zero Error INHI =0V LSB
Ta = TMiN 1o TMmaX 5
Nonlinearity (Notes 2, 3) Ta=+25C +2 LSB
Ta=+25°C +3
Rollover Error (Note 4) LSB
TA = TMIN tO TMAX +10
Conversion Time 63 ms
Input Voltage Range INHIto INLO +300 mv
Ta=+25°C +10
Leakage Current INHI, INLO pA
Ta = TMIN to Tmax +250
o VoM = £500mV 3 10
Common-Mode Rejection INHI = INLO LSB
VcMm = £3.5V 70
Common-Mode Range INHI =INLO £3.5 v
Read Zero (50Hz/60Hz Range) +2000| LSB
Noise (Zero-Reading Mode) INHI = INLO Ta=+25C 15 LSB
Zero-Reading Drift (Note 3) 0.1 | LSB/C
Scale Factor Temp. Coefficient {Note 3) 5 ppm/°C
Positive Supply Rejection FS change, V- =-5.0V, +4 5V < V4 € +55V 2 LSB
Negative Supply Rejection FS change, V+ = 5.0V, 4.5V < V- < 55V 2 L.SB
Positive Supply Current |+ 60 125
Negative Supply Current - -35 -65 RA
Digital Ground Supply Current -25 -60
Positive Sleep-Mode Current I+ 4 10
Negative Sleep-Mode Current I- -4 -10 HA
Digital Ground Sleep-Mode
Current 0 +2
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = 5V, V- = -5V, DGND = AGND = IN LO = REF- = 0V, REF+ = 545mV, RINT = 402kQ, CINT = 0.0047uF, CREF = C.1pF,
foLk = 32,768Hz, 60Hz mode, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER [ SYMBOL CONDITIONS MIN TYP  MAX | UNITS
DIGITAL SECTION
DO-D7, loyT = -1TmA 35 4.3
Output High VOH DO-D7, louTt = -100pA 4.0 45 Vv
EOC, lout = -100pA 4.0
DC-D7, louT = 1.6mMA 0.2 0.4
Qutput Low VoL Vv
EOC, lout = 100pA 0.4
Input High ViH Referred to DGND, CS, WR, RD 2.4 v
Input Low ViL Referred to DGND, CS, WR, RD 0.8 v
Input Current NN CS, WR, RD, D0-D7 when three-stated +10 +500 nA
Input Capacitance CiN CS, WR, RD, D0-D7 when three-stated 5 pF

TIMING CHARACTERISTICS
(Test circuit of Figures 1 and 2, V+ = 5V, V- = -5V, DGND = AGND = 0V, Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CS to WR Setup Time t1 0 ns
WR Data-Setup Time t2 200 <100 ns
WR Pulse Width t3 200 <100 ns
Data Hold after WR t4 0 ns
CS to RD Setup Time ts 0 ns
CS to RD Hold Time t6 0 ns
RD to Data Valid t7 480 240 ns
Bus-Relinquish Time ts 380 190 ns
WR to RD tg 300 ns
RD tc WR 110 200 ns
Delay between Write Operations t11 500 <250 ns

Note 1: 18-bit resolution achieved by averaging multiple conversions.

Note 2: Max deviation from best straight line fit, 1LSB = 15.63uV.

Note 3: Guaranteed by design, not tested.

Note 4: Difference in reading for equal positive and negative inputs near full scale.

wAXIV

SELIXVIN




MAX135

ISEYNADC/NSLA 27—

EEDERHE
01pF
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z 120 INTQUT
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E 100}, . REF. & 1CL8069
.3 REF-
% 80 AGNg
- 'ILLH' 17 300mV INPUT
£ 8 - W MMy |15 sy
V- MAX135 60 |14
© osc1 osc2 | L
0 50 100 150 200 250 300 350 5lﬁ“]_/ 4
CRYSTAL FREQUENCY (kHz) 32,768Hz
I, 72 b RUBESHBIR
cs WA
— h t3 _ ‘\_L to
WR RD
WRITE-READ CYCLE
t2 14
00-D7 DATA IN
WRITE
s RD
_ 5 tg o \iho
kD VR READ-WRITE CYCLE
t7 18 e tn
- DATA OUT
X2, NZLILE—FDIZL I
+5V +V
3k 3k
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3K I CL I CL 3K % IIﬂ)pF prF
= DGND = = DGND = DGND = = DGND

a. High-Z to Vo (t7) b. High-Z lo Vou (t7)

a. Vo toHigh-Z

b. VoL to High-Z
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i F2REA
¥ & ¥ # Ak
1 CS FuTeLZ bAR B FTIFaT,
2 RD Y—FAR "A="FIF17,
3 WR FAMAR ALEAFN T YO TT—=5%FvF,
4 0sc2 A L—F N2, EH. 32,768Hz2 V) 2 & L & HEHL,
5 0SC1 FLL—F AN, BHE. 32,768Hz7 1) R 7L & ERL, XIEFERL O v 2 515k,
6-13 DO-D7 PSARTF—FF—51/0(FKI, 288,
14 DGND | T4 SFLTS2F
15 EOC TR TES (EIWETHR 1" ),
16 V- BEEBEAN(—5Y typ).
17 N HI ET7 a7 ARERE .,
18,20 AGND | 7+RZFF52F
19 IN LO A7 FaJANERE Y
21 REF- BYZ7FLRAD
22 REF+ EYT7r7LRAAR
23 CREF+ J77LrRarF 49 GEMR)
24 CREF- JZ7rLrz2arFr4 (&)
25 INTIN BB A — SMTER & & i
o5 INTOUT if%lﬁlﬂ%tﬁﬁjf$f¢’éﬁ:ﬁ: R, /M XERMET 2O, IOV IZESICTLHNN
BR7 (B # B L TT S0,
27 BUFOUT | MBI KA 7R/ Xy 7 7 7 7THA
28 Vi EEEFEBEAS(+5V)
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RIHZMAXISSDEARR 7 7 r—o a AREERL %
T, ERFHRT 6T/ AD LI ICHESINTLET,
FFOsrn 4 o RUBRIE. THOSAB~OEERS
HEHCHEDIZT ST LIOTAI U LRBLTTI WL,

Pt UlA

L UBENEHBL — F THEIBEICRBEY LRSS EERAT
BUEHNHY T, BROERBROEBEICHEEBY EDL
SZRHZHAHALTHY 3¢, 8EERL — P TREIC
A/DERT B, 50 F AL — 03B e & —Ib KA
ERTARTT. BUIAE S ATV 532,768HzU En 7 1)
AZIWTEEXHBHE, 50Hz, 0HzDEHLLDRE—FT
LEE TE £9 5% 50HzE— F Tld60HzE— F & 1) FESBF
AL DR\, FEAEEINET, S0HzE— FDE)
tEDIgE, BRI FHe U7 r L ABRIZEYAE
FRIRLAITNERY A, DREFEETLHVERE
BL—rTCHEETIEE. 70 v 2 HBRELLTE YD
WA FERLTTEL., ReORHEEELULEET 55
Bz, HEOF—5 OEHLETI Z & TREOHHERE
eohEd,

=258 11114
DEESFEECRAE—FEERLAVWT /)5~ 32T
3. AF—F% AL S RAFHIZHDLSB/2, LSB/4, LSB/8D
By b &Il 8IlEd»TRBEEE LITR2 20D TEE
T, FET R 6T, ChoREY MZE-2TESEI8
£y rOSBESBONET, xEPBEEERS LY
(& HI00ENFHEIY) THOFELEEITTVET,

£ &

MAX 352 FFEREIT(RINT), I 7 H(CINT), U7 7 L
Y2 FH{CREF), 7 U XZLHBETT, 32,768Hz
NIV ZAZILEMAXIISDF R b EdicEhLhnEd, 21
ZEVESEE. V7 7L RBEBESERD HRINT ZCINT
DEHFREN) FT,

MBI

BEAEMICL - T, BOBORXEIHNIERIEESL
F9d, ME5MVEGSEMVREID ) 7 7 L > REEAEFE I BHEIC
(3. 02 eEHEBRAFERAL TTEV, BPER
(INT) D2 5uA% R R W, RROUVZ7 U T+ H'BHH
9, A7 7L REEOHSIZERORXAD SRINT %
FELTTF &L,

VREF
0.54A < lINT < 2 5uA
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RINT

RINT = [INT =

RINT

BUFFER

CINT

COMPARATOR 1
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£~ INTEGRATOR T B4 o Gqum
BUFFER - SECTION
71, %8 COMPARATOR 2
REST
SAAXAM
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w™aarFoy

FiL—7 EiE#, BOER. a7 d o TY
WAT— LI T 2 RABEIHNBEIRIEIRE Y T,
EFIREIL 7 0 v 7 BiE#EH32, 7168Hz D BF402KQFE KR
A INFOBH I FH TRV TYT, 70y 7 AER
HELZHE, ROXPSCINTEREL TF &Ly,

| 545 (60HzNHBE)

tINT= X Ff- 13
fosc 655 (S0HzMBE
(Vins)/RINT) XtINT
CINT=

3.5V > Vswine > 1V

B FoooRERIERE, EAEEREICERY
BhEEZDBNTEBRENDAZILT 4 VLD T ol
LEd, tnfeR) 7oL, RYRFL R H—FK
=t BUYZAFL(ZA)EHrHYET, RUTRT
LIALFoHTiE SO0EXEERMEELET,

Jy7rLryRAVFY
DZ77rLr2arFrHofild. ERFARICEES N
BRINIC, RERE,SEMEBETEDL ) WS RE
T, £1-Tiadm, BECEENFFL—TLAEVL G
FERdKELETHITAIERY) FBA, BEY 7 7L 20
CELHOEE, 274 L —SEEREENTO. ILFTT,
sEmcL Y /hshtarForEFER L 0ESICE, R
A GCREFARUET,
0.0033
CREF=——

fOSC

g

77l >RALFrHidEY —4r—onbnThiThid
WY FEAEOERHEITEST 7 0—F 1 TIREDE,
ArFrHittkoTU 7P L ABEEREBTAHDT
¥, O, =4 — R EBEICL > TEREENIE
MLTLEVWET, #->TERY -7 —PHEE0a T
rLTHRY oLy AV RFL R A—RE— bk,
BYTRFNAINTAINLEZDOIBFETHEL 29,

2 AZNEEY
SYRINVLEAEBIZE > TEBL-HPRESNIT, K
3 EEHL — FIZH (T B50Hz, 60HzEVMERFD 7 U A F )L
BEHrBE»TFoHOBFRAERLEZYVAMTY, Th
SNz A ILEESE, BREEEOBERERICIBEORE
MmAERTL T, E6EAR2 YR ILEER L ORI
L L—%FS5q47EBRERLET,

# 1. 50Hz. 60HzBMERED O V) X ¥ WA R B & R

faAr¥FoH
ngg’ Hz | CINT/60Hz (pF) | CINT/50Hz (pF) Eg
16 32,768 4700 6800 402
32 65,536 2700 3300 402
48 98,304 1800 2000 402
64 | 131,072 1200 1500 402
80 | 163,840 1000 1200 402
96 | 196,608 820 1000 402

6. MAXI3SOAEA & L—5 F 51 7EE

D OCFUOHREERIE, 2.5VOESR A1 OEDE,

Two manufactures of miniature quartz resonators are:

Micro Crystal
702 West Algonquin Road
Arlington Heights, lllinois 60005

Seiko Instruments USA Inc.
2990 West Lomita Boulevard
Torrance, California 90505
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BSyFEnEd, $H-REERF—INREFFA1TT
B1-OMAXIBEDT—F1/05 152y b LET,

ISR AR, BELEFEAE SV E-HICADCEESLICT =
LeS3T1XLET,

#2. MAXI3SDI/OF = DL RI7 T

+5V

1CL8069
SR

REF+ QTP

1uF

REF-

X7. MAX1350 1) 7 7 L > R F, ICL80BISHEREIRE

MAXI35IZi4>nL P R%, Thbhbbav s FAALL R
4. HALs2v0, HALY RS, BART—F AL
ZEPEEmEINATLET Rt hboEy v 05— 3
YAHEERLTHNET, AT FADLCRZIZEALT:
HIZIEWRES EFHEVWET, —BL Y 2% K FRSOLRSI
2. EROL USRS T FLADEY b ENWRI 7> KA
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21 ‘0-=" OEHEEINEZLS RO T—FHTFT—5 /N
ZEIZHENET, ROESA “NA" OB, A 512
F—pZHYETRI/OHAT I A ANTA VIZRYN &
£

Data Bit
D7 D6 D5 D4 D3 D2 D1 DO
Sleep Don't Don't
Start Convert | 50Hz Mode Read Zero RSO RS
gorrilman d Input Mode Care Care
egister ) ]
Returns to O Don't Don't
A EQC 60Hz Mode | Run Read IN HI Care See Table 3 Care
Output Register 0
RS1=0,RS0=0 B7 B6 B5 B4 B3 B2 B1 BOLSB
- Polarity
Output Register 1
R51p=o,n 0 o1 _ B14 B13 B12 B11 B10 B9 B8
+ Polarity
- integrating Super
Output Status Collision EQC Input Sieep | SBs
Register At/vays
RS1=1,RS0=0 No Coticion | Gonvert Not . ow LSB LSB LSB
o Collision onverting Integrating un > T 8
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1 1 | TEETF—7
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VAR PEY b
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S5 TCTF—FNALICFHEFAENDZT—FIHRIYET,
N5nEy bl NRAZEDL PRI T 5HNT S
HEBIRLEIT.RICEY MEXEDL SR AFERTS
MIOPVWTEELET,

Yy—F¥nkEwy

MAXI35{Z a7 FiIZd > T —FEOFE whiha €0
7ty FEBBSEY ) TL—2araERTLET. Y
—FEOEy AT 2y bERDE ASRKICADD
EREh, THREARI Y FAEEIALAD O S —A
Tiwaniyd, V- FEOFTEKRTH AREERNENE
WERSLENESRBELES, Y—FEaLy +A 0

ity FENIBEE, ADCIZRY—FEY b AEAZLNS
EINHIZ INLOM &L £7,

#HEO)— FEABEHROEAIrREEEND)—FE
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AY=FEw b
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50Hz/60Hz
32,768Hzn 7 1) R & VAERBE, 50Hz/60Hz L v M2k - T
MR 7 IIZEL L\F%H%Faﬁ %50Hz/60Hz DIRIBIZ &
THRELET . DA V" ICEY P ENBEERHT NI
mmm%ﬁ%@amwdmm=mwﬂn/Ht@u&?o
D64 “I" Ity P ENFBE, S AT b IIE0HzOEEH
1%(32,768Hz/50Hz=655h "7 > b )IZ4 ) £ 9, 50Hz F 1= (2
6O0HZICN T ZHEFFEERABTHILIZL - T BENAC
Do aMeEsEBET,

RESET CHOP RESET EVENTS
O%SOEO |NT6g¥,ZqRT 659 867 1158 1403 1441 1577 1617 1753 1799 1819
0001 0111 0000
INTEGRATE
DE-1 X8-1 DE-2 X8-2 | DE-3 | X8-3{DE-4| ZEROINT
ZEROINT’ 655 50Hz 8
545 57 1 490 | 244 38 13— 40— 136446 +— 20 —
MAX
INT OUT f
L / LATCH
LATCH -l
-
EQC
INTEGRATE INPUT
60Hz MODE

[#— 50Hz MODE ———™

X8.ZmF A 27
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AF—FRAVIRY
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HBEEAEBONET, 1TEY P+ 1 U 5FEHHE, FDFE
BrETET 5 HICHERYEEFHELET,

mIEY b
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F—HRLTRASHP—BFEHMAFNB )3 Ey ME
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BEFLEOMBOBEAT VY P HI o FEIZEVWTR
LY, HBESHEIH LS LOROENIZATMT
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Maxim cannot assurne responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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