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SWHEDDT IY—<v—4y NSIE DS2431+T&R -40°C to +85°C 3 TO-92
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DS2431
1024k |~. 1-Wire EEPROM

ABSOLUTE MAXIMUM RATINGS

IO Voltage Range to GND ..o, Lead Temperature (excluding UCSP, soldering, 10s).....+300°C
IO Sink Current .....ccccooovveiiiiiee. Soldering Temperature (reflow)

Operating Temperature Range TO-02 i +250°C
Junction TemMPerature ..........ccoocveeiiiiiiiicieee All other packages, excluding SFN .............c..ccooeeee. +260°C

Storage Temperature Range ............cccoeeveeenn.

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.

ELECTRICAL CHARACTERISTICS
(Ta = -40°C to +85°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
10 PIN: GENERAL DATA
1-Wire Pullup Voltage Vpup (Note 2) 2.8 5.25 \
1-Wire Pullup Resistance Rpup (Notes 2, 3) 0.3 2.2 kQ
Input Capacitance Cio (Notes 4, 5) 1000 pF
Input Load Current I 1O pin at Vpup 0.05 6.7 uA
High-to-Low Switching Threshold |~ Vi | (Notes 5, 6, 7) 0.5 V'j“g v
Input Low Voltage ViL (Notes 2, 8) 0.5 \
. o VpUP -
Low-to-High Switching Threshold VTH (Notes 5, 6, 9) 1.0 10 \
Switching Hysteresis VHY (Notes 5, 6, 10) 0.21 1.70 \
Output Low Voltage VoL At 4mA (Note 11) 0.4 \
Standard speed, Rpyp = 2.2kQ 5
Recovery Time Overdrive speed, Rpyp = 2.2kQ 2
(Notes 2,12) tREC ) - , us
otes =, Overdrive speed, directly prior to reset 5
pulse; Rpyp = 2.2kQ
Rising-Edge Hold-Off Time {REH Standard speed 0.5 5.0 us
(Notes 5, 13) Overdrive speed Not applicable (0)
Time Slot Duration Standard speed 65
tsLoT - Hs
(Notes 2, 14) Overdrive speed 8
10 PIN: 1-Wire RESET, PRESENCE-DETECT CYCLE
) Standard speed 480 640
Reset Low Time (Note 2) tRSTL - us
Overdrive speed 48 80
) ) Standard speed 15 60
Presence-Detect High Time tPDH - us
Overdrive speed 2 6
) Standard speed 60 240
Presence-Detect Low Time tPDL ys
Overdrive speed 8 24
Presence-Detect Sample Time tsp Standard speed 60 75 us
(Notes 2, 15) Overdrive speed 6 10
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DS2431
1024k . 1-Wire EEPROM

ELECTRICAL CHARACTERISTICS (continued)
(Ta = -40°C to +85°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
10 PIN: 1-Wire WRITE
) . Standard speed 60 120
2/,\\/‘r(|)tt2—822r101|é(13\q/7T)|me twoL Overdrive speed, Vpyp > 4.5V 5 15.5 us
Overdrive speed 6 15.5
Write-One Low Time WL Standard speed 1 15 us
(Notes 2, 17) Overdrive speed 1 2
10 PIN: 1-Wire READ
Read Low Time L Standard speed 5 15-8 us
(Notes 2, 18) Overdrive speed 1 2-8
Read Sample Time VSR Standard speed tRL + O 15 s
(Notes 2, 18) Overdrive speed tRL + O 2
EEPROM
Programming Current IPROG (Notes 5, 19) 0.8 mA
Programming Time tPROG (Notes 20, 21) 10 ms
Write/Erase Cycles (Endurance) Ney At +25°C 200k .
(Notes 22, 23) At +85°C (worst case) 50k
([,)\]aé?esztjn;g’n%) tDR At +85°C (worst case) 40 Years

Note 1: Limits are 100% production tested at Ta = +25°C and/or Ta = +85°C. Limits over the operating temperature range and rel-
evant supply voltage range are guaranteed by design and characterization. Typical values are not guaranteed.

Note 2: System requirement.

Note 3: Maximum allowable pullup resistance is a function of the number of 1-Wire devices in the system and 1-Wire recovery times.
The specified value here applies to systems with only one device and with the minimum 1-Wire recovery times. For more
heavily loaded systems, an active pullup such as that found in the DS2482-x00, DS2480B, or DS2490 may be required.

Note 4: Maximum value represents the internal parasite capacitance when Vpyp is first applied. Once the parasite capacitance is
charged, it does not affect normal communication.

Note 5: Guaranteed by design, characterization, and/or simulation only. Not production tested.

Note 6: V7L, VTH, and VHy are a function of the internal supply voltage, which is a function of Vpyp, Rpup, 1-Wire timing, and
capacitive loading on |O. Lower Vpyp, higher Rpyp, shorter tRec, and heavier capacitive loading all lead to lower values of
VTL, VTH, and VHy.

Note 7: Voltage below which, during a falling edge on |0, a logic 0 is detected.

Note 8: The voltage on IO must be less than or equal to V|Lmax at all times the master is driving 1O to a logic O level.

Note 9: Voltage above which, during a rising edge on |0, a logic 1 is detected.

Note 10: After VTH is crossed during a rising edge on |0, the voltage on IO must drop by at least VHy to be detected as logic O.

Note 11: The |-V characteristic is linear for voltages less than 1V.

Note 12: Applies to a single device attached to a 1-Wire line.

Note 13: The earliest recognition of a negative edge is possible at tReH after VTH has been reached on the preceding rising edge.

Note 14: Defines maximum possible bit rate. Equal to twoLMIN + tRECMIN.

Note 15: Interval after trsTL during which a bus master can read a logic 0 on |0 if there is a DS2431 present. The power-up presence-
detect pulse could be outside this interval, but will be complete within 2ms after power-up.

Note 16: Numbers in bold are not in compliance with legacy 1-Wire product standards. See the Comparison Table.

Note 17: ¢ in Figure 11 represents the time required for the pullup circuitry to pull the voltage on IO up from V| to VTH. The actual
maximum duration for the master to pull the line low is twiLMAX + tF - € and twoLMAX + tF - €, respectively.

Note 18: & in Figure 11 represents the time required for the pullup circuitry to pull the voltage on 10 up from V| to the input-high
threshold of the bus master. The actual maximum duration for the master to pull the line low is tRLMAX + tF.
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DS2431

1024k |~. 1-Wire EEPROM

Note 19:
Note 20:

Note 21:
Note 22:
Note 23:
Note 24:
Note 25:

Note 26:

LR

Current drawn from 10 during the EEPROM programming interval. The pullup circuit on 10 during the programming interval
should be such that the voltage at |O is greater than or equal to VpupMmIN. If Vpyup in the system is close to VpupMIN, a low-
impedance bypass of Rpyp, which can be activated during programming, may need to be added.

Interval begins tREHMAX after the trailing rising edge on 10 for the last time slot of the E/S byte for a valid Copy Scratchpad
sequence. Interval ends once the device’s self-timed EEPROM programming cycle is complete and the current drawn by
the device has returned from Iprog to I.

tPROG for units branded version “A1” is 12.5ms. tproG for units branded version “A2” and later is 10ms.

Write-cycle endurance is degraded as Ta increases.

Not 100% production tested; guaranteed by reliability monitor sampling.

Data retention is degraded as Ta increases.

Guaranteed by 100% production test at elevated temperature for a shorter time; equivalence of this production test to the
data sheet limit at operating temperature range is established by reliability testing.

EEPROM writes can become nonfunctional after the data-retention time is exceeded. Long-term storage at elevated tem-
peratures is not recommended; the device can lose its write capability after 10 years at +125°C or 40 years at +85°C.

LEGACY VALUES DS2431 VALUES
PARAMETER STANDARD SPEED OVERDRIVE SPEED STANDARD SPEED OVERDRIVE SPEED
(us) (Bs) (us) (Bs)

MIN MAX MIN MAX MIN MAX MIN MAX
tsLoT (including tREC) 61 (undefined) 7 (undefined) 65* (undefined) 8* (undefined)
tRSTL 480 (undefined) 48 80 480 640 48 80
tPDH 15 60 2 6 15 60 2 6
tPDL 60 240 8 24 60 240 24
twoL 60 120 6 16 60 120 6 15.5

TBEMNES  EL1-Wired 7OV FITY RICERT DL RN RIEREER,
D AFOHMFIEBED T -Wirell RIBE (DT WWEH A
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DS2431
1024k . 1-Wire EEPROM

imFERAA
imF ap
Tsoc TO-92 | TDFN-EP| SFN UCSPR & HAE
3.4.56 3 1456 | — [A283C2 ) Neo (EEEnTLERA
5 5 5 ] 1 0 1-Wire/N2 A V5 T 1T —2, SERTILT Y 1B %
BEIBRF—TURLAUMES,
1 1 3 2 A1 GND |22 RUT7LUZR
IO RR—Z R/ R(TDFNDOH), EEREEEDT=D
IZIER—RDITS Y RTL—IIHHICERAMITLTL
— — — — — EP &0y, I 7S —2a>/— k3273
[Exposed Pads: A Brief Introduction] (2X)ZZ8L
TLZE 0.
e

DS243113. 1024y RDEEPROM. BA72DDI1—H
FEY/EBRAZKNA NEBT B8/ hDLURY/TY
FO—ILR—=2, BIRUOTIVEBED1-Wire( 5 71 —2X
E1D0DF v WD I=EDTT, B2DDS243113. ;;
HEEICF Y T L —FTEERAFN-EBDH R AL

PARASITE POWER

\

AR DIMEDGAE Y NROMERESAMA. 3T P T
BN RIEET T, T 1RDT—FRET TR 0 FUNCTION CONTROL [ LASERED ROM
Jy—2DHEVEESTD1-Wire 7O MI)LICEKDT A

T IICERRENE T, DS24311d. A1 AE v 052431
FlRIBLDPRAIR=DICEERATCERICNY T 7ELT MEMORY [
BKROTYF/INY REFEIINDHEB AT B %E COFI\lIJT,\;{%TLl[l)J,\II\IIT :

A CWET, T—FIE. BRMIRTZYF/NVY RIC

EZFEN. ZINOFRHARIIENTEZT, 7—F CRC-16 -
HEEZR S Ni=#%. Copy Scratchpad VY RH\F—4% GENERATOR |«
ZOBERATMBICERLET, DS243107 71 TNV SCAATOHPAD
r—32ELT. POEY/PCBER. EEtEY APMGESOF [
Fr)ITL—23arF—HNL—2, IEEE P1451.4 Z56BITSEACH |
AV—heoyREOTIFOdE Y F ) TL— e —— .

AV AVIOBIO NSRRI =N Y DB 64 BITS -

BIUBEROT7 75—~ —7Y NEEBLH I FT,

= ®1. 7O0v 4R
17O voRIE. DS243 10X ELEHE a3
EAEYEIOIOBERERLE T, DS2431(213.

64y DL —EAAROM, 64EY FDRXUZYF

Ny Ry B32/N1 bDAR—TDEEPROM. & U64
EYRNDLIRIR=—DDADDEERTF—IERES

el Ed,
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DS2431

1024k |~. 1-Wire EEPROM

AVAILABLE COMMANDS: DATA FIELD AFFECTED:
. READ ROM 64-BIT REG. #, RC-FLAG
DS2431 COMMAND LEVEL: MATCH ROM 64-BIT REG. # RC-FLAG
1-Wire ROM FUNCTION COMMANDS SEACH HOM OB REG. £ RC-FLAG
(SEE FIGURE 9) ]
RESUME RC-FLAG
7y OVERDRIVE-SKIP ROM RC-FLAG, OD-FLAG
OVERDRIVE-MATCH ROM 64-BIT REG. #, RC-FLAG, OD-FLAG
\i
WRITE SCRATCHPAD 64-BIT SCRATCHPAD, FLAGS
MEMOR?%ﬁ&%ﬁ%EﬁM ANDS READ SCRATCHPAD 64-BIT SCRATCHPAD
prilopss COPY SCRATCHPAD DATA MEMORY, REGISTER PAGE
READ MEMORY DATA MEMORY. REGISTER PAGE

X2. 1-WireZ’0 b JILDEREIBS

MSB

LSB

8-BIT
CRC CODE

48-BIT SERIAL NUMBER

8-BIT FAMILY CODE
(2Dh)

MSB LSB MSB

LSB  MSB LSB

M3. 64y b L—F—FEAAROM

1-Wire7O FJILOBEEBEZN2ICRLET, /NX
Y253, F9Read ROM. Match ROM. Search
ROM. Skip ROM. Resume. Overdrive-Skip ROM.
ZF7=130verdrive-Match ROM®D7 DOROM#EEEET YV > K
OARDIDEEHTDRELNHI LT, ZERETOD
Overdrive-Skip ROMZ 7z (30verdrive-Match ROM
AV RNA MNDEFTIRTIDE. T/NA RS
Overdrive®— RICA W ARDBEITTINTEERTITHN
F9, TNSOROMBEEO VY RIZERSI D70 K
J)ERQICRLE T, ROMBEIDI Y RAERIC
EITINDE. ATUKEANDT O ZIAEREICKEY .
VAZNIADDAEHEEDY Y RORDLT A1 D%
EHITDZENTEZT, CNODAEUHEEIV R
D7AMNINERTICRLET, IRXTOT—FIL.
mFIEY FELERICHRAEEEINT T,

iButtonigMaxim Integrated Products, Inc. DEEREIZ T,

64EY FL—Y—FAHROM

£DS243113. 64wy FEODEEDROMI— KERE
LTWh&Ed, BD8EY MI1-Wire7 71 Jd—R
TY, RDABEY MIBEBEDUTIESTY, BE
D8EY ~MI. BHIDEY hhwbetEy NBETOHCRC
(UETRZFE)TY, FMIINIEZSBLTLES0,
1-Wire®CRCIZ. R4ICRT EDIC. TR E
XORT'— hh'ORDZIERERBREFE O TERINE T,
ZIERIIX8 + X5+ X4+ 1T9, 1-Wire®CRCICEEY D
HMIT T r—3> /) — 827 [YF 2 LDiButton®
HRICAWSKETTERE(CRC)DIELE & A ICES
IhThEd,

DT RLDRIDEEY MMIOICHEEENE T, ZD
#., J7I)I-ROBRTHEY bBTEY FTD
IR UENET, 77 IUO-RD8EEHDEY b
ARSI DI T7IVESHANSNET. U7
BESDREZEY hHANENS & CRCENT T b
LORZITFERIET . EDCRCDBEY AT hA
SndE. DI MLIDRIDREY MMIINRTOICRY
=
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DS2431
1024k . 1-Wire EEPROM

15T 2ND 3D 4TH 5TH 6TH 7TH gTH
STAGE [ ™| sTAGE [ ™| STAGE | ™ STAGE I:>*’swm I:>P’sm5 ™1 sTaGe [ ™| STAGE

X0 X! X2 X3 x4 X5 X8 X7 X8

POLYNOMIAL = X8 + X5 + X4 + 1

INPUT DATA

X4, 1-Wire CRCHRLER

XEV7OER ENHRE, F/IIEPROME— RICERICHET D&
_ E— = b= =1 — NTEET., HABTIALMELTRETF—FXEY
—ZAEYERLIUZHIE, BEITRTLSICUZT : o
T R 2] BREENTEST. ZONBEEBRSNTLE LA,
. mAEISEE o2 B L CEgy, BEOFIIREL DY EFMENA PEBATINE
DS2431(DEEPROMP L 1 1. 28/54 hp185lc T WELIUZZIUE, ARSI/ A L. JE—RLE
BRENET, BOOI6II, 4xEUN—(g32 [ \Th F7I U/ b BEU2A5d b~
SNA PCHZCABENTNET, chdax—uig D/ PDSRUET, A=7—Did, DS243]
AT AT TF. Bt Lozssy  DEDIREETTUI—S3VVT RO TR

ENTEZT,
ADDRESS RANGE TYPE DESCRIPTION PROTECTION CODES
0000h to 001Fh R/(W) | Data Memory Page O —
0020h to 003Fh R/(W) | Data Memory Page 1 —
0040h to 005Fh R/(W) | Data Memory Page 2 —
0060h to 007Fh R/(W) | Data Memory Page 3 —
. ) 55h: Write Protect PO; AAh: EPROM Mode PO;
0080h R/(W) | Protection Control Byte Page 0 55h or AAh: Write Protect 80h
. ) 55h: Write Protect P1; AAh: EPROM Mode P1;
0081h R/(W) | Protection Control Byte Page 1 55h or AAh: Write Protect 81h
N ) 55h: Write Protect P2; AAh: EPROM Mode P2;
0082h R/(W) | Protection Control Byte Page 2 55h or AAh: Write Protect 82h
N . 55h: Write Protect P3; AAh: EPROM Mode P3;
0083h R/(W) | Protection Control Byte Page 3 55h or AAh: Write Protect 83h
N . 55h or AAh: Copy Protect 0080h:008Fh, and Any
0084h R/(W) | Copy Protection Byte Write-Protected Pages
AAh: Write Protect 85h, 86h, 87h;
0085h R |Factory Byte. Set at Factory. 55h: Write Protect 85h; Unprotect 86h, 87h
0086h R/(W) | User Byte/Manufacturer ID —
0087h R/(W) | User Byte/Manufacturer ID —
0088h to 008Fh — Reserved —
*AANFEIFEBNICERET DE. 27 RLRASFRMUERICKY 9, thDTRTOI— REEMEIEETT A, ZDT7 KL
DELARELEDLDBMEEL T O T4 TICLE A

X5. XEUVY VS
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DS2431

1024k |~. 1-Wire EEPROM

NRAZ LDA—H—IDDFREEBEFRKICDONTIIHELY
BhtE<{rsl. ERINIIFMHTT., INITR/WHEE
ICBALTIIREETHY . EALABNTLES0,

XA VEEPROM7 LA DHAIZ, 8/NA hDIEHEM U
ZYFINY REBY) F9, EEPROM7 LA NDEIAA
IE. 2DDRATYTTIThnEd, £9. 7—Ih R0
SUFNY RIZETRAEIN. ILWVT XA 7L AIC
dE—EnEzd, 2DH. I—FIFAATLAIC
AE—SNDEICAZTYF/INY RICEEAEINT:
T ERICERTDIENTELZT, ZDT/NM1R
T3, FIDITRTB/NA MDOAE—FERLTETR— K
LEd, ROZUYFNY RODF—2DOIE—8EH
ELLIThNd=HICIE. Write Scratchpadav > K&
HIIEZoN27 RLZADIIDERTIHEY . 5I(C
BNA NITRTDTF—INW R YF/INY RICEZTAZ
nNa>wELNHYUET,

REHIMEL 2 X~ H. Write Scratchpaddv¥ > KT
520N3FET—YDRUZYF/NY RAOO— R
FHEEZRELEX T, SOhDREHRTEB(BAARE) &
IT5E, RETHIIEESIN. BETRLADX AV
AEYF—=HHROZyF/Ny RiIZO—Ranxd,
AANDRERTEME(EPROMTE—R)ET D E. FET—%
EBETRLADAA VAT YTF—HFEDHERN
20ZYyF/INy RIZO—REn&Ed, REFEHL RS
DMMDEFREMBTIE. WIETDAEIXR—DITEFIPRIC
TOBIALTCESZALIENTEZXT, i EPROME—
REMBESHEDIZITETIEA T RX—=2FFIFRNICER
EIDRENHY FT, 5bhF=IFAANDRESIE/ N
NEREMBICK D THREFIHE/NA FDERAALREL
F9, REHEH/NNA NES5hDHREMEELTH, OE—
ISFEIEENFE A, CDeD. BAARESIN-T—F
WETNAZRRTYTL Y192 ENTEFZI (T4
ht, REGET—IHBREINET),

JE—PBFLE/NA ME. SLNILOEF 1) TR
SN, ZOMINTORESE/NA o T—F/NA b~
PBILUELAARER—TUN, ZNODORRMEICETE
INFEBTOHAMEBLTLES Y, OE—PBHLE/NA K
ZOBhEZIFAANCERET D E. LIS SIET—H
NA RNIDOAE—DRHAISITRTHIEINET, F/-.
EAARESNIAA D ATIR=2OOE—DHERA
(THEHLBETL Y ANIITNTCHLEENET,

PELRAULORGEHBERT—F R

DS24311ZI3. TA1, TA2. BELUE/SD3IDDF7 KL-X
LOZZAMEREINTNET(EB), INoDLIZZIE,
D2 D1-WireT/N\14 X EHLBTTHL DS2431TlS
FEADIMNCEBRIET, LORXITATETA2ICIS.
T DEAAZIIFRYDHRELD T RL A%
A—RI2D2BELHYFET, LIXHYE/SITZ. FEW
BRDERREAT—FRALIZAFIT, EAAHAT RIC
FBDTF—IDEREMZRBITDEHICERINET,
E/SEw FDE[2:0](Z13. Write Scratchpadd~v > R
ICEDTEREINDT[2:0]A' 00— REh, BHROZT—
SINARNTAVOUARENET, Thid. BFxXLE.
8INA RNROZyFINy RRBBD/INA MET AT b
NoHFTT, PEEFFIINDE/SLUZXFZDEY KbI3.
20Ty FINYy RNOTF—FHERIRKIICE D TERM
TRIMEEWYVRAINRETD/NNA NIWRAOTYF
INY ROTRBIETDDOICRER/NA ML EDEN
BHIIOSYI1ERUFT, ROTYF/VY RAD
EXFEELLTBEHICIT. T[2:0]1A0THITNIT
BHd, YAFII8NA NDTF—HEREBTHOIVE
BbHUEd, Ev 3. 4. BLUBIIHEENEL . FEW
BITEICOTY, AA BREE=B) EMFISNSE/SL RS
DeErEY MI. XROZYF/IVy RICRESN-T—F
DI TICHBEAT) 7 RLZACOAE—ZINTNNDZ E%H
RITSTELTHELT, RIS YF/NNY RICT—F
HEEZTALE. DTSRI TITENET,

BIT # 7 6 5 4 3 2 1 0

TARGET ADDRESS (TA1) T7 T6 5 T4 T3 T2 T1 T0

TARGET ADDRESS (TA2)| T15 T14 T13 T12 T11 T10 T9 T8
ENDING ADDRESS WITH

DATA STATUS (E/S) AA 0 PF 0 0 E2 E1 EO
(READ ONLY)

M6. 7 FLALTDRY
8
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DS2431
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EREFES8BiAH

DS2431ICTF—5Z%EZEZTATTEHICIE. RTOFVF
INY REHBZNL—DE L TERT2RENHYFT,
F9. YXYHWrite Scratchpad V> REXRHBEL T
FREMI L7 RLZA&ZBEL. ZnIKENWTT—oH
RO ZWFINY RICETIAENE T, Copy Scratchpad
AV RIE. 8NN MERTEFTINAZITNIEIKRY &
Thoe §hHE, BHEFZRL(T2. T1. TO)D3DD
LSBIZO0OObICE L L BIFTNIZHEY FH A, T[2:0]4
EPOETREINDE., OE—HEENFHIESNE T,
HDBEDERET TIZ([Write Scratchpad [OFh]lMDIE
A8H88). VX IIWrite Scratchpad AV KR —4 22

DEREICIVY R 7 RLAGEESNIERBRDT7 LX),

BFLUOF—7DREL-CRC-162FET DI EILRK
WEd, YAIWZDCRCOEZRHITZDE., ThzE
VRAIEBENSHELEELEBRL TRENERICKRT
L= EShZHM L. Copy Scratchpadd~v > RiC
ELZENTEZY, YVRAIHCRC-162FETDE
W TERIMEEIF. YXFIFRead Scratchpaddv > R
ERELTT—YDREUERRITDVELH Y FT,
ROTYFINY RTF—5ZEXETDREICDS243 114
B L%E7 FLATAT1ETA2Z, EDRICE/SL DR
DABERELZET, PFITINREINTI\DE,
T—=WRATOZYF/INy RICELKBELEA DIEh.
Fl3T—INWRRICROZYF/NY RICEZSAENT:
BICEBBRMICE D2 EICRYET, ZDBE. VY
3G ZRITDREIEH D T ETA RTTYF/INVY R
[T = EEESAABE I 2ODM-RBERTZRET D
ENTEFT, BHRIC. PF7Z IO 7ENTINT,
AAT S THhERESINTIVNIE. 731 ZAWriteOv > R
ERHLENDEZEERLET,

IARTCHELLEFTEINTWDE BI7SINOUT
INET, ZORRETII, YVRAZIIITRTDT—5/NA1 K
DFERIEBRBZEZHRITDIENTEEZT, 7—FD
MR, Y23, Blxid. Copy Scratchpaddv > R
HERETDIENTEZT, 2OAVY RDEICIE
TA1. TA2. BLXUE/SO3IDOF7 KL AL TPR5D
TF—IHEBIHESDBENHUE T, YAFIE. R
SYFINY REFRARDZEICE2TINSDLPRY
DOHBEERET2BELNHIET,

AEVYHREIVYF

[XEUBEO7O—F+— N (B7)IZ. DS2431MD
ABYIIT ORI TD=HDIRELTO NI AERLT
WFET, CNODHEEFE DO TT /A XIZEEAHK,
AL T HEDFIIT AT HKEDR ] DIEICRENT

Maxim Integrated

WET, YAYEDS2431DEDBEIL. FRERE (T
TAHI R OD = 0)&/eldFH—/NRZ A T&EEQOD = 1)
DWINATHIHONE T, FT—/NRS A TEREICIRREIC
HELERY, DS2431 IIRERETEMELE I,

Write Scratchpad [OFh]

Write Scratchpadd~V > RITF—F ATV EL RS
R—UDEAAFEERT7 RLRICERASINE T, X
ZYUF/INY RF=FHTLAICELL OAE—END=H
[ZiE. I—HIFIELWVIIERTHED8/31 hDWrite
Scratchpadd V> REETITDIWENH Y £, Write
Scratchpadd~v > Rig, ELLENWTF FLZXBXVT
D—EREZITE 95, E#HDCopy Scratchpad
av > RISEIEENET,

Y X%ZId. Write Scratchpadd~v > REZEH L =%,
B2/ RDFEHT RL X, ZRUHRINTRITYF
INY RICEEIAEND T ERETDIRENHUFT,
F—=HIIT[2:0]D/NA b ATy MHRTEET RL-R
NI ZYF/INY RICEERAENET, E/SEY K
E[2:01ICIS. %E88/NA bA T Y MA'O— RS, %
DINARNZEWA VT IARNEINET, REMIC.
E[2:0lI3R O ZyF /Ny RICEZTRAZINEBRIIL
INARDINA bATEY bERLTWNET, JILT7—5%
N RNDADZRIFANSNET,

Write Scratchpaddv > RZEZETIDEE. DS2431
REBDCRCEMER(R13)IIVRIAEELOAV R
J—RTHIWERKRT—FINNA NTRRHET—FX b
—LAZmOCRCEEEL X9, ZMDCRCIE. F9CRC
EERED )7L THBWrite Scratchpadd~¥ > KD
OV > R3d—R(OFh). 3B5%7 RLZA(TAT1BELUTA2).
HRUOIXRNTCDT—F/N1 b= T M2 LTCCRC-16
ZIEXZFEALTERENT T, CRC-T6METEI.
Y AIHEETDIEEDTAIETAZR LU T — 5 % FH
LTIbhhEd, Y&, Write Scratchpadad~v > K
HEREFIRTIDIENTELZT, LA L. RITYF
INY ROT\RBITETD(E[2:0] = 111b)E. YRXHPIZ
16D Y4 L0 Y h&EZEEL. DS24314H°
4T DCRCEZETDIENTEZT,

Write Scratchpad 3V > RA'EAAREINIABEIC
TSI NELDETBRE. RTTYF/IVY RICIERE
EN=T—FTIEL, AEVJICTTICHFEET ST
NO—RENFd, BFIC, BET7 RLZAXR=DH
EPROME— RIZHDBE. RIZYF/Vy RIZITEE
ENETF—FEATURICT TICEETDT—FED
Ev hEOREBEANO—REINET,



DS2431
1024E> |, 1-Wire EEPROM

BUS MASTER Tx MEMORY FROM ROM FUNCTIONS
FUNCTION COMMAND FLOWCHART (FIGURE 9)
N AAh T0 FIGURE 7b
WRITE SCRATCHPAD? p<__READ SCRATCHPAD? >
Y lv
BUS MASTER Tx BUS MASTER Rx
TAT (T[7:01), TA2 (T[15:8)) TA1 (TI7:01), TA2 (T[15:8]),
AND E/S BYTE
\
DS2431 y
SETS PF=1 DS2431 SETS
CLEARS AA=0 SCRATCHPAD
SETS E[2:0] = T[2:0] BYTE COUNTER = T[2:0]
Y \
MASTER Tx DATA BYTE DS2431 BUS MASTER Rx
T0 SCRATCHPAD BT Oy | INCREWENTS DATA BYTE FROM
AREAIS NOT BYTE COUNTER SCRATCHPAD
PROTECTED. A
DS2431 IF WRITE PROTECTED,
INCREMENTS MASTER Tx RESET? THE DS2431 COPIES
E[2:0] THE DATE BYTE FROM MASTER Tx RESET?
7\ THE TARGET ADDRESS
INTO THE SCRATCHPAD.
IF IN EPROM MODE,
THE DS2431 LOADS
THE BITWISE LOGICAL
AND OF THE TRANSMITTED BYTE COUNTER
BYTE AND THE DATA =E[2:00?
BYTE FROM THE TARGETED
ADDRESS INTO THE
SCRATCHPAD.
BUS MASTER Rx CRC-16
OF COMMAND, ADDRESS,
E/S BYTE, AND DATA BYTES
AS SENT BY THE DS2431
\
Y BUS WASTER N MASTER Tx RESET?
DS2431 T CRC-16 OF
COMMAND, ADDRESS, v
AND DATA BYTES AS THEY
WERE SENT BY THE BUS
MASTER
BUS MASTER
Rx"1's
\  /  J FROM FIGURE 7b
\
T0 ROM FUNCTIONS
FLOWCHART (FIGURE 9)

M7a. X EUKEOTO—Fv¥—h

10 Maxim Integrated




DS2431
1024E> |, 1-Wire EEPROM

FROM FIGURE 7a 55h N N
- COPY SCRATCHPAD? > READ MEMORY?
Y Y
l APPLICABLE TO ALL R/W l
MEMORY LOCATIONS.
BUS MASTER Tx BUS MASTER Tx
TA1 (T[7:01), TA2 (T[15:8]) TA1 (T[7:01), TA2 (T[15:8])
AND E/S BYTE

AUTH. CODE
MATCH?

T[15:0] < 0090h?

BUS MASTER
MASTER Tx RESET? Re 1
MASTER Tx RESET?
DS2431 COPIES ADDRESS < 8Fh?
DURATION: tprog SCRATCHPAD *
DATA TO ADDRESS Y
A - 1
BUS MASTER \
Rx"1"s P
DS2431 Tx "0 BUS MASTER MASTER Tx RESET?
Rx"1"s
Y
MASTER Tx RESET? MASTER Tx RESET?
Y
T0 FIGURE 7a Y v \ \ \J

\/
N DS2431 SETS MEMORY
ADDRESS = (T[15:0])

-

\
DS2431 BUS MASTER Rx
INCREMENTS DATA BYTE FROM
ADDRESS MEMORY ADDRESS
COUNTER
A

\

*1-Wire IDLE HIGH FOR POWER.

M7b. ABUBED T O—F v — MHHEE)

Maxim Integrated
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DS2431

1024k |~. 1-Wire EEPROM

Read Scratchpad [AAh]

Read Scratchpaddv > R&FERATHE. 3B KL
ERTTYUFINY RF—FDREEUEERBITDIEN
TEF9, YVRHIE. 2OV RO—REFXHLE.
FRUEBRBLE T, ROD2/31 MIFEFXT KL
TYo RDNA NI T ATEY NFT—HAT—5 R
INA MNE/S)ECNICHELS RO Y F/IVY RF—=5 T,
DRI ZYFINY RTF—=FIIVRAINENEEL:
EDEBRRBDAREMNHUE T, 2D &IF. BHT R
LZWLDZINR—=DA, FI3ERAAREET— RE
IFEPROME— RDOR—TRNICHDIHE. HICEETI,
L <I3. [Write Scratchpad [OFh]ImmEAESRBBLTL
feE YAZIFROZyF /Ny R(E[2:0] - T[2:0] + 1
INA N ZEITRTCEGRARDELHY . ZDE. DS2431
MEELET—PICEB DO REBCRCEZELEFT, Y
S H'CRCEZELIRICHRE Z/HiITDIBE13. T
DOF—ZIZO v o1k UET,

Copy Scratchpad [55h]

Copy Scratchpadd~¥ > Rld. T—F& R0 VF
INY R BEBRAAAREXAE) I3 /|2OE-T3
feHIZERAEINE T, vXFIE. Copy Scratchpad
OV REXEHU#E. 3/5 MNOREF/ NS — &%
TOIREBELNHIET, ZORA/NY—2IF. BRIOD
Read Scratchpadd V> RICK D TEREBEATHD
WENBHIET, ZDI3/NA ~NF—=21F 3DDT R
LZL 2 (TA1, TA2, E/SOIER)ICEEBS -
T—HERRII—HIDRENHUET, NF—N
—E L. 5BET7 RLZAWBWMT. PFIZINERESINT
F5T. BEATIDOIE=DBHLILEEINTULEITIZ,
AATSITHWERESNTIE—DBEIET, 28/81 ~
DATZYFINy RORBHEHEAEIMEICIE—S

NET. 7/ ZDRBT—F LB trog TH Y

ZOEIE. 1-Wire/NZ EDEBEH2.8VETEI DT
WE A, 7—FHaAE—NTHBYRIA LY K
NV RZEZEETDETIFOLTDRED/NY — U hYE(E
ENEd. PFISINBRESNTNDNEBEAEID
JE—APEEnTWdE. JE—NREIBETAAT ST
NREShEIEA.

Read Memory [FOh]

Read Memoryd~¥ > Rid., DS2431h5F—5 =5k
WD OD—MHIEHBET T, YAFIE, DAV R
ZXRELIcE. 23 bDIBFRT LA ZXETDIDE
HUERT, TD2/N1 hDE. YRFIFFBET KL
NoWEEdT—FEHAWMI. 7 KL ZX008Fh& T
SR ERITDZENTEZ T, YVAIHESITHEY
EHITDBE. FRUTF—ZIEIO020 v o 11IKBYFY,
TINA ZDOARBDTAT, TA2, E/S. BIUORIZVF
/XY ROWAIZ. Read Memory AV Y RIZKDTHE
INnFEth,

12

1-Wire/ XX R T
1-Wire/NZ 3. 1DDNZAVYRYETDFITEHD
2L —T &MW@A RATALATY, WHEDEEE.
DS2431E AL —TFNARTT, NIV IE,
BE. Yv/o03MO—5TY, TONIRATLD
EWIS. N— RO T7ER. NSO 3 —
TR, BXUT-WireEB8ARN(ESEREESI 1 I D)
DIDDREYIIZBFEINE T, 1-WireZ’O M OJUIS.
INZAVYRIDSOBER/SIVZADII T I Y THBES
BRIDERDY A LZ2OY MIBITD/INADIREE(IC
LN SO 3 aERELET,

N—=FD T 7ER

1-Wire/XZ2 3. ZOEDESY. 1BDTA 2 DH%E
A THY. NZAEDET/NA RIIERFZ D/ N % ERE]
ARECHDIENEETT, CNEBHICTDHIC,
1-Wire NRICEHBRSNEET/NA RS, =T RL
AVFRIEA) =T — NAEHBATN\D2REHLH )
F9, DS2431M1-Wire7/h— hF. H8IZRITEDE
SMAENESERE=RA-F—T > RKL1TT,

TILF ROV TNRIFT, EHDOIL—THEKR SN/
1-Wire/NXTHERINEd, DS24311F. ZhZEh
15.4kbps (max) & 125kbps (max) DIZER L VF—/N
RSATDBREREEZTR—MLET, BEDT-Wire
BRI, 16.3kbpsDIZEBERE & 142kbpsD 7 —/\
RS TBEREEZYR—MNLTNWDZEITERLT
<&, DS2431TIIHh I MOBERENTH /=
ZEIEERBERELL LIERRETHY . T/ 14X
fidE % 28 LT 1-WireDYPIBMI A > %5 7 T — A DIMEARE
BETDEHTYT, FIL7 Y THRADBEIE. EICHY S
D—oDHY A XEBERGICKELE T, DS243113.
WAEDREREIZHNTE2.2kQ (max)D LIV 77w ik
mMeEREELEY,

1-Wire/NZDT7 A RIVIKREIINATT, A5HDER
ThSUH O3 Ea—BELETDIDENHDBES.
N O3 EBREITDEHICIE. XXEZTA RV
REICERDOBELH U F T, NAETA RIVIKEICET
IC16usZBAT(FA—/NNRSATREDIZEE)F /=13
120usZ A TCIZEEREDIZE)O—DFFICTDE.
INZEDI DB EDT/INA ZA )Y hENBAEEMA
H'IFET,

bSYoavi—-oR
1-Wire’/R— b m5DS24311C 70 R DD 70O
N UERDES I TT,

. EAML

« ROM#ggED V> K

« XEUBBEIVY R

s NIITOLIV/T—H

Maxim Integrated



DS2431

1024k . 1-Wire EEPROM

Vpup

BUS MASTER

Rpup

DS2431 1-Wire PORT

DATA

OPEN-DRAIN
PORTPIN

Tx
Rx = RECEIVE
Tx = TRANSMIT

Rx

] o —n

100Q MOSFET

X8. N\— R T 7K

#NHA1L

1-Wire/ A2 EDIRTD S oHF o avid. MRt
=T UATHFEVET, MEE - RIF. N
VAZHHEET DY MULZEZNITHINTZL—T
WEETD LB R/INVATEBRENE T, TLEVR
NIV, DS2431HNR EICHY . EMEHEBHE ST
WBZEENRAVYAZICHSEF T, EMIZIT1-Wire
EESHARIDEESRL TS0,

1-Wire ROM#&ga~v >k

INAVYZZIE. TLE R EBHETDE NAVRZIS
DS2431HR— b FB7DDOROMIEEEIY > ROW
DIDEEHITDZENTEZFT, IXTOROMBEEE
OV RIFBEY METY, InNoMIOVY Y REPATFIC
RLET(ROD7A—F+— rESRLTIZE0Y),

Read ROM [33h]

Read ROMOVY > rEFEATDE., NIV RHIT
DS2431M8EY 77 I Ud— K, EBBED48E Y ~
T INBES. BELU8EY rCRCESGRARBZ &N
TZEE9, 2OV R, NZREICTEDIL—T4H
HDIBEICDAERT DI ENTEET, NI EICER
DAL —THEETDIEEIE. IRNTORL—TH'EE
ICEELELDETDET—FDERNEBID T (F—
TURLAICEDTTA— RANDDERME AN
F9), FOMHR., 77 I I—R&E48EY M UTIL
BEE2ICEDT. CRCICAR—HNAELFT,

Match ROM [55h]

Match ROMOv > REZhiCHEL<64EY NROMI —
TUREDT, NAYRZIEVILFROY TN E
ICHDBEDDS2431DT7 RLRAEEEITDZ &N
TZF9d, 64EY PROMI—4T U2 EREI—HTD
DS2431M&hY. MDA E) taEd~ > RIZIGELE T,
FOMDIRTDIL =TI Y MUV ZFEE T,
2DV R, NREICHD1DEISEHDT /N1 R
ICERTDZENTESET,

Maxim Integrated

Search ROM [FOh]

DRTLENOTIAE EFEES, NAVIZIE1-Wire
INZEDTINA ZBOZINODERESEHIITDE
MTERBNBEELHUET, NADTAT— RKRAND
BUHEFABLT, YVAYITHEZZRBALTINRTOD
AL—TTFNAZADEFESEHBANTDIENTELT,
BTUEY NTHIDEREFESDSE Y MIFL T,
INZAVY ZZIE3DIHEDY A LZ2OY bEFHLET,
BAOZOY KTIE. BRRICBEFRLTNDZIL—T
FINA 2D, ZOEFESEY NOEDEEZEHLET,
2BBMDZOY T, RREICARLTNDZEZL—T
FINAZD, ZOEFESE Y bOBBEEZEDLET,
3FHOROY FTlE, YRZISERLELDETBDEY ~
DEDEEZEZEEAHAF T, YVAYILEDTEZTATNS
EY MI—HLEBEWIL—=TFNNAZITRT. &K
NDBEHEITBET, 5ERYUEY ho@mAHEO
DIFE. YAYISEBEDOE Y MREODEMDZ L —T
TINAZADBEETDIEZRBRELET T, LN\TIOREE
EZTAOHEBEIRLT. NAVYIXZIFROMO— KV —
AR LET, TEIDREBATTITDE. INAVIYIE
1DDTNAZDEFBESERHB LTI, BHROWIEIC
FDOT. BETFNARADEHFHESHFHBELET, flz
SUHMT. 7TV —23>/— 187 [1-WiretgZ&
LA ZL]ESBLTL S0,

Skip ROM [CCh]

DAYV RIITVIIVROY TN T LICHNT,
INZAV A H64Ey NROMO— RAZXRHEETIC AT
BEEICT7 O BALTCHRBEHNITDIIENTELT,
INZEICEBDIL—THEELTNDIES. flxid.
SHYY OV RA'Skip ROMOV Y R TxEEI D
BE. BHOIL—THERIORETDIEHT—5D
BERANZETRZVUES(A T RLATNIT T
IZED>TTAT— RANDDERAHEHSNET),

13



DS2431

1024EY |, 1-Wire EEPROM

33h
READ ROM
COMMAND?

FROM MEMORY FUNCTIONS
FLOWCHART (FIGURE 7)

USMASTERTX |

B
RESET

PULSE o

FROM FIGURE 9b

L]

Y

RESET PULSE?

DS2431 Tx

55h
MATCH ROM
COMMAND?

PRESENCE PULSE

Foh
SEARCH ROM
COMMAND?

CCh
SKIP ROM

COMMAND? T0 FIGURE 9b

Y
DS2431 Tx Y DS2431 TxBIT 0
FAMLY CODE [ WASTERTxBITO | DS2431 TX BIT 0
(1BYTE) MASTER Tx BIT 0
N N
BIT 0 MATCH? BIT 0 MATCH?
Y
Y
Y
DS2431 T DS2431 TXBIT T
SERIAL NUMBER MASTER Tx BIT 1 DS2431 TxBIT 1
(6 BYTES) MASTER Tx BIT 1
NN
Y Y
A I DS2431 TxBIT 63
DS2431 Tx
ORC BYTE | mASTERTxBIT63 | DS2431 Tx BIT 63
MASTER Tx BIT 63
BIT 63 MATCH? BIT 63 MATCH?
TO FIGURE 9b
\ + \
FROM FIGURE 9

TO MEMORY FUNCTIONS
FLOWCHART (FIGURE 7)

M9a. ROM#gED 7 O—F +— b

14

Maxim Integrated




DS2431

1024E> |, 1-Wire EEPROM

-

TO FIGURE 9a

-

69h
OVERDRIVE-
MATCH ROM?

3Ch
OVERDRIVE-
SKIP ROM?

Abh
RESUME
COMMAND?

FROM FIGURE 9a

MASTER Tx BIT 0

\
MASTER Tx ¥ BIT 0 MATCH?
RESET?
N

A

MASTER Tx
RESET?

FROM FIGURE 9a

TO FIGURE 92

H9b. ROM#EED 7 O—F v+ — b (# E)

Maxim Integrated



DS2431

1024k |~. 1-Wire EEPROM

Resume [A5h]

VILF ROV TBBICBWTTF—F2IL—T Y hEEK
IC9B/=HIC. Resumed VY REFBEITBIENTE
F9, 2OV RIFRCEY NDRT—HR&EFT VY
L. 2RHBESNTLVNUIESKIp ROMOY > RICi=
AEU#EIV Y RICHEZBEEBLEZY, RCEY L
DEREHEIE. Match ROM, Search ROM. ZF7=ld
Overdrive-Match ROMOVY > RZELKETIDE
DHTY, RCEY MR ESINDE. Resumed v R
ICEDTTFNARIIEVBL 7O ERTBHZENTE
9, NAEDRIOFTNARICToOERTBE, RC
By rD o) 7EINn, B8O T /N1 AHResume AV R
ICEFICICE T DDEREET,

Overdrive-Skip ROM [3Ch]

DU RAY TN AT ALICENT, 2OV R
ZERTDE. NIAYZASH64EY NROMO— %
EETTICATUKBEIC T O CIATREICKY ., FE%E
BN TDIENTEZT, BEDSKip ROMOV k&
273 Y . Overdrive-Skip ROMIO v > RiZDS2431%
F—=INKRSATE—=ROD = 1)IZHELFT, 2D
VY PICHELSINTOBEIF. RFRF-EAN480us
DUty RMSILZADNZEDTNTDT/INA R &tZHE
EEQOD = O)ICUtY hTDET, A—/NRSATERE
TNl nidKyY A,

DAYV RAVILF ROYTNIATEEIND &
A—INRZA THEFIR—ELTNDINTDT/ A 2N
FA—/INRZATE—RICERESNE T, ZD%. 7N
RSATHESR—MLTWBDHRET/NAADT KL 2%
BETDEDICIE. A—/NNRSATRETD Y b
NIV Z T T Matech ROM. F7=1dSearch ROM
AV RO—T U REBFZHTDRELNHVET., Th
ICED T, RRTORDBEIIEBEEINE T, 77—/
RSATHEYR— T DEHMDAL—TH/INR EIZEE
L. Overdrive-Skip ROMOV > RDEIZHEW IV R
H<Iaa. BHOXL—THhEBICXETZET—%
DERHANZETRZVEIT (AT RLA2TIL
FINCEDTITA 77— RANDDERMEHEINE ),

Overdrive-Match ROM [69h]

Overdrive-Match ROMO~Y > RD&EICA—/NRSA4 T
RETB4EY NROMI—T AW EESTNDE. /X
YAZEVILF ROY TNR EDHEDS2431D7 R
LRAEEBEL. IhZERICA—/NRZA4TE—RIC
HRETDIENTEFY, 64EY FOROMI—4F 2
ICTRZ2IC—HTDDS2431DH M. #HdD AT #aE
AV RIZELE 9. UBIDOverdrive-Skip ROM&
=3B A Overdrive-Match ROMOY > RIC&>TT
TIZA—=/NNRSATE=RIZHDAL—TIE. F—/3RK
SATE—RDFZFEERVET, 7—/\RSA THeEE%=
BAEINRTDOIL—TII. BN FHRIFEAHN480usD

16

RDV) Y NIV A TEREREICRY £9, Overdrive-
Match ROMO~Y > Rld. /N2 EDEBE—F/=I3EHMDT/N
ARIERITDZENTEZET,

1-Wiref§B85K
DS243113. =9 DREUZRIET DI=HICERR
ORI ERBEELEYT, 7ONIUI. 1514 ED,
Jtzy MSILZETL B Z/INILRICED Y h—
7 A write-zero (0DEIAA). write-one (1MDEIAA).
H &K Uread-data (F—FFZEW)DAERDESHHAT
BlashEzd, TLEVR/INIVRERINT, /INAVYRY
MINRTDILTIIT Y OZERLET, DS243113,
BEREBEEFA—NRSATRED2EFEDRE CEE
TDIENTEET, T—/NRSATE— RITHRREIC
BELEVEY ., DS2431 ISIEERETEELZF T,
F—NRSATE-RIZHDBIE. BRYA I VTN
IRTORFIGERINE T,

TA RIS TOT4TICHBITITBEHICIE. 1-Wire
Z4 2 EDEEAVpyph'D ALY IV RV ATIZET
TRDRELHIET, 7IOTA4THD 74 RILIBITTS
eDICE. TOBELV, yaxD'D XLy 3l RVry
FUESIVMEICERTDIRENHYFE T, BEENID
FOICLERTBEHICETDHM[ME. c&LTHEI10IC
R~LET, COFREBERBIS. FRINDTILT Y TR
(Rpup) £ ND1-Wirery NDO—UDBEITMKEL
F9, BEV maxtE. EDXDEANRY M NJALIEN
O I\ ERETDIBEICDS2431 IR LET,

1013, DS2431EDBEZRBEI DICHICBER
MEE> =T VR &R LET . UY MULZDEIC
TLEVZ/INLZHRL £ ZRIFELWROMB KU
AEVKEEOV Y Y50, DS2431D7—5%1E
WABECHD I EZRLE T NAVAIAII R T YD
TRI—L—bHEZITOHEEE. tRSTL"' tF@FEﬁ\
ZAVETIVID LTIy DEHETDIVBELNHY
F9, tRSTL®$§:‘ﬁE§ﬁEﬁ7‘3{480LJSD/{J:L:7'3:5t\ 7ZF—IN
RSATE—RAT L. TNA IREREFEICRY
ig—o DS2431 7J<7.1'—/\“ |\'547:E— FL:Z;)U\ tRSTL
M8OUsLA TR THDIBE. T/NNAAFHA—/NRKZAT
E—RICBEWUEY, DS2431H8F—/\RSATE—R
15 Y. trer H'80us~480usTHBIEEIE. 7/ 2
Wty hEshFIIh BEREITRESNI A,
NATRENE. S VERBLUIE, BEE—RIZAY
F9, $2& 1-Wire/NZIE. TILT7 Y THEIICE DT,
F7zld. DS2482-x00F7z13DS2480B kS A /X\DiFE
IFEEBNEIRS = K> TVpyplc TV T Y TENE T, LY
>3l FVTH%Eiét\ DS24311dtppyD . FoT
BStop DB, 51 Y EO—IC TSI LT TLEY R
INIVZERELETS, TLEVR/ V2T DIz,
YA FEtpspPBERT1-WireZ 4 >0O 2w VKEZ
TAMLAETNIEED E B A

Maxim Integrated



DS2431

1024k . 1-Wire EEPROM

MASTER Tx "RESET PULSE"

MASTER Rx "PRESENCE PULSE"

<> tmsp +
vV _1 ,,,,,,,,,,,,,,,,,,,, R ‘
VIHMASPTLéE / S_‘
\ \
VTH / \
VL \
ViLmax \ / / \
( < \
ov NY O/ —
-t tRSTL - t— < ipp| —4 <& tREC B
—» I [—

————————— RS ————————P>

RESISTOR

MASTER DS2431

B10. MEMEFIE : VY hBIUOTLEY /LR

trsTHZ 1 > R UIE. 278 < EEtppHMmax: TPDLMAXS
B L UtreeynDBRITEFNIEE D F 0 Ao troryh
BB DHET IS, DS243113T7— 7 BEDE RN E D/
REICHEVE T, SESFBTNAZANEFEETDHY b
T—2UTIE. D 1-Wire7 /31 IS DI,
tReTHE IEERE CR/NB0usE T, A —/\RZ4 7
HRECER/NBUsF TERIDBENDHUIT,

SV /BARTALZAOY b
DS2431&MTF—F@EIF. B1EY hEmEd DEH
DA LZ2OY NTIThbNET, ERAAZDIZYA L
2OV M3, TF—FENIAVRAIDNS AL —TI|lE5%
LEFd, SRUDERYALZOY M, T—FEIL—T
NOVIZICEELF T, K113, FAASIOFREY
DEYALZOY FOEHEERLET,
INRTODBEEIL. YRINTF—FSA40&=0—ICTIL
FOFBHIETHEWE T, 1-Wire 4 > EDEE
HZLw Al RV & TEDE. DS243113FDRER
GAIVIREBREHRE LTI, CDYA I IRESS
3. ERXAARYALZOY MRIITF—ISA DT
Jodansisz, BXUOFRU YA LZ20OY R
TN BN THIEBERELET,

NRINDZAL—TA

write-oneD¥ A LAZX O bDBFE. 7—F512D
EBEIwrite-oneDO—% A Lty maxHiEiB 9 DHE1IC
VipAL vy o3 )V REBATWEITHIZRY B A,
write-zero¥ A L X0V bDFE. T—F512D
%ELIWI’HG—ZGI’O@D_g’rL\tWOLMm?’J{:’@i@?éi—t“
VigA Ly 23l RUTRICRENGEITNIEBD B A
BRULEREOSBELTDIBES. T—Y 71 DEE
IdtwoL Feldty LV 1 > RO2EICHIZ DTV ) maxZ

Maxim Integrated

BATREUFEA, F—551 2 DBEEIVZ LY
SV REBZDE, MDA LAOY NOEBHES
% TIIDS243 1 FtrecDEERIEBREE LE T,

ZAL—=THhBIRIAN

read-data®D % 1 L X0 bld. write-one®D> 1 A
20V hEAHFICEEVET, 7—F 51 DEREIL
FEUO—5 A L W8T DETV I ATDEET
HiTNEEY) FtEA, DS24311d. OTIRE T DIBGlS
tRLVARODBICT—F o4 2 Z2O— (B LIRS
F9, TOWNHYA I VIRERIIZDTINIO N
BRTYLBEENVBULRLBDSRAZRELE Y, 1T
NETDHEE. DS2431137—554 &2 O—ICREF
ITDZEFHBL M RBITDEESICEENLERL
WBHE T,

—FH Dt £8 GLEWBFE)DEET. BRUMADDS2431
DB} A IV ITRERBN. YRIDGFTI)T
DA 2 B (tsrRMIN~ tMSRMAX ZFRE L T o ¥ X F 3.
DAY RDORNTT—F5A4 h oGl Z1TORE
hdh) F9., BEDEEEETBELKREYSHDIHICIE.
triZARELBRVELS L. YA IdtysruaxPARD Z D
BZIOES THERUZTORELNHUFT T, YAFIT.
T—F T4 hOHmAMDIE. tg oth' BB TDET
FHITDWELNHET, 2D EITKDT. DS2431
HRDE A LZOY MMIEADIZHDT 575 B8 KR
tRchJ“EET%é*Li?O :ZT%EE?%’[REC{J\ 1-Wire
A NGRS NI 1EDDS2431DAICEREINE T,
DT /A ZBRTIE. 1-WireT7/NA ZDANBEN
B2 EICWIE L Ctrecz RS T2RENHI E T,
Kh 2. DS2482-x004>DS2480BMD1-WireZ 1 >
RSA/NDEDITT-WireDEHERBEAHRIZT 71 T T
TYITEFOIA VI T I—REFERTDIEETEEY,
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DS2431
1024k |~. 1-Wire EEPROM

WRITE-ONE TIME SLOT

|— ty1 —P «
Vpup )
VIHMASTER \ / \\
VTH /
VL \
ViLmAX \ / \
ov
— >t le— [
- tsLot >
RESISTOR MASTER
WRITE-ZERO TIME SLOT
- twoL >
Vpup 4‘))—‘
VIHMASTER \ / \
VTH
VL \ 7
V
R B—— 7 \
—p I [-— I<i><— tRec —I
- tsLot >
RESISTOR MASTER
READ-DATA TIME SLOT
tmsk
Vpup —— il y ‘H
VIHMASTER VA Ay a ’
\ / /[ ) \
VTH MASTER
/ [<— SAMPLING —»| / / / /
V1L WINDOW
o / VA A
oV A W4 . g /7 /7 / \
—> f [ 4— |- > l—— tRec ——
- tsior >
RESISTOR MASTER DS2431

11, ZERU/BRrATA I VT
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DS2431

1024k . 1-Wire EEPROM

EShERY FO—28E
(RAYFRAV FERFTIIR)
1-WirelRIETI3. NAVYZXZ(1-Wire®D K= 1 /\)(C
SOTHEENBE ST MEBICHSWNTDIA T A
RIEHAIBET T, DD, 1-Wirexry NT—213.
SESFB/AXTENOFEERITFHLBOTNET,
Ty NT—=O OB A XE MRODIZH LT, i
ERRRNDODRANHDEEDKEITMEL I
EREINDEEMELH Y FT, ZDOKDEREHIITT-Wire
BEZA LTV YFR)FTELTEMNET,
AEHS1-WireZ A /NHEETD/ A XE, EST)YF
ERETDOURMIAHIE T, Y1L2OY ~DILEY
IyDICTIYFREETDE, AL—TFTNA A
YRYEDBEESK N, FDHER. Search ROMOY > K
WMEIELY . TNNA XEEDHEIY Y RAEERT
LW 2reEMh bIEd, 2V ND—0T7 T ) —
AVICBWTRIFLEMEEEED/IZHIC. DS2431TIZ
FLW-Wire7OY NIV RAMERSENTHY., 2D
fed. /A ZXDEENMERBINE T,
DS2431M1-Wire7O > b2 RIZ. FED3IDD
HHEDRRDZAL —TFINAREBRIBIET,

1) 74 LZ20Y ROBRMNOILTI T Y D& EHT DO
IZiE. O—/NXXTq)ILFyHEmMENTHEd, Ih
ICEDT. B8R/ A XTI DRENMBRSINE T,
CODEMTAILZIE. FA—/NNRSATRETIIER
SnEtho

2) A=W NANDRAYF Iy 23 KVy
IZIE. EXFTUZNBYUET, aDT) Y FhH
VTHéﬁtﬂ’DtE}VTH —VH\(€—F|§|’57J(/\1%'§LI\
gy FIEBBINFEARKI20DCase A), EX
T ) ZFT-WireiRE [CBERE< BT,

IILEUTYIODR—IVRF TRBtRenlc KD TRE
SNEEBBY Y ROMHY . OB, YT
VT -VpyD R Ly 23l F&ETES]ELTE
ﬂ?‘%éhé\t 3_(1 2MCase B\ tGL < tREH)D VTH

Albvral bzl o2RRBICENTROND.
tRep > 1 >~ ROZBZDRENEERT®IU YF
lE. 71V TRUBRK ZENTETHLWSY A L
20V bOREtaEHAEEsnF I (H12MCase C. tg
= tREH)o
INT A=y BEOtRep ' ESBIHFEICEREEENT
WBSTNARDHIC, WREDI-Wire7O IR
hERENTNE Y,

CRCODERL

DS2431C1325@$EDCRCHH VW F9, 1DDCRCIE.
8w k¥4 JT64E Y NROMDE LA/ N1 MMIRTE
anNEd, NAVYXRXFIE. 64EY NROMOERHD56
Ew MhSCRCEESTEL. ZhAEDS24311CRFESNE
EEHB L TCROMTF—YA I S—HLTREINT
EHESH YT DIENTEEFT, ZDOCRCOE
ZIEXBHMIT. X8+ X5+ X4 + 1TY, ZTD8EY b
CRCIZ. BEGERE)FERATEEINET T, i3,
HEBICSHESINROMICL—YTEZTRAENET,

£51DMCRCIE. 16E Y b5 T T, 1Z#{LIN/=CRC-
16ZBERBHXI6 + X105+ X2+ 1IIRO>TERIN
F9. ZOCRCIF. RUZYF/NY RICH L TCHRAEE
IDRICT —FERXRDERERICFER NI T, 8EY b+
CRC& IR, 16Ew FCRCIIBICRISH N CEE
INFd, DS2431F v TABBDCRCER S (K13)13.
IV R70—F—bERNISRT XIS, FILIVIG
Ew rCRCEZEELE T, NAVRZIE. TNA DD
FARMONI-CRCEZT—FNHETEEN/-CRCEL
Lk L. BfEEHITDND. ENEECRCIZ—DHD
F—I DR EBHTRITINESIHERELET,
Write Scratchpad v > RTId. F9CRCEMEE%E
o)7L ThoavRO—RK, BET7 RLADTATE
TA2. BIXUNIXVAZICEDTEESNILIANRTOD
F=INA  ET M LUTCRCAER S NE T,
DS243113. E[2:0] =11 1bDIFEDHZDCRC%E
EELET,

—»{ {RFH

—» {RFH |-

K12, /A Z3FI OB
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DS2431

1024k |~. 1-Wire EEPROM

POLYNOMIAL = X16 + X154+ X2 + 1

18T 3RD 4TH 5TH 6TH 7TH 8TH
STAGE [ ™| STAGE D_’ STAGE [ ™| STAGE [ ™ sTAGe [ STAGE [ ™| STAGE [ ™ STAGE
X0 X! X2 X3 X4 X3 X8 X7
9TH 10TH 11TH 12TH 13TH 14TH 15TH 16TH
STAGE [ ™1 STAGE [ ™| STAGE [ ™| STAGE [ ™ STAGE [ ™| STAGE | ™ STAGE D_’ STAGE
X8 X9 Xx10 X X12 X13 X4 X15 X16 CRC OUTPUT
INPUT DATA

13. CRC-16/\— F D T 7 DHBPE XUV ZIER

Read Scratchpadd~v > RTId. F9CRCERKEBE%=
2 7LTHBAVY RO—-R, 8%7 RLZADTATE
TA2, E/S/INA b BXUDS2431ICKDTEEETND
EEDAOTYFINY RT—=5%2 T M2 LTCRC

av >y FEBE®D1-WirelEE 7O - RHl

NERENET., DS24311F. RN OZ Y F
INY ROREBEEITHRIBEDAHAZDCRCEXEFELE I,
CRCEDEMRICEETDHMIIDONTIE. 7TUT—
arv/—h27EeBRLTIES 0,

SYMBOL DESCRIPTION

RST 1-Wire reset pulse generated by master.
PD 1-Wire presence pulse generated by slave.

Select Command and data to satisfy the ROM function protocol.
WS Command "Write Scratchpad.”
RS Command "Read Scratchpad.”
CPS Command "Copy Scratchpad."
RM Command "Read Memory."
TA Target address TA1, TA2.

TA-E/S Target address TA1, TA2 with E/S byte.

<8-T[2:0] bytes>

Transfer of as many bytes as needed to reach the end of the scratchpad for a given target address.

<Data to EOM>

Transfer of as many data bytes as are needed to reach the end of the memory.

CRC-16 Transfer of an inverted CRC-16.
FF Loop Indefinite loop where the master reads FF bytes.
AA Loop Indefinite loop where the master reads AA bytes.

Programming

Data transfer to EEPROM; no activity on the 1-Wire bus permitted during this time.

20
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DS2431
1024k . 1-Wire EEPROM

av >y FEE®D1-WireiE70 ba)V—-H>5—3—F

| Master to Slave | Slave to Master | Programming |

1-Wirei@#{EDH1

Write Scratchpad (Cannot Fail)
| RsT | PD [ select [ws | TA | <8-T[2:0] bytes> | CRC-16 | FF Loop |

Read Scratchpad (Cannot Fail)
[RST | PD | Select | RS | TA-E/S | <8-T[2:0] bytes> | CRC-16 | FF Loop

Copy Scratchpad (Success)
| RST | PD | Select | CPS | TA-E/S | Programming | AA Loop |

Copy Scratchpad (Invalid Address or PF = 1 or Copy Protected)
[ RsT | PD [ Select | cPs | TAE/S | FF Loop |

Read Memory (Success)
[ RsT | PD | Select | RM | TA | <Data to EOM> | FF Loop |

Read Memory (Invalid Address)
| RsT | PD | Select | RM | TA | FF Loop |

Maxim Integrated 21



DS2431

1024E> |, 1-Wire EEPROM

XEHEEDH
AEYR—DIDBRADE/ A MADEBERAH, XE

NV ZAZ|DS2431 % 1D AR LTIciHE. BEld

2RZTAHIXT, TEDKDICEWE T,
MASTER MODE DATA (LSB FIRST) COMMENTS

Tx (Reset) Reset pulse
Rx (Presence) Presence pulse
Tx CCh Issue “Skip ROM” command
Tx OFh Issue “Write Scratchpad” command
Tx 20h TAT1, beginning offset = 20h
Tx 00h TA2, address = 0020h
Tx <8 Data Bytes> Write 8 bytes of data to scratchpad
Rx <2 Bytes CRC-16> Read CRC to check for data integrity
Tx (Reset) Reset pulse
Rx (Presence) Presence pulse
Tx CCh Issue “Skip ROM” command
Tx AAh Issue “Read Scratchpad” command
Rx 20h Read TA1, beginning offset = 20h
Rx 00h Read TA2, address = 0020h
Rx 07h Read E/S, ending offset = 111b, AA, PF =0
Rx <8 Data Bytes> Read scratchpad data and verify
Rx <2 Bytes CRC-16> Read CRC to check for data integrity
Tx (Reset) Reset pulse
Rx (Presence) Presence pulse
Tx CCh Issue “Skip ROM” command
Tx 55h Issue “Copy Scratchpad” command
TX 20h TA1
Tx 00h TA2 (AUTHORIZATION CODE)
TX 07h E/S
— <1-Wire Idle High> Wait tproGMAX for the copy function to complete
Rx AAh Read copy status, AAh = success
Tx (Reset) Reset pulse
Rx (Presence) Presence pulse
Tx CCh Issue “Skip ROM” command
Tx FOh Issue “Read Memory” command
Tx 00h TA1, beginning offset = 00h
TX 00h TA2, address = 0000h
Rx <144 Data Bytes> Read the entire memory
Tx (Reset) Reset pulse
Rx (Presence) Presence pulse

22
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DS2431
1024k . 1-Wire EEPROM

EVERE
SIDE VIEW FRONT VIEW
10
2 |
31
FRONT VIEW (T&R VERSION)
1 M
2 |
3 I—%/
TOP VIEW
TOP VIEW TOP VIEW DS2431
GND N.C. N.C. A
- - - N.C. 71771 "I ' 1767 N.C.
(W () () A
-7 |27 S A I
DS2431 T 3 - ot
(o) o2 (es) ODYS: e L LAING
10 N.C. NC.
UCSPR TDEN
(3mm x 3mm)
*EXPOSED PAD
BOTTOM VIEW BOTTOM VIEW
1 2
GND 2
DS2431GA
DS2431G R
10 GND
10 1
SFN SFN
(6mm x 6mm x 0.9mm) (3.5mm x 6.5mm x 0.75mm)
NOTE: THE SFN PACKAGE IS QUALIFIED FOR ELECTRO-MECHANICAL CONTACT APPLICATIONS ONLY, NOT FOR SOLDERING. FOR
MORE INFORMATION, REFER TO APPLICATION NOTE 4132: ATTACHMENT METHODS FOR THE ELECTRO-MECHANICAL SFN PACKAGE.
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DS2431

1024k |~. 1-Wire EEPROM

F—7 &=V ETOSFN/INY 5 — DM

A A A A A A
N N N N

A A
¥ P

-

USER DIRECTION OF FEED
LEADS FACE UP IN ORIENTATION SHOWN ABOVE.

SFN
(6mm x 6mm x 0.9mm)

\

USER DIRECTION OF FEED
LEADS FACE UP IN ORIENTATION SHOWN ABOVE.

SFN
(3.5mm x 6.5mm x 0.75mm)

\j
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NYT—=o

1024E> |, 1-Wire EEPROM

DS2431

BHD/ N —OREBRS LU T RIS —2 (7w T > b)idjapan.maximintegrated.com/packages SR L T ZE 0,
BB, Nyo—I0—RIZEEFND+]. T#]. FEIET-1HIEROHSHINRIRZRLI=EDTLA S FH A, /Ny or—2REIG/ VY
T—FOEDICETDEDTROHSIH SRR EIBFZEAE L. HAEICKL DTNy T—2O0—RPBEDZEMHDREFTELTL

220,
NYT—=I547T INY—o3—R S 2ENo. S RINF—2No.
3 T0-92 (Bulk) Q3+1 21-0248 —
3T0-92 (T&R) Q3+4 21-0250 —
6 TSOC D6+1 21-0382 90-0321
2 SFN (6mm x 6mm) G266N+1 21-0390 —
2 SFN (3.5mm x 6.5mm) T23A6N+1 21-0575 —
6 TDFN-EP T633+2 21-0137 90-0058
6 UCSPR BR622+1 21-0376 77”1’78_9_1:%;;@/ —k

Maxim Integrated
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http://pdfserv.maximintegrated.com/package_dwgs/21-0248.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0250.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0382.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0390.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0575.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0137.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0376.PDF
http://pdfserv.maximintegrated.com/land_patterns/90-0321.PDF
http://pdfserv.maximintegrated.com/land_patterns/90-0058.PDF
http://japan.maximintegrated.com/an1891
http://japan.maximintegrated.com/an1891
TA37
線

TA37
線

TA37
線

TA37
線

TA37
線

TA37
線

TA37
線

TA37
線

TA37
線

TA37
線

TA37
線

TA37
線

http://japan.maximintegrated.com/packages

DS2431

1024E> |, 1-Wire EEPROM

CXETRE

R eXETH

B

METN—Y

0 050704

AR

1 081604

EVREBE]ZZEE,

[Electrical Characteristics (BBIH1E) ] DR TV vinyZ0.5VA 50.46VIC. V1 max)
w4 IND B4 AVIZEEL. VHy(M|N);d_:O.22V7J\E>O.2 WICEE,

[Copy Scratchpad [55h]]DIETIE—E% 13msh 5 12.5msIIS1E,

14

2 090506

(BB |RICSEN/ Ny o — 228U CTEFR,

[EVBCE]DIETCSP/ Ny 7 — U9 212 [*See package reliability report for
important guidelines on qualified usage conditions.] DT %0,

[Electrical Characteristics] DR T/\—23 VA2IZ3F L Tprog (FATZ X I8 D
[Parameter]| & 12.5msh* 5 10msICZEE (1B KV 13— E88), teppZHIRL T,
FRICLIED DT, tppy. tusps twolZFE#. GBDICV Y FIDEDIC.

lPROG max%O.SmALCEﬁo

1,23, 13

[ AEUBBEDA] DRZFEH.

23

3 122106

[EVEEICCSP/Ny o — DDA RES ZEM.

[Electrical Characteristics]Z&RICHVT. V vingZ0.46VH50.5VICEE,

[Absolute Maximum Ratings (&8 HmAER) I ICH T, REREZ-55CT~+125T
|IZZ &, [Electrical Characteristics|&RICH T, 85CTDVpyp&E T—F RIFE40E(IC
LI EBENR—RICLTVHEVT ZZE, REFFBOMLRISRDEZEM | [EEPROM
writes can become nonfunctional after the data-retention time is exceeded.
Long-term storage at elevated temperatures is not recommended; the device
can lose its write capability after 10 years at +125C or 40 years at +85C.|

1,2,3

4 102207

[BEIDKRT., )— MREFOB@DBESZHIFRL T TDFN-EP/XY o —2 %8N,

[Electrical Characteristics] DFR TV, ax) 1% 0.3VA'S0.5VICER. ty1 (max)
RN DeZHIBR. tywo EFRkICNote 15%355}]1]\ ECERDNote 175 LV 18%F 5.
Note 20%f£1E,

2,3

[ F PR DR ICEPHBEZEM,

X1 1MWrite-Zero Time SlotlZe&3EM,

19

[EVBRBICHNT/NYyr—REER/ DT 7 o oBLU. SEN/SY T —JI3BR
WRHEEBADT TUr—2a v IlDOHBLTHY . FHFTATIRGY FEAL
WDEEEM. [T7—7&U—ILETDHSFEN/NY or—2 DA EIDIB%BM, 28] IC
ST UCSPR/IXY =D ZHAICDNTIESB O EhEL LT e WD FEEN,
T—T &I —ILDTO-92/%y 7 — Ui FIEH L Z 100 2 )LOBRBICESONTNET &
WDEZIEN,

24

5 032008

SFNOIEVEBICZ 7 T or—3>/— 81322 77 L2 2ELTEM,

24

[\ —2REEM,

25

6 8/08

FLWT U TL— 2D T—5 2 — MR,

INTC

7 6/09

[BEIrS[EENEbELLES N DEREEZHIR,
UCSPRINW T —2DEVEBZEBICAHNIGFHIBISIUTE VEE| ZE#,

1,5,23

8 10/09

[BE|DRPDMBAZE]IE

12/10

R OEALEH/N—3 OERZHIFR.

10 3/11

MBR] DOIEICESH/—3 2 OBRZEM,
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DS2431
1024E> |, 1-Wire EEPROM

eRETREE(RE)
k%8 22ETH L] WEIR—2
[Electrical Characteristics] &(MNote 1&2&E#, 7—F AT IUTTIAI I RAT—F %
11 112 |#EL. EPROME— RABEESEDITIIA T ZFFhICRE T DUENHDENDFE 3,7,8
[XEUFOER] DIEISEM,
12 2/12 [BUZE] &, [EVEBI]. /Yo —2] &RIZ3.5mm x 6.5mm SEN/ X & — &R %3810, 1,23, 24,25
13 3/12 [Electrical Characteristics] #&®MNote 4& 15%24ET, 3
maxim
integrated.

VFEIL- D NRER T141-0032 REEBMHE/IIXKAIF1-6-4 KIF=1—7« 4586 20F  TEL: 03-6893-6600

Maxim(3FZ 2 I Maxim& G (ZHIA EN/EEE A DEBDERIC DWW T —tIEEZANINE T, ERFFSA U RIIBAETNTNEEA. MaximlIbERF
FERLKOABRRUAFEZZE I DIEMNEBRLF T, [Electrical Characteristics (EXRAFE) I DRITTRT /S5 A—F{BE(Min. maxDEFHIEME)IS. ZDF—%
— NDMDIBFA TSR L T ELBRINE T,

Maxim Integrated 160 Rio Robles, San Jose, CA 95134 USA 1-408-601-1000 27

© 2012 Maxim Integrated Maxim® O B L UMaxim IntegratedidMaxin Integrated Products, Inc. DEFIET Y,




<<
  /ASCII85EncodePages false
  /AllowTransparency true
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


