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DS197213. WAMDEiButton®/Xy o —IWIZE
256 hDAR—2UDAEYR=DELTEBREIND,
1024y hD1-Wire® EEPROMFY T, 7—%IF
8INA NDROZYF/INY RICEZTRE N, EEISh/:
%I, EEPROMATEYICOE—ENZF 9, 15RIHAE
LT AR=DDZFATIR=DEFERICEAARE
950, FHIFEPROMI I 2L —2 3> E— RICERTE
9E5IENTEZTY, 2O 2L —3F— KTl
2EY MEIDS0DREICDOAEE T DI ENTEFET,
DS19721%. BEHA N1 AD1-Wire/NZ2 &@LU TEEL
F9, ZO@EIF. EED1-Wire O b JJVIZHERL T
WEd, ET/NNARII. HERICL—TTESAEN:
TEARAREEEZFNZFNEBD64E Y NROMERES%
A CTLFd, COEFESZFEOT. VILFROVT
1-Wirexxy MRIECT/NA XDV RLREZIBEIT D&
NTEZ9,

PIVr—3>
Tt 2 ) — T A — %
R (WIP) B

Y —)LVEE

EEEE

RI/MBET YA L—T
sk canil]

PART ACCESSORY
DS9096P Self-Stick Adhesive Pad
DS9101 Multipurpose Clip
DS9093RA Mounting Lock Ring
DS9093A Snap-In Fob
DS9092 iButton Probe
EVEE

F3 SIZE F5 SIZE

‘3‘10mm‘ . .5.89mm

| ‘ "; 0.51mm ! ‘ .‘30,51mm BRANDING

P — -
o |

T U ¢

X A

S o
gop
52 ® 2D

0000006234FB

%1 -Wire®
77

17.35mm

I

GND GND

N AXI /M

HER

¢ Z256EY PDAR—=DIZHEIZTN/=1024EY +D
EEPROMXE!)

¢ BEAEIR=DIIWT DRANGEIAAHRE.
F/IFEPROMIT I 2L —2 3 E—F([Writeto O
(ODERAA)])DEREH AT E

¢ AL YFRAVIMERTVIRETAIVZ ) 2 TIC
KOT/AXBBICHITBMREARETE

¢ |[EC 1000-4-2L-NJVADESDIRE (+8kVIEBLHLE.
+15kVZERRLE. typ)

¢ 2.8V~5.25V (-40C~+85C)DILL\EEEFTD
SENY EEiAA

¢ 1-Wire70O F3)L%EERALT15.4kbpsE /=13
125kbpsDEETH—FT 4 DFIMEBIZELDT
KRR MEBRE

HiEDiButtonDiFE

¢ HERFICL—YTESAFN-BEBED6G4E Y FEF
BEICE>TE—®RIPBEELE V=D, T5—0
HINTFINA IR EHXTE 2 RIR

¢ 1-Wirexw FRZILFROY 72 MO—-SHE

® FYTR—ZADF—F*+v ) F7H. BFEHL
ATV RARF=IVr—AARICRESI .
T4 7D KVERZRE

¢ WEMICHUMFITIONEIRET, F—FIC70ER
AJEE

o RYVERIIAY TR TO—-TELEHEES

¢ BCEEITDIHERER. 75 2ICLDTYF.
FFV R LICELAITOY 2ICEDT
BFIIHES

¢ GBI BRNICEEEZNMT2EETLEVR
B2 AERN

BE
PART TEMP RANGE PIN-PACKAGE
DS1972-F5+ -40°C to +85°C F5 iButton
DS1972-F3+ -40°C to +85°C F3 iButton

1-Wired L UiButtonidMaxim Integrated Products, Inc.md
ZREIETY,
MAXI/V

+(3#(Pb) 7! —/RoHSER/ Ny 7 — 2R LI T,

Maxim Integrated Products 1

rTF—5— MIBEABWRTHY . HERORIDOHDAEMENHY T, RETOBIIREBRT -5 —bESRL TS,
ffit&. #HA. FEBEWICDL TIIMaxim Direct (0120-551056)IcEBLEhEVEEL< . MaximDD T THA b

(japan.maxim-ic.com)% ZEL &y,
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ABSOLUTE MAXIMUM RATINGS

IO Voltage Range to GND .......ccccoooviiviiiiiiiii, Junction Temperature............ccccooviiiiiiiiiiiiie +150°C
IO Sink Current ..o, Storage Temperature Range .............ccceeevvnenn. -55°C to +125°C
Operating Temperature Range

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, unless otherwise noted.) (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 IL IO pin at Vpyup 0.05 6.7 pA
High-to-Low Switching Threshold ViL | (Notes 5, 6, 7) 0.5 Vi“g ; v
Input Low Voltage ViL (Notes 2, 8) 0.5 \
Low-to-High Switching Threshold ViH | (Notes 5, 6, 9) 1.0 V*j“g ; v
Switching Hysteresis VHY (Notes 5, 6, 10) 0.21 1.70 Y
Output Low Voltage VoL At 4mA (Note 11) 0.4 \
Standard speed, Rpup = 2.2kQ 5
Recovery Time {REC Overdrive speed, Rpup = 2.2kQ 2 us
(Notes 2, 12) Overdrive speed, directly prior to reset 5
pulse; Rpup = 2.2kQ
Rising-Edge Hold-Off Time tREH Standard speed 0.5 5.0 s
(Notes 5, 13) Overdrive speed Not applicable (0)
Time Slot Duration tsLoT Standard speed 65 us
(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
Presence-Detect Low Time tPDL Standalrd speed €0 240 us
Overdrive speed 8 24
Presence-Detect Sample Time tMsP Standard speed 60 75 s
(Notes 2, 15) Overdrive speed 6 10

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
10 PIN: 1-Wire WRITE
. ) Standard speed 60 120
Yx,gti_szzr’ﬂ?m?me twoL | Overdrive speed, Vpup > 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 15-3 us
(Notes 2, 18) Overdrive speed 1 2-3
Read Sample Time - Standard speed tRL + & 15 LS
(Notes 2, 18) Overdrive speed tRL + & 2
EEPROM
Programming Current IPROG (Notes 5, 19) 0.8 mA
Programming Time tPROG (Note 20) 10 ms
Write/Erase Cycles (Endurance) Noy At +25°C 200k o
(Notes 21, 22) At +85°C (worst case) 50k
(?\Jagﬁeszt;n;f,nzs) tDR At +85°C (worst case) 40 Years

Note 1: Specifications at Ta = -40°C are guaranteed by design only and not production tested.

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. If a 2.2kQ resistor is used to pull
up the data line, 2.5us after Vpup has been applied, the parasite capacitance does not affect normal communications.

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

Note 6: V1L, 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 10. Lower Vpyp, higher Rpup, shorter tRec, and heavier capacitive loading all lead to lower values of
V1L, VTH, and VHy.

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

Note 8: The voltage on 10 must be less than or equal to Vi max at all times the master is driving IO to a logic 0 level.

Note 9: Voltage above which, during a rising edge on 10, a logic 1 is detected.

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

Note 11: The I-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 is guaranteed to sample a logic 0 on 1O if there is a DS1972 present.
Minimum limit is tppHMAX; Maximum limit is tPDHMIN + tPDLMIN.

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 tw1LMAX + tF - € and twoLMAX + tF - €, respectively.

Note 18: 5 in Figure 11 represents the time required for the pullup circuitry to pull the voltage on 10 up from V|L_ to the input-high
threshold of the bus master. The actual maximum duration for the master to pull the line low is trLMAX + tF.

Note 19: Current drawn from 10 during the EEPROM programming interval. The pullup circuit on 10 during the programming inter-
val should be such that the voltage at 10 is greater than or equal to VpupmiN. If Vpup in the system is close to VpyupmIN, a
low-impedance bypass of Rpyp, which can be activated during programming, may need to be added.

MAXIN 3
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Note 20: 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 IL.

Note 21: Write-cycle endurance is degraded as Ta increases.

Note 22: Not 100% production tested; guaranteed by reliability monitor sampling.

Note 23: Data retention is degraded as Ta increases.

Note 24: 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.

Note 25: 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.

COMPARISON TABLE

LEGACY VALUES DS1972 VALUES
PARAMETER STANDARD SPEED OVERDRIVE SPEED STANDARD SPEED OVERDRIVE SPEED
(us) (us) (us) (us)

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 8 24
twoL 60 120 6 16 60 120 6 15.5

BENGEE, BERBIRGE DO, 1-Wire7OY LY ROBRICEWUET,
DIFBICER LTI A

&L KFOHMEIF. FERD1-Wire

=]
?‘EJDEI

MAXIMN
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EE3 0
DS1972(d. 1024y NMEEPROM. &X7/NA ~D
I—RAGEY/EAS/NNA S &FEZ DB/ bDLTRH/
BER—2 BROTIEBEDT-Wireq/ 571 —2
M 24EOEiButton/Ny r—RICREL TWLVET,
ZDS1972I3EEMD64E Y FROMEFRESEZF DT
WEXT, COEFRESIIHERFICL—TFTETIATIN.
BB AFRIITDIEEDIDERMHLF T, F—FId
1-Wire7OMJ)EBL T PIVEEEESNE S, 2h
WIINDDOF—9EBERETS VRISV IUHDESLY
FtHA, DS197213. XA AR EEIILDRSY
NR—INDEBLAAFI/NY T 7 ELTHEEST DR ITYF
/Ny REFEINDEMAE) BEZRATCNET, T—F
IEFTROTYF/INY RICEEAEN, Z2IhDoT—5
ERARTENTEET, T—Ih RIS NIEIC,
Copy Scratchpadd¥ > RIZEDT. ZDT7—FIF
BRERATUMBICEESINE T, DS197207 1) —
2aAvIlE. PORIASE/ /IN—F T A=% TR
(WIP)EHF, V—ILEE, EEEE. BLURT/IEE
T=HFANL—DRENBYET, DS1972&DiEER
DYV 7 b x7ld. japan.maxim-ic.com/ibutton$s'o
BRAYDO-RLT. AFITDZENTEZT,

=

H1o70voRIE. DS19720FE#HEHEzo a3 &
ATV VOBEFRERLTNE T, DS1972(4.
1) 64EY bDL—TERAAZROM, 2) 64EY DR
T2 9FINY R, 3) 4 x 32/3 hX—IDEEPROM,
HELV4)64EY bDL D RAIR=IDADDEETR
T—YBRERNSBERENTINVET,

PARASITE POWER
0 1-Wire - 64-BIT
FUNCTION CONTROL | LASERED ROM
A
MAXI
y DS1972
MEMORY -t
FUNCTION -
CONTROL UNIT |«
CRC-16 -
GENERATOR -t  J
64-BIT
DATA MEMORY o SCRATCHPAD
APAGESOF [
256 BITSEACH [
REGISTER PAGE -
64 BITS -t

M1. 70v20H

1-Wire70 ML OEBEEIL. H2IRSNTHVET,
INZAVY R —I3FET . LTFD7TDODOROMERED V> KD
NI DERETDRELHIF T, 1) Read ROM
(ROMERERY). 2) Match ROM (ROM—ZE%). 3) Search
ROM (ROM#%ZR). 4) Skip ROM (ROMXZ v ), 5)
Resume (FBR). 6) Overdrive-Skip ROM (ROM7—
IN—=RZSA4TZ2F v ), F£/=137) Overdrive-Match
ROM (ROMA—=/N\— RS A T—%), 1ZHERETERITS

AVAILABLE COMMANDS: DATA FIELD AFFECTED:
. READ ROM 64-BIT REG. #, RC-FLAG
DS1972 COMMAND LEVEL: MATCH ROM 64-BIT REG. #, RC-FLAG
1-Wire ROM FUNCTION COMMANDS gmﬁgmom g‘éBF'E A%EG‘ #,RC-FLAG
(SEE FIGURE 9) -
RESUME RC-FLAG
i OVERDRIVE-SKIP ROM RC-FLAG, OD-FLAG
OVERDRIVE-MATCH ROM 64-BIT REG. #, RC-FLAG, OD-FLAG
\
WRITE SCRATCHPAD 64-BIT SCRATCHPAD, FLAGS
MEMORBSFL%S'T%,ECC'E',\CAM DS READ SCRATCHPAD 64-BIT SCRATCHPAD
SEE HURE D COPY SCRATCHPAD DATAMEMORY, REGISTER PAGE
READ MEMORY DATA MEMORY. REGISTER PAGE

X2. 1-Wire 70O b JILOEEEE

MAXIN
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MSB

LSB

8-BIT
CRC CODE

48-BIT SERIAL NUMBER

8-BIT FAMILY CODE
(2Dh)

MSB LSB MSB

LSB MSB LSB

X3. 64y b L—HEIAAROM

POLYNOMIAL = X8 + X5 + X4 + 1

18T 2ND 3RD 4TH
STAGE STAGE STAGE STAGE

X0 X! X2 X3

| >-

) >

5TH 6TH 7TH 8TH
STAGE D_' STAGE [ ™ STAGE [ ™| STAGE

X5 X8 X7 X8

INPUT DATA

X4. 1-Wire CRCERLE:

5. Overdrive-Skip ROMO~¥ > K &7=130verdrive-
Match ROMOY > RN MAMRT D& T/ U
F—N—=RSATE-RIZBITL. 2OE—RTIILAE
DOBEIFINTCEERELVSNVEETITONE T,
INODOROM#EEO VY Y RIZEREI N2 70O ML,
ROICEHNTIVET, ROMBEEOY > RAERIC
EITENDE, AT MEEAND T I ZINAEEICEY .
YRY—FA4DDATUHEDY Y ROWT N1 DEZE
HIDZENTELT, CNODOATUHEIVY RD
7ORaVE. B7ICEBEHINTNET, IRTDF—F
I3, BTFHEY F&EEBRICHEERY EBAHDTThNE T,

64EY L —YEiAHROM
&DS197213. 64y FROBEBEMDROMI— FZfx

TW&EY, ZBEMSDEEY MEL 1-WireDT7 731
d—RTY, ZORDABEY I BED U 7V

BSTY, mEDBEY M3, FEHNBE6E"Y NDCRC
UETTERE)TY, FMIcDI\TIIHN3ZSRBL T
T, H4lZRENDEDIC. T LTI RFZEXOR
T—hrhoBEIND ERZIENICE D T1-Wire CRC
HERESNE T, TOBERXIE. X8 + X5 + X4 + 1
TY, 1-Wire CRCICEEY De¥Ml3. 7o —23a >
J— K27 [¥F 2 LDiButton®R@ICA S EITEE
BCRODERERZEICEH INTIVET,
DITORMLDRIDEEY NI, OICHEBEENE T,
RICT7I)OA—ROTRETMNEY Mhoaxy . 1B
TEY NI DT A vENEd, 77X 0—RD
8EBHDOEY AN ETNBE. VUTILEEHLAS
INEd, VUTILESOREDE Y MHIANIND &
TR LIDXFZIZCRCOMEZ=HBATINE Y, CRCOD
BEYRNEZL TN VTBE, VT MLIURZIFTIANT
OICRY &9,
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AXEYPOER
F=HZATVELDRZIE. RBICRTEDICUZTT
RLZZERBERICHDET, T—IAEVELDRFIL
EHIRICTRE 7 ORI ENTEET, DS1972
MEEPROM7 LA 1. &8/\1 hD183ITHEREINE T,
BAD16FE. 4XAT ) R=I(R—=IY32/81 M)IC
BEICHEIESNTIWEY, Thod4RXR—DF—RT—%
AEUTT, LIRYINADITIST DHRE/NA NERE
LT, EX—=2aA—TVFEHFE). SrARE. 0
EPROME— RICEBICERET DI ENTEZT, BE
D233, REL DR EFM/NA MNTEERINE T,
L2 RZ5E. 4/51 bORESE/NA S 1/31 bD
JE—PBRIE/NA ~. TP RJNA b BKXU2/31 b
DI—INA NEEA—H—ID/N1 N THERENET,
BEA—H—IDIZ. I—HEEDNDI—RTENFVF
Bhoe 7N —3 Y7oz 7CIOIDI—R%E

ICRIBEE T NRYLDEEAX—H—IDDRE EETF
IZDNWTIE. BBLEDELTES . BERIIIFHBTT .
ZDERIEIIIR/WHEEICRL CTREETHY . ERALA
WelzzEhy,

XA EEPROM7 LA DIFH. 8/N1 MDEREMER D
ZUF/INY RERBELTNE T, EEPROMY LA A\DE
RAHIE. 2EBOTOEITIThhEd, T—2I3Fd
AOZYF/INY RICEERAEN., \NTXAT7LAIC
dE—hEFd, ZOTOBRICEDT. XM U7 LAIC
JE—2NDHEIC. FTRITVF/VY RICEZTAEN
[eTF—5%BITDIENTEET, ZDT/N1 RIS,
296/ NDAE—EEDHEYR—MLET, XU
ZYF/NNY ROF—FHOAE—FBEICEETDEDIC
9Bl Write Scratchpad v > REHIIEZHND
7 RLUZNWIDIERTIHEY . 2811 hDT—FH
A0 Z9FINY RIZBEERAFENDBELH Y FT,

ERTDE. DS1972hEhbN TSR GEZHAIT DD
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
. ) 55h: Write Protect P2; AAh: EPROM Mode P2;
0082h R/(W) | Protection-Control Byte Page 2 55h or AAh: Write Protect 82h
. ) 55h: Write Protect P3; AAh: EPROM Mode PS3;
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

7 RLRIGERAAREES NG, FHEELEEIL E A

*ZDT KLXIFAAhSE /o IIEBhICRES D & IRV ERICKVE T, MDEDT— RERET ST ENTEEITH

5. XEUV YT

MAXIN
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REHIHL 2 &3, Write Scratchpad IV > RTZ{E
T—=INRIZYFI/INY RICO— REINDBEERE
LET. 5SOhDREHREEBRLAARE)ICEDT. ZE
T—HIIEBEIN, BETRLADAAN AT T—H
2O ZyF/Ny RICO—RENFET, AAhNDRERE
(EPROME—R)ICK DT, RET—FEWET ML
DA VAR F—5EDRBEN R TV F /Ny RIC
A—REhFEd, REHEHL OIYDZDMDEREIC
ST, [WITBDAFEIUR=JIEAHA—ToDFF LMY,
BEPRICTIVERALTCEZTRALIENTEZ T, /e
S55h X 7= IFAANDREESIFE/ N1 N ERE IS REFIE/ N1 b
DEAARELITIVE T, BONDRESIHE/ N1 MEEE
IC&>T. AE—IFHILEENEEA, Dz, ErA
RESNT—FETNAANTY 7L v 1952 &
NCEZXIT (T BLHENT—5 CHHERETRE).
AE—=BFIE/NA MIBERBEF I T BICERS .
DT NTDREFIE/ A b, I—FNA b BXU
ELARER—THELDBRERBICHERESNIBA(IC
PRV, JE—BSLENA bEERALTLSZE . JE—
B5lE/NA R &ESBhF/2IFAANICEETET D E. LU XY
EQA—HNNA MIADIAE—DRAIIITNTHILES N
F9, Flo. BAAREINTCAA D AEIR=IAD
AE—DRA(THEHLEY TV a)IFINTHEIESN
x9,

PRLRALORIBILVEBERT—F R

DS197213. TA1, TA2. BXUE/SD3IDD7 KL-R
L2 5ZFERLET(R6),. oDl 225D
Z<D1-WireF/NA ZEHBLTINVE AL DS1972
TREBENMDPLERBDE T, LORITATEXUTA2
IZIE. T—FDERAAFKT—F DRI TDIEELE T K
L2ZO—RT2REBELNHYET, LIORFE/SIZEREY
BREOEEIT YL IRYTHY ., EBAAAVUR
ICEDT— I REMERI T DIHICERINE T, E/S
£ ME[2:0]1CIEWrite Scratchpaddv > RTEES

2T[2:0]A'O— REn., BHOT—F/\1 T EIZA Y
YA RNENFET, Ihid. FEE. 8/N1 hRY
ZYFINY RRDNA MRTA 7Y bHDO 5T,
PFEMFISNBE/SL O 5DE Y KoIZ. ROZYF/Vy R
RNDTF—IHEREKXICE D TENDIRED, YVRY—
HWYEETD/NNA MW ROZYF /Y ROREITET D
DICBBENA MK EDRBNEEIF. Oy o1&
BUET, ROZYFINVY RADEIAAEBMICT D
IZI3. T[2:0]h0THDBELNHY . YRI—II8FT—H
INA NEREBHATHDIBENNHIE T, BV 3. 4,
BLUGICIIHEEN B FBA. INOSDEY MIEIC
O0%&FAMY £9, AAF/=ISEREE&ASR (Authorization
Accepted) EFISNDE/SL DX YDREMEY M.
2O ZUFINY RICRESNET—IHBEXED) 7 R
LRICEICOE—BHTHDIEERT IT7ELT
BWEELE T, ROTYF/NNY RIZTF—HIEESALE.
D700 T7ENET,

Bid s EREE

T—5%DS1972(CEFRALICIE. ROTYF/VY R
HBERELTCHERIDIRENHIUE T, £,
¥ X% —h'Write Scratchpaddv > R&EZXHL T,
FREDHEAET7 RLAZEELEF T, TNITHEINT,
20ZYFINY RICEERACT—INEEEINET,
&, Copy Scratchpadd~v > Rid. 8/ MERT
ETSNDRENHIET., I8bB, BET7 LR
(T2, T1. TO)D3DMDLSBIFO0ObTHDEH H V)
F9, FEOMBDT[2:0]A%ETNDE. OE—HKeEN
FRIEENF T, FFEDFHE T ([Write Scratchpad [OFh]]
DEESR)TIE. Y AF—IIWrite Scratchpada~¥ > R
=T ZAMREICAVY F. 7 RLRAGEESNIZER
D7 RLR), BLUOTF—5DRECRC-16%2ZET D
CEIICEIET, YRAY—IIZDCRCOEZEFY . D
BEVRAY—NWEOtELIBEERE LT, BENKRID
Li=hESh=HEL. Copy Scratchpadd v > RIZ

BIT# 7 6 5 4 3 2 1 0

TARGET ADDRESS (TA1)|  T7 6 T5 T4 T3 T2 T 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 rLRLIRS

MAXIMN




1024Ey FEEPROM iButton

ELZENTEET, YRXY—HCRC-162FITEDZ &
W TEHLMESIE. Read Scratchpad OV > R&X(E
LTCTF— =M% 20BN HIET, DS1972
3. ROZYFINY RF=5DTY 7 TILELTIEE
7 RLATA1BKUTAZ#&)RL. E/SLOZA5DOHNAE
ERELZTT. PF7Z TN Y hENTWDIBEIT.
TFT—=HNW RO yF/INY RICIEBICERELBA DIEh.
FrIT—IWBEICAIZYTF/INVY RICEBTAENE
DARICEBREEAH DI EICRBIET, ZDBES.
YR —IIGH) ZFIT2BEBIIH ) FHA. YRI—
ETF—=5R05vF/INY RICESACHEARTE
MBI DIENTEZT, BERIC. AATDZ TR EY b
I, BDOPFIS MO TEINTNDEEIE. 7/\
4 ZH'Write Scratchpad v > RZBHELEH D/ &
HZRLET,

IARTCHELLEFTSINDE. mT7ZIM T TSN
F9, ZDBE. YRY—II2FT—5 /N1 hMDFREY
EREIERITDIENTEZT, YRAY—NWTF—5%
1&EEL /=%, Copy Scratchpadd~v > R EEXEH
THDIENTEET, 2DAVY RDEICIE. TAT,
TA2, BXUE/SENS3DDT7 RLALIDRYDTF—5
NELLELSDBELNHIE T, YVAI—II. ROTUF
INY RESRABM DT, TNOSDL I AYDREZEE
TIRENHIET,

AEYHEEIVY R

[AEUHEEDT7O—Fv— K~ (B7)IF. DS19720D AE
JICT7OERITBDOICBERTONIILERLTNET,
INOSDWEEEFE DT, T/INA REZRAEZEI D556
(I, TAEYKEEDR I DIEICEEH N TLVNE T, YXI—

EDS1972MEEIE. FERE(T T 7L~ OD = 0).

I HA—/N= R4 TEEOD = 1)DWFNHTHIThH
nNEd. == R4 TE—RICHEICRESNTL
EONSEIE. DS1972I3RERETEMEL X7,

Write Scratchpad [OFh]

Write Scratchpadd v > riE, T—FXEU & LD
AIR—=TDELAAATRER T RLZIERSINE T,
2OZYUFINY RFP—=FHTLANOIAE—H'TEER
TF—HICTDICIF. ELWIERT®BES8/N1 ~hD
Write Scratchpad v > REEITIDLENLNHIET,
Write Scratchpad v > Rid. #XN7E7 FLZABLD
—EBDIEFE RIRET I AN &#RDCopy Scratchpad
vy RIFELEENET,

¥ 25 —|3Write Scratchpad v > R&EFEH L7/=E&IC.
FI21N1 FDBET KL, ZNICHNTR ISV F
INY RIZEZIAFND T —FEEHTDRELNHIET,

MAXIN

FOT—51E. T[2:0]D/NA A TEY MBI ISYF
INY RICEZIAENE T, E/SEY ME[2:0]1C1355E
NA ATy MO—REh, &FE0/N1 M EIZ1Y
YA RNENET, BEEMIC. E[2:0]IIRTZYF
INY RICEZIRAENZBETIVANA MDA MA TV b
ZRXLTWET, TJILT—9/\1 bOADZIFTANSI
x99,

Write Scratchpaddv > R&ZET95E. DS1972H
MDCRCEMER(M13SHR)IF. OV RO— K oiasEh.
VA= oEHEINDREDT—F/NA NTHKRTITD
F—H AN —=LE2EDCRCEELFT, £ICRC
EmEET) 7L TH S, Write Scratchpadv > RD
a7 > R3O—R(OFh). 3B5%7 RLZ(TATHKUTA2).
BFUOETF—INANEL TN UTDIEICELDT,
ZDCRCH'CRC-16ZBIEREFEDTEREINE T, EH.
CRC-16DEt&EISI. YRAY—HRETDEERDTATE
TA2EKUT—5ZFERLTITPNE T, YRY—IT.
W\ DTHWrite Scratchpad V> RZERTIT DI ENT
EXY, 2L RO UF/NY ROBRIGELEIBES
(E[2:0] =111Db)IZ. Y RAY—IFT16EDFHEY 5 1 L
Z20OY hEEHL. DS1972H4%m L7=CRCZF(FE
DT ENTEET,

Write Scratchpad 3V > FA'ERAAREMREICERITSN
£5ETBDE. RIS VF/INY RICIIEETF—5 TS
BLATUHNDOEET—ZHO—-—REnEd, BFIC.
BHRT7 KL ZIR—=IUHEPROME— RIREEDIFH T
202 YFINY RIZIE, EET—FEAT)RNDERE
TF—HOE Y NEMUOREENO— REhE T,

Read Scratchpad [AAh]

Read Scratchpaddv > RZ&E>T. L7 RLX
BLORTZYFINY RT—FDEEMZRIET D&
NTEF9, YAY—IIZDAV RO—RERETD
. B ZERIBL I T, FED2/31 M. 3BFET R
LATY, ZDRDINANIRTATEY NT—F
AT—FRINA MNE/S)EL HWNVT RO ZYF/NY R
T—=FThHY. CORITZIFINVY RF—FIIVRT—
NEMEHLIZEDEERRBDEENHUE T, D&
3. BET RLZANLDORAIR—DRH, FI3E LA
RET— RPEPROME— RRREODR—DRAICH DIEE
3. BIEETY, FMHICDNTIE. [Write Scratchpad
[OFh]]DIEZSRBRL TS, YRY—IF. Y
ZwF /Ny R(E[2:0] - T[2:0] + 1734 N &9 N THA
ROBENHUE T, ZDEIC. YRE—I(IF. DS1972
DoREINTF—YICEDLK RECRCEZ TR 7,
V27— CRCEZELRBICHERY ZH#tTDE.
IARTCOTF—ZIFAT Y I1IRKRIET,

cl61Sd



DS1972

1024E> FEEPROM iButton

BUS MASTER Tx MEMORY
FUNCTION COMMAND

FROM ROM FUNCTIONS
FLOWCHART (FIGURE 9)

T0 FIGURE 7b
WRITE SCRATCHPAD? #<__READ SCRATCHPAD? >
Y lY
BUS MASTER Tx BUS MASTER Rx
TA1 (T[7:01), TA2 (T[15:8)) TA1 (T[7:01), TA2 (T[15:8]),
AND /S BYTE
Y
DS1972 Y
SETSPF=1 DS1972 SETS
CLEARS AA=0 SCRATCHPAD
SETS E[2:0] = T[2:0] BYTE COUNTER = T[2:0]
Y Y
MASTER Tx DATA BYTE DS1972 BUS MASTER Rx
T0 SCRATCHPAD > f‘FPTP,S'EE,aS%;Y INCREMENTS DATA BYTE FROM
AREA 1S NOT BYTE COUNTER SCRATCHPAD
PROTECTED. A
0S1972 IF WRITE PROTECTED,
INCREMENTS MASTER Tx RESET? THE DS1972 COPIES
E[2:0) THE DATE BYTE FROM MASTER Tx RESET?
7y THE TARGET ADDRESS
INTO THE SCRATCHPAD.
IF IN EPROM MODE,
THE DS1972 LOADS
THE BITWISE LOGICAL
AND OF THE TRANSMITTED BYTE COUNTER
BYTE AND THE DATA =E[201
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 DS1972
Y
\ BU%}'("!@?J ER N MASTER Tx RESET?
DS1972 Tx CRC-16 OF
COMMAND, ADDRESS, v
AND DATA BYTES AS THEY
WERE SENT BY THE BUS
MASTER
BUS MASTER
Rx"1's
 J  J y FROM FIGURE 7b
\
T0 ROM FUNCTIONS
FLOWCHART (FIGURE 9)
M7a. AEU#KEOTZO—F+— b
g
10 MAXI/MN




1024Ey FEEPROM iButton

FROM FIGURE 7a

.
|

55h
COPY SCRATCHPAD?

lv

BUS MASTER Tx
TA1 (T[7:0]), TA2 (T[15:8])
AND E/S BYTE

TO FIGURE 7a

AUTH. CODE
MATCH?

Lot READ MEMORY?

APPLICABLE TO ALL R/W
MEMORY LOCATIONS.

T[15:0] < 0090h?

\

BUS MASTER
Rx"1"s

MASTER Tx RESET?

DURATION: tprog

BUS MASTER Tx
TA1 (T[7:01), TA2 (T[15:8])

ADDRESS < 90n?

\

DS1972 SETS MEMORY
ADDRESS = (T[15:0])

-

A4
DS1972 BUS MASTER Rx
INCREMENTS DATA BYTE FROM
ADDRESS MEMORY ADDRESS
COUNTER
A

MASTER Tx RESET?

ADDRESS < 8Fh?

DS1972 COPIES
SCRATCHPAD *
DATA TO ADDRESS
- 1
Y
DS1972 Tx 0" BUS MASTER
Rx"1's

MASTER Tx RESET?

MASTER Tx RESET?

\

BUS MASTER
Rx"1"s

MASTER Tx RESET?

*1-Wire IDLE HIGH FOR POWER.

M7b. A EU#MEED T O—F v — M E)

MAXIN

11

cl61Sd



DS1972

1024E> FEEPROM iButton

Copy Scratchpad [55h]

Copy Scratchpadd~¥ > R&fFD>T, ROZVF/VY R
NoBAAAREAEI I IVIIF—FZ0E—T9 5D
ZENTEZEY, vAY—I3Copy Scratchpad IV K&
EHELUERIC, 3NNA MDOREE/NY — & X HT DNE
W& Ed, Zm/F—I3, ERiDRead Scratchpad
OV RICE O TEEBATHDRENHUET, 2D
3NNA RNDINT—lF. 3DDOT7 RLZAL TR & (TAT.
TA2. E/SDIEFR)HDOT—5 EREIC—HTDIHEN
HIFET, NF—UN—HL. xR FLIANEMT.
PF7SUNREEET. BAAEUNTE=PHLEEINTHLY
BUMBEIE. AA GREEARR) 7270y hah, JE—

MIRaEWE T, 228/ bDRIZYF/VY FORENDN

SEEAEVMEICIE—NE T, T/ ZADRERT—
SEEREdtproc TH Y. EDEIE. 1-Wire/XX LD
BEIF2.8VETE>TIEWTEEA, T—FHOE—

SnTh. YRY—HUEY MUV ZEZEHTDET,

OLTDXRED/INY—VhEESNET, PF7ZIH
Ty bhEanTWah, FRIEEAATIUHSOIE—[HLE
REDFEIF. TJE—IFBEST. AATS T3tz Y b
INEtho

IE—OV Y RABARBRPZDOMDEHICL DT
WFSNEIEEIE. YA Z—Id1-Wire Reset Pulse%
EHITDETFFhNA FD—EF A M) —LZ&FARY
F9, ZDBEIE. BEATUNLRERICEKRESIND
HENHLDHY . EEPROMEEHICERET D= Write
Scratchpad$d &K U'Copy ScratchpadZi#gW B HE
HIET, ZDH. KiEMIRIETDS1972ICEE
RAGT7T)T—23 VT NI T 7 EHRETTDRICIS.
TR TD2RELNH Y FT,

Read Memory [FOh]

Read Memorya~v > Rig. DS1972h'5F—5 &5k
RSO DNAHEETT, OV REERIC. Y5 —
|2/ FDIEHRT LA EXEETDRENH Y FT,
ZD2/3A DRI, YRY—I3FBHRT FL AW DEED
T %A 7 R R008Fh& THREXW &4l D
ZENTEZT, YVRY—NDEOICHERUEHTITD
E. FORRIZIOD YR ET, 7/\1 ZREBD
TA1. TA2, E/S. BLURIZYF/Vy ROABII.
Read MemorydV > RICE D TEEEZZITEH A

1-Wire XA X7 1

1-Wire/N2 3, B—D/N\NZAVYRY—E. 1DF /=136
DAL —TTCEBRENDATLTYT, WHEDIES
TH. DS197213 AL —TF/INA A TY, /INAVRAET—
3. BBlIvroO0dO—2T9d, TD/INITR
TLADERBIE. N—RDT 7R, bZFo a3y

12

D=2 BIO1-WirelE5AR(ESBEEY A
IUO)D3IDDREYIICHEINE T, 1-WireTO
NIOITIE. NIAVYRY—D'OBEER/ NV ZADII R
TYSTHREDEEYALZIOY FHRD/INZDIRREC
FoT. NZA RSO aUAERSINET,

N—Fo 7@/

1-Wire/XZIZZDEDESVIERDFELUMNMEZXTIVE
HThoe NIAEDET/NA RITEIFZ D/NR % EREN AT HE
THDPRENHIET, INEZBBICTDIZHIC.
1-Wire/ NZCER S NS TNA ZDOBEDEHA =T
RLAVHENDERINSAZXT—NHATHBIRED
H'FEY, DS1972MD1-WirelR— 3. RBITRTHD
EEMBRNIEEEH2 DA —T > RLA T,
VILF ROV TINZRIE. BHOR L —ThERI N
1-Wire/N\Zh'oiEmEInEd, DS1972(3. 15.4kbps
(max) DIBAEBEEE & 125kbps (max) DA —/3X—
ROATBEREZEBICHR—MLTWET, BB
1-WireDIHE R, 16.3kbpsDIZEBEERE &
142kbpsD A —/N\— RS A4 TBEREAEZTR—KLT
WE9, DS19720BEREND LETLEDIL. B8
BEAEEMLEHTT, Znid. 1-WireDYEM
AT &#BELLT. /A XAMEZEE LT DD
TULle ZIV7Yy 7THRIADEIF. EIZHY NT—URER
CEFREBICKELE T, DS1972(21F. WIho
HWETH2.2kQ (max)DTILT7 Y TBADMETT,
1-Wire/NZD7 A RIVIKRIZ/NATT, BhOHD
BHRCIN VT3 VA2 —BELEIDZIRELNHD
BEIE. FOR NSO I UABRETBOHOICIE.
INZ2&ETA RIVREICHIT T DRE’HIET, /\ %A
A RIVREEICE T, NZAH M 6us (F—/N\—KS14 T
WE), £/3120ps (BERE)ZBZ TO—JREEIC
HIFINdE, NZEDIDEEITEHDT/INA AN
ey handZen'bxd,

bSO IR

1-Wire/R— h&BL TDS1972IC 7 02§ 57=60
Zar3UE. MFDESUTY,

« FHRTE

- ROM#gEO VY K

e XEUBBgEIVR

s bNIIHOLIV/IT—H

#EA1L

1-Wire/ XA EDINTD S YT 3 VIFHHEME
=T RFVET, PEMES =T RUE /XX
VAY—hoEtcnd Uty M/ULRE. ZNICH<

MAXIMN




1024Ey FEEPROM iButton

Vpup

BUS MASTER

Rpup

DS1972 1-Wire PORT

DATA _ -

OPEN-DRAIN
PORT PIN

| g

Tx
Rx = RECEIVE
Tx = TRANSMIT

}7Tx

1002 MOSFET

X8. /\— R T 71k

(BHMFEIZEHMD) AL —THEHT D (EHE/-T
BHD)TLE R/ ADSEBRINET, TLEVXR
NIV ZE. DS1972W N2 EICH VI ENIERIEGET H D
CEENANVAY—ICEMLE T, EFEMICDINTIE.
[1-WirefE2HXIDIEZSREL TS0,

1-Wire ROM#gEa~v > R

INZAVYRAZ—DTLE = ‘BETDE, DS19724H°

HIR— K TD7DODROMBEEEDV > RDWVIT M1 D%
RHETDIENTEFT, WITNOROMEEOIY > R
£H8EY METY, INSOAVY REMTICRLET
(RO T7H—F+— ~&BE),

Read ROM [33h]

Read ROMOVY > REFEDE, NIV AT —IZ
DS1972m8Ey hZ7 72 Ud— K, EBEM48EY ~
ST IES. BLU8E Y NCRCEGRAED Z &EH
TEFEd, NZEDIL—THM1EDIZEEIZEY . 2D
OV REFERTDZENTEET, EHOIL—TH
NZEICERETDESIE. IRXNTOIL—THEEIC
RELEIDETDE, FT—YDEEVSERELFZ I (F—
TV RLAVHTAv7— RANDDIERZH ), TDHESR.
T I)d—R&EL8EY U TILESICE DT, CRC
DREENFEELFT,

Match ROM [55h]

Match ROMOV > R&EZhIZHELL64E Y NROM I —
TURIEDT, NAVRY—IVILF ROY TN E
DIEFEDDS19720D 7 KL ZBZIETDIENTEZET,
64EY RROMI—4 V2R ETEICT—H T BHDS1972
DHH. LUTFOAE#EEEOV Y RIZISELE T, DMt
IRTDRAL—TIE. Uty ML REFEET, 2D
AV R, N EDI1DE3EEDT /A X THEA
TBHZENTEZT,

MAXIN

Search ROM [FOh]

2T LADBRWMICIBE ENBEBIC. NAYRY—NH
1-Wire NZ EDF/INA ZDOET/INA ZDEFES%
Mo WNEELHFT, /NADT A — RANDHE
ERATDEICEDT. VRAY—ITBEETOER %
FOTCERAL—TFNARDEFESEHINTDE
NTEFT, BEHFEEDOEY MZEIZ. ETFAEY
"o, NAYRAY—IEI3DM1EOYA LRXOY bEiEH
LT, BIDYALROY T3, BEICEHS
BAL—TFNARIZERESEY FNOEEEED
LEd, 2BEHDY M LZXOY FTIE. BRERICEAHLD
BAL—TFNA AUIZEFESE Y NOBEEELE D
LEd, 3BEEDOYALZXOY MTIE. YR —IIER
WROEY NOEBEESAAET, YVAT—HEE
RAEEY FE—HBLENWIL—TF/INA RUIITRT,
BREANDOELUZEILELEY, @ADFERYUEY MY
CODBEIE. YAY—IE. mAEDE Y MAREBDZAL—T
FINAZDBEBELTNDZEERHLEFT, E=RAD
REAEIRT DI EICELDT, NIV RY—IEFROM
d—RY—ATHIKRLET, 1EDNELNTTITDE
INAY R —3BE—FNA 2ZDEFESERHLE T,
BIHROWIBIZCE DT, BYUDT/INNA ZDEFEENHR
INFET, BEAESCEHAICDOLTIE, 77Uy —23y
J—PM187 1M-WiretdZR 7T XL =SRLTLE
YA

Skip ROM [CCh]

VI ROY TR RAFTLATZOAY Y RaEald.
INZAVYRY—h64E Y FRROMO— REXREBEHE I AT
MEEICT I EBRTBDIENTEDLOICHEY ., BEE
B TDIENTEET, EHOIL—TH/NREI
HDEE. =& xIE. Skip ROMOV Y RIZ#iL\CRead
OV RPEHEIND & BHORL—THEIFICRE
950, T—YDERINNZLETRELEI(HF—T>
RLAVDTINTDHh DA +v— RANDDFERAEH ),

13
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DS1972

1024E> FEEPROM iButton

BUSMASTER Tx | o
RESET PULSE -

FROM MEMORY FUNCTIONS

FROM FIGURE 9b

> <

FLOWCHART (FIGURE 7) v

N
RESET PULSE? 0D=0

DS1972 Tx
PRESENCE PULSE

33h
READ ROM
COMMAND?

55h
MATCH ROM
COMMAND?

Foh
SEARCH ROM
COMMAND?

CCh
SKIP ROM

COMMAND? TO FIGURE 9b

\
DS1972 Tx A/ DS1972TxBITO
FAMILY CODE MASTER T BIT0 DS1972 TXBIT O
UL MASTER TxBIT 0
Ny N
BIT 0 MATCH? BIT 0 MATCH?
Y
Y
\
DS1972 Tx DS1972 TxBIT 1
SERIAL NUMEBER MASTER Tx BIT 1 DS1972 T BIT |
(6 BYTES) MASTER TxBIT 1
Nl N
Y Y
A I DS1972 T BIT 63
DS1972 Tx
CRCBYTE | masteRTxBITE3 | DS1972 Tx BIT 63
MASTER T BIT 63
BIT 63 MATCH? BIT 63 MATCH?
TO FIGURE 9b
Y v Y
FROM FIGURE 9

TO MEMORY FUNCTIONS
FLOWCHART (FIGURE 7)

M9a. ROMEEED 7O —F +— b

14

MAXI N




1024Ey FEEPROM iButton

-

TO FIGURE 9a

-l

]

FROM FIGURE 9a

FROM FIGURE 9a

Abh
RESUME
COMMAND?

A

MASTER Tx ™\, Y

3Ch

OVERDRIVE-

SKIP ROM?

MASTER Tx
RESET?

RESET?

69h
OVERDRIVE-
MATCH ROM?

MASTER Tx BIT 0

(SEE NOTE)

BIT 0 MATCH?

MASTER Tx BIT 1

(SEE NOTE)

MASTER Tx BIT 63

(SEE NOTE)

BIT 63 MATCH?

\

TO FIGURE 9a

NOTE: THE OD FLAG REMAINS AT 1 IF THE DEVICE WAS ALREADY AT OVERDRIVE SPEED BEFORE THE OVERDRIVE-MATCH ROM COMMAND WAS ISSUED.

E9Ob. ROM#gED 7 O—F+— b E)

MAXIN

15
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DS1972

1024E> FEEPROM iButton

Resume [A5h]

CILFROY TERRICAWTTF—FZIL—T Y hERX
(29 DO, ResumedAV Y REFBIDZENTE
F9, 2OOAVRTIFRCEY hDREEEF T VT L.
bty hENTWBIEEIFSkip ROMOVY Y K&
EFIC. XEU#HEIY RICESBICHEERLE T,
RCEw hlF. Match ROM. Search ROM. /=&
Overdrive-Match ROMOVY > REZEEICERITIDI &
ICXD2TDHEY hEnNExd, RCEY b Y hEN
5E. ResumedV Y RICKDTTF/NNA RITERL 72
TRETDHIENTEFT, NIEDRIDOT/INA ZNZT D
TX9BE. RCEY MU TEN, BHOT/NAZH
Resumed V2 RICEARFIZHELLBNEDIZT D EN
TEE9,

Overdrive-Skip ROM [3Ch]

o) RkOyINRTZOaAvy RafExld, /YR
VAY—h64EY FROMO— REZXEEI AT
HEEICT7 VBRI DZENTEDLOICKY ., FE%E
BT DIENTELY, BEDSKip ROMOV R
EIFELY) . Overdrive-Skip ROMOY > KIEDS1972
HEA—/N\—RSATE—-ROD=NIZELET, BN
BHmEREN480usD ) 7y MXILZANZ EDETFIN
A RAERBERBEOD=0)ICUEY FNTBDET. D
AV RIS TRTDBEIIHA—/N—RSA TRE
THIhN2WEBELNHIET,

DAYV RAVILF ROY TNITREHIND &
F—=IN=RSATICTHIELTNDITRTDTF/NA T
F—=NN—=RSATE-RIZRESINZE T, HI\T. &
DA—=N=RSATHIET/NARET RLAEET D
IZiE. #—=—N=RSATRETDOU Y b/YLZRIC
#UL\T. Match ROMZ /=zl¥Search ROMO VY > R
D= U REREHITOIVRENHUE T, TNICELDT.
BRRTOZDOFBEAEREINE T, BHOA—/\—
RS A4 TSR L—ThYNZ EIZHY) . Overdrive-Skip
ROMOV > RD#ICRead IV Y RhR< 1BEI3. B
DL —THEFISRET DD, T—YDERN/NZ
ETRELEFIF—TRLADTINT T DT A
— RAND#ERZH ).

Overdrive-Match ROM [69h]

Overdrive-Match ROMOY > RDEICA—/N— RS54 T
RETB4E Y NRROMI =4 2hEEand &, /N
YRZ—=DVILF ROY TN EDHEDDS1972MD
T RLURERBEL. BEFICA—/NN—RSA4TE— RIZEE
EIDIENTEZET, 64 Y N\OROMI—4 2 Z|(C
REII—HTDDS19720H N, BHED AT HaeD
< RIZIBEL £ 9, AIDOverdrive-Skip ROMOY > R
F7=13BME Overdrive-Match ROMOVY > RICEDT
ITICA—N=RSATE—RREDODRL—TI. 7F—

16

IN=RIATE—RREBEHFTLE T, 7—/1—R>A
THIERAL—TIEINT, &/DNEFHEIFEHA480usDIR
DY MV ATEREREICRY 9, Overdrive-
Match ROMOY > Rld. XX ED1DF/=I3EHDT
INA ZATHERITDZENTEET,

1-WirefE85 30

DS1972(Cl3. T—FDREMARIL T DEZBRTO
NIOWHWMETY, Z2O7ONIIE 1DDZA T
EHINDARBEDESHRATERINE T, dEh5,
Dty MSILZETLE /NI RICED Y h—
72 write-zero (ODEIAHA). write-one (1MDEAA).
B L Vread-data (F—FDHEAW)TY, FLEVR
INIVZAZEBRNT, NAYRAY—HWIXRTDILTIITY
CEERLFI, DS1972(F. EHEEREEF—/N—R
A TRED2EADRETEBEIDIENTEET,
DS197213. #—NN—KZ> 4 TJE— RICBBHEICEHTE
SNTUVEWRY . BERETBELE T, 7—/V—
RS TE—RREDOBIZ. 8RYA I INITART
DREFISERENE T,

7A RIVRED ST O T4 TICBITIDICIE. 1-Wire
A4 EDEEHVpyupHh DALY 3 RV ATIC
BTIDRENHIET, 7OT14Th D71 RIVIRRE
BT DICIE. COBEHAV MaxDD ALY 3L R
VIHAEICER T 2REBEAH I E T, COKDBEED
ERICHELZIFBEIZ. R10ICe&E LTRESNTWNET,
ZOFRERBIS. AT 7ILT7 Y TR (Rpyp) &
Bandi1-Wirexry hO—UODBEICLDTRFY
F9, BEV| uaxlE. DS1972(CHlF5020 v I LN)L
DREICEEFBRTDETHY . AR bD KN HITITER
LEtho

101%. DS1972&MBIEZEHIBT DDICHELAHEIL
=T UZRLTWET, Uty MULZDBICTL
BRIV ZAHhRL 2 E1F. EEIEROME X £ #gE
OV Y RE52oNBIBEIC. DS197207—5ZEN
AECHDZEERLET, NAVAY—HAI T YD
TRI—L— rHEZEITDIEEIE. trsT + tFOBE. Z1
DEIIWNIOLT, TYDEHETDIDENHI T,
tRsTLDFHGEAFE H'480usA L DIBEIE. F—/N— K3
ATE—RARTL. PNA RIIEBEREICRI FY,
DS1972h' 7 —/N— RS A TE— RIREEIZH Y. trsTLH'
BOusATDIBEIF. T/NNA RUISA—/N— R4 TE—R
REEHIFTLET, 7N\A AT —N—=RSATE-R
JRRET. trsTLH'80us~480usDEEHNICHDIBEII.
TINA I Y hEhExdh. BEREIIREINZE
Tho

INANY AT =54 =BEMLIZEIC. REET— RIS
BiTLET, TOEE. 1-WireNZIE, TILF7V T
MK DT, £713DS2482-x00DS2480B K=
A/INDIZEISBEEIEIRRICK DT, Vpyplc IV T7 VT

MAXIMN




1024Ey FEEPROM iButton

MASTER Tx "RESET PULSE"

MASTER Rx "PRESENCE PULSE"

<> tmsp +
Vpup *1 7777777777777777777 /_g g_\7
VIHVASTER \ / \
VTH \
VL
ViLmAX \ " / ‘// \\
o & {PDH
< tRSTL - t—P{<a— tpp. < tReC B
— I —
[——————— RSTH ——————— P>

RESISTOR

MASTER DS1972

B10. MEBLFIE : VY hBFIOTLEVZ/ULZ

SNFEd, ALYy 3L RVyEEBADE. DS197213
tppHDRBFEHL TH S, tpp BT 1 &=O—IZ IV
Fo0FDHIEIELDT. TLEVZRNNILZRZZEHL
F9, TLEVR/NNIVZEBETDICIE. YRY—(F
tMspDEIF=RT1-WireZ 4 0Oy JIREEIRIET D
MEHLHIET,

tRsTHZ 1 > R U3 tppHMAX: tPDLMAX. BEUtrecmin
DRFALETRIFTNIIBY FB A tRsTHARRIBT D&
ES5IC. DS1972I 37— BEDEMBHNEE T,
SESFBTFNAZIDEFEETD Y NT—UTIE, D
1-Wire7/NA 2T T D=0, tRsTHEIZRERE T
DE<EEA80psIC. A—/N—RSATRETHEL
EE48usICER T DRELHIET,

FEIY/EBARTALAOY b
DS1972&EMF—F@BEIF. 1EY NS DEMET D
SALZOY MNEBTIThNET, ERLAAYA L
20 ME, TF—FEINZAVRAY—DB5 L —TIlEm%
LEd, By L2OY M3, =&AL —T
NOVRY—ICEELFT., R11IE. ERABLU
SERUYALZ2OY FDEEEZRLTNET,
IRTDBEIL. VRY—DTF—FS40&=0O—ICTIL
FOULTHREVET, 1-WireS 4 > EOEBENZLY
3RV ETEISE. DS1972I3RESY 120
REREZRELET, CNICEKDT. ERAY 1L
20 MRICTF—ZSA YT VTSNS,
BLUFEBMI YA LZ2OY NRICTF—IHENTHD
REAREINE T,

VRIY—DBAL—TA

write-one% 4 L2 O hDIBEIF. write-onedDO—
S A Ltwivaxh BB DEIIC. T—F A4 DERE
MV RAL Y o3IV R EBATWDRERHIFET,
write-zero¥ 4 LA X0 hDIHFEII. write-zeroDO—
A LtwoLMInD BB DE T, T—¥ 51 VDEREN

MAXIN

ViHAL w3V RZTE>TWBRELNHD FT, &Y
EEMEOSNBEICTDICIE. T—F 14 VDEEIL.
twoLE72ldtw 1L DT 1 > ROZREICHIZ DTV L vax%E
BATIEIWTEFEA, T—F A4 VDEEXEMVHAL Y
SINWREBADE. RDYALZOY SOBAERD
TZE5ETDS1972(CI3EERFBtRechDE T,

AL—=THhBIRT—A

read-data’” - A XY M3, write-one¥ A LAZ O k
CRRICBEVET, 7Y DEEIT. HEY
O—% 1 Lt h¥EBTDFE T, V2 TFE>TL\DE
&Y E9, DS19721F. OTIEBEITDEE. g V1V
RODBICTF—5 o4 &aO—ICSIWT o LBRHET,
FOREHYA IV ITREBRIS. COTIVI I UERT
LCEEDBLEZRIET DR ERELEY, 1TIEE
IBDEE DSI19721EF—4 54 EO—ICRIFET.
(RN T IDEBESLICEBENERLBOHF T,

—FHDtRL + 8 GIEWBFRE)DEET. BRUMBHFDDS1972
DOREY A IV ITREBICEDT. YRY—DH T
20042 RI(tusrRMIN~tMSRMAX) DRE S NE T,
NAT—IE. ZDTA4 2 RONTT—F 54 hoEE
WETOSBENHYET, RLEREMOSVBEICTD
[ZIE. tRLIZTEDRUELL LT, YAY—I3tpmsrmAX
AR Ttpsruaxl SEWB CTHRARDELH I FT,
VAY—IT =551 hBsRAMDIEIC. tg orh'
BBIDETHRITDDENHUE T, TNICKDT.
DS1972hVAMDE A4 LZ A Y MIfExDDIC+5 7R EE

BFRItRECHMREIS NE T, KBH. T I TIEET Dtrecld.

1-WireZ A VI EHS /-8B —DDS1972ICDAEA S
nNE9d, BHOT/NNA IBROBEIT. BINDT-Wire
TINAZADANBEICHIET DI=DICtRecZE R <L TS
WELBHIET, KHJIZ. 1-WireS14 2 RS14/\D
DS2482-x00%°DS2480B7x & 1-Wire[Bl{ERFRE DR
W7 OTATINT Y TEaRTIDA T TI—R %
BdadZ&EETELT,

17
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DS1972

1024E> FEEPROM iButton

Vpup
VIHMASTER
VTH

VL
ViLMAx
ov

Vpup
VIHMASTER
VTH

V1L
ViLmax
ov

Vpup
VIHMASTER
VTH

VL
ViLmax
ov

WRITE-ONE TIME SLOT

[— tyL —>

A
Y

\
-

tsLot

RESISTOR

MASTER

WRITE-ZERO TIME SLOT

)
-

twoL

Y

\

))

— e —B

\
-

tsLot

RESISTOR

MASTER

READ-DATA TIME SLOT

tvsk
< R B>

\

|

VA A AV

(C
))

\

MASTER

[<@— SAMPLING —»
WINDOW

\

/777
/) )

VAV SV

A ‘\\

A4

AW
-

/7777

— R —— B>

tsLor

-
\

RESISTOR

MASTER

DS1972

X11.

18
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1024Ey FEEPROM iButton

2V FO—OBEDHE

(RAYFRAV PERT I R)

1-WirelRIE CTIZ/N\NZXA Y X & —(1-Wire R =1 /\)H'EI1H

TR UDT U MNDBDH. A HRIHEHHEET T,

D 1-Wirexry ND—2I13F£F R/ AR

oD/ A ZDEEEZITPILLBOTNET, *VUk

D—2DYMEBHIY A TRBREICIE LT, s & D IESA

NoDREIIHDIEELZTMELLIIERINDZ &

BHYUET, Z5LERIIE. 1-Wire@EZ1 > EIC

TJUyFPY)FoTdELTERNE T, £/ A5

J A ZTENST-Wireo A4 IliEESNz /14 XUZEDT.

ESTVYFIRETDEELHUET, YMLZROY K

DIIEDNTYHDIT) Y FICEDTRAL—TF/INA R

WYy —EDEEBESR. ZDf=$HSearch ROM

AV RAEBIELEEY.. FRIET/NA ZBEB DAL

AV RAEERTLEVTZEZENLHY FT,

2 RNT—=OT7 T )r—2 3 VDMREERET DI-DIC.

DS1972 3L WM -WireO I REFERHL.

CHICEDT/ A ADFEEZBEBLTNET,

DS1972M1-Wire7O> b2 Rid. LAFD3DD4FE

DRERDZAL—TFTINAREIIERIFT,

1) 4 L20Y FORPOII T LY g I D0
[Zld. O—=/1ZXT7A4I)IZHEMENTNET, Ihn
ICEDT. BEAR/ A X TDREMNMERBL T,
CDEMT AIVFZIE. F—/IN\— RS54 TRETIIER
ShEt Ao

2) O—"N\ANDAAYF T2 Ly 3] RVl
EXTUIZMHBIET, DT v FhVyaEiBx
TH. Vi - VivZE TFEISZNESIE. U Y FI
REFINFTARI2, Case A), EXTFTU UL,
WTNRDT-WireRETHEWTTY,

3) AL EUIT Y DDR—IL R TEFBREHICE D THRES
N2V 1 RODBHIFEY, OB ) vFh
ViH - VYD XLy o 3)L RETRE>THI ) v FIE
mRINFI(M12, Case B. tgL < tREH)s VTH
Albwia)l REBA2ELITS< LTEREN. trey

DAV RO EBADFRNEERETYI ) YFIET 1
IVETRUBRK ZENTET, HILLWYALZOY hD
HiE L TRBENE I (12, Case C. tg. = treH)o

BN TRESNIL/NTA—FVuyB K UtRen &
fBx 27/ 3. ARE-Wire7O> LY RZEEFA
LCTWh&Ed,

CRCOERK

DS1972(Z13. 27D CRC UEITTERE) M HY £9,
1DMCRCIF8E Y h¥ 1 T T, 64E Y NROMDE LI
N MIRERESNTWNE T, NAVAY—II64EY bk
ROMMDEIEDS6E Y ' SCRCOEEETEL. ZDIE
ZDS1972HICRESIN/-EE LB LT, ROMT—4 A
IS—RKLTREI NI ZHBITDZENTEZT,
ZMCRCOEMZIAXBEEIT. X8+ XD+ X4+ 1TY,
ZM8E Y FCRCIZ. EfEGERIK)FX TR ITERON
F9, COCRCIFHERICETESN. ROMICL—TT
EZAENZET,

£5—DOMCRCIF16EY hF A TT. BEfLZni
CRC-16ZIEBHXI6 + X15 + X2 + 1T THER
nFzd, TOCRCEFEDT. RITIZVF/NY KEDH
DFEN) PERAABEIC, F—FEXRAERRICIKIET D
ZENTEZY, 86 FCRCEIWEMIZ, 16EY
CRCIFEICREAX THEESINE T, DS1972 iButton
ANDCRCERKER(X13)IZ. Ov R7O—F+— ~E7)
[CRENTNBEDICFHLINVIBE Y RCRCEZETEL £,
INZANY AT —IE. TINAZAh oA SNT-CRCEZ
TF—IDOEINMBELB LT, BEEHTIT DN\
FIICRCIZ—DHdT—FDEN ZEBHAN)TD
NERELEY,

Write Scratchpad v > RDIEE. £9CRCEMSRA
U7LTHD, AV RO— R 587 FLATAT
ETA2, BLUITARTDT—F/NA N E/INZAVT AT —
NOEESNICESICTOT MM TDIEICELDT, CRC
NEREINE Y, DS19721F. E[2:0] =111bDIBEIC
BRY. ZOCRCZE=EELZ T,

—»{ {REH

—» {REH [

M12. /A ZXMH75

MAXIN
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DS1972

1024E> FEEPROM iButton

POLYNOMIAL = X6 + X154+ X2 +1

p| 19T 2ND 3RD 4TH 5TH 6TH 7TH 8TH
STAGE [ ™ STAGE I_DD_' STAGE [ ™| STAGE [ ™ STAGE [ ™ STAGE [ ™| STAGE [ ™ STAGE
X0 X! X2 X3 x4 X5 X6 X7
9TH 10TH 11TH 12TH 13TH 14TH 15TH 16TH
STAGE [ ™| STAGE [ ™| STAGE [ ™ STAGE [ ™| STAGE [ ™| STAGE [ ™ STAGE D_' STAGE
X8 X9 x10 X Xx12 X13 X4 X15 Xx16 CRC OUTPUT
INPUT DATA

13. CRC-16/\— R T 7 DFHRBE IV ZIENX

Read Scratchpadd v > RMDiFE. I CRCERE%
oU7LTHh S, OV RO—RK, BHx7 RLXTA1
ETA2, E/SINA b BLURIZYF/INY RF—F%

£2T. CRCAERE=NE T, DS1972(3. FHEWJA
RAOZYFINY FDODREECTHRIIBEICRY . 2D
CRCZZXEL &9, CRCIEDEKICET DEFMICDL

DS1972hoEHEIN/EEICOT AT LIS TE. 7TV T—=2a3r/—R27Ta8RBLTIES0,
av 2 FEE®D1-WireiEE 70 3L —- R
is Bl
RST NYREY—ITED>TEBEND1-Wire U= b/
PD AL—TICEL>TERETND1-Wire TLE /LR
Select ROM#gE 7O M)A e IV RET—F
WS [Write Scratchpad] 2V > R
RS [Read Scratchpad| v > R
CPS [Copy Scratchpad] v > R
RM [Read Memory] v > R
TA 585577 RL-ATA1, TA2
TA-E/S 585577 KL XATAT, TA2, BKXUE/S/NA b

<8-T[2:0] bytes>

EEDIEET FLRZDNT, RISV F/VY ROREZICENET DDOICDELED/NA MERE

<Data to EOM>

AR DREICENET DDICBEEED/NA MRX

CRC-16 EECRC-160MDER%E
FF Loop YR —HFF/NA N ERAIRDERIL—T
AA Loop YR —HAANA N ERAEDERIL—T

Programming

EEPROMAD T —Fi5X, ZORBDE. 1-Wire/NX ETOEEIIFFRI NI A

20
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1024Ey FEEPROM iButton

aAvy FEBE?D1-WiredBfE7O ba-H5—3—F

| Master to Slave | Slave to Master | Programming |

1-Wirei@ Dl

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 | TAE/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 | TA-E/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 |

MAXIN 21
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DS1972

1024E> FEEPROM iButton

XEV HEEDH
AEYR=DIDKEDE/INA MIEZTAA. XEY INZAY AT —ZDS1972Z7 1@ I F#EHE LI5S, BE
EAREFARY LT, [dATDELDICIE) FT,
YRY—E—F F—%(LSB%EE) XV
Tx (Reset) DR CAVN WAV 3
Rx (Presence) TLE IR
Tx CCh [Skip ROMI v > RDFETT
Tx OFh [Write Scratchpad] O~v > RDFET
Tx 20h TA1. B%7A 7w b= 20h
Tx 00h TA2. 7 KL Z=0020h
Tx <8 Data Bytes> BNA NF—=H5EZADZYFINY RIZEAH
Rx <2 Bytes CRC-16> CRCEEGRARAAT— T mBEEF T YD
Tx (Reset) DR CAVN WAV 3
Rx (Presence) TLEYZ/INIVZ
TX CCh [Skip ROM] O~V > FODHFLT
Tx AAh [Read Scratchpad| v > RDHEIT
Rx 20h TATDFAH, BE7 7t b= 20h
Rx 00h TA2DEAA. 77 KL Z=0020h
Rx 07h E/SDwd. #&TA 7ty h=111b. AAL PF=0
Rx <8 Data Bytes> 2059 FINY RT—5 DFIAL EFERD
Rx <2 Bytes CRC-16> CRCEGHAAAT—FIREBEF TV
Tx (Reset) Utz h/NILR
Rx (Presence) TLE IR
TX CCh [Skip ROM] O~V > RODHFST
Tx 55h [Copy Scratchpad| v > RDFET
Tx 20h TA1
Tx 00h TA2 | GREEO—R)
Tx 07h E/S
— <1-Wire Idle High> JE—HEENYR T 9D & Ttproouax 2
Rx AAR OAE—XT7—5 ZDFAH&. AAh = KIj
Tx (Reset) DA VS WAV P4
Rx (Presence) TLERINIVR
Tx CCh [Skip ROMI O~V > RDFETT
Tx FOh [Read Memory] OV > RDFET
Tx 00h TA1. B%7# 7w b= 00h
Tx 00h TA2. 77 kL-Z=0000h
Rx <144 Data Bytes> 2 AE DFRAIAH
Tx (Reset) Uty b/NLR
Rx (Presence) TLEZ/INILZR
NYTr=o

BHO/NNT—HEBRPELOT Y R/ — 2. japan.maxim-ic.com/packages#S BB L TS0, BH. /Sy —I0— RIC
ZEND[+]. [#]. F/IET-1IFROHSTHIERRZR LIEDTLAB I FHA. N T—CREIS/NNYT—DFDEDICETSEDT
ROHSIF ISR EIEZBEFHmAE L. RAICK DTNV —JO— RPBRBDZENHDAEEFRLTLES 0,

INYg—=2547T Nyg—o—F R4 X2 bNo.
F3 iButton IB+3NT 21-0252
F5 iButton IB+5NT 21-0266

22
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1024Ey FEEPROM iButton

cXETRE

HA ETR—2

S&II

RS tX5TH

0 4/06 HhR _

UL#913DERZEE A [UL#93 (BB4h)ICES... (FREEHEER) IS TUL#93 (BB4hRR)1C
1 8/06 | maTaLSICBE. IS

[HBOButtonDIFRIDIEA SULH#I 1 3D EISRE E ZHIfR 1

2 8/09
[BYEE | (DR TROHS/ N\ =D& $1(Pb) 7 1) —/ Ny T —DICEE 1

[Electrical Characteristics (BB4F14) | DR TVTLMinZE0.46VA 50.5VICEE 2

[Absolute Maximum Ratings (& & AXEL)] T. REEEZ-55C~+125CIZEE,
[Electrical Characteristics] DR TVpuplcEDNWTVTHEVT ZEE., BLUT—YREF
#85C TA0EMINICEE, RIFOEFRIIRDFAEEBE. I7EHEEEPROM 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 +125T or 40 years at +85TC.]

[Electrical Characteristics] DFT. V| maxPEERZ0.3VA'50.5VIZZEE, tyw1maxP
RN DeZHIRR, twol DERRICIET17%Z3E5E. [Electrical Characteristics] DFRDE17 2.3
E18%F#, F20%ZBIE

K 11MDWrite-Zero¥ A4 LA X0 MMIeZEN 18
[/ r—]DRZEENM 22
LT TL— MERDT—5 2 — N EfER ER—T

2,3

3 4/10

VEIVL-DvNHAEH T141-0032 REHBRE/IIKKIF1-6-4 KIF—1—>7 0 458 20F  TEL: 03-6893-6600

MaximlidZ£ICMaximBE R ICHEHAFNZEEMADOEREBOERICDONTC—tIEEZAaNIRET. BRFFZAIEVREBEEShTHEEA.
Maximl3fER P E L <RBRUMLHEEZZEET SEMNEZBRL I T,
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