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DS1972: 1024 {7 EEPROM iButton

ABSOLUTE MAXIMUM RATINGS

1/0 Voltage to GND
1/0O Sink Current

Operating Temperature Range

Junction Temperature
Storage Temperature Range

-0.5V, +6V
20mA

-40°C to +85°C
+150°C

-40°C to +85°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is
not implied. Exposure to the absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Tao=-40°C to +85°C; see Note 1.)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
1/0 PIN GENERAL DATA
1-Wire Pullup Voltage Vpup (Notes 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 1/0O pin at Vpup 0.05 6.7 LA
?ﬁgstﬁo'l‘é’w Switching VL (Notes 5, 6, 7) 0.46 4.4 v
Input Low Voltage Vi (Notes 2, 8) 0.3 \
#ﬁ‘;‘g‘r’]'o'fégh Switching v (Notes 5, 6, 9) 1.0 49 v
Switching Hysteresis Viy (Notes 5, 6, 10) 0.21 1.70 \
Output Low Voltage VoL At 4mA (Note 11) 04 \
Standard speed, Rpup = 2.2kQ 5
Recovery Time t Overdrive speed, Rpup = 2.2kQ 2 s
(Notes 2,12) REC Overdrive speed, directly prior to Reset c H
PU|S€; Rpup = 2.2kQ
Rising-Edge Hold-off Time ¢ Standard speed 0.5 5.0
(Notes 5, 13) REH Overdrive speed Not applicable (0) HS
Timeslot Duration t Standard speed 65
(Note 2, 14) stot Overdrive speed 8 HS
1/0 PIN, 1-WIRE RESET, PRESENCE DETECT CYCLE
. Standard speed 480 640
Reset Low Time (Note 2) trsTL Overdrive speed 28 80 us
Presence Detect High ‘ Standard speed 15 60
Time POH Overdrive speed 2 6 HS
Presence Detect Low ¢ Standard speed 60 240
Time POL Overdrive speed 8 24 HS
Presence Detect Sample ‘ Standard speed 60 75 S
Time (Notes 2, 15) MsP Overdrive speed 6 10 K
1/0 PIN, 1-Wire WRITE
. . Standard speed 60 120
\ZNTS)- 0 Low Time (Notes twoL Overdrive speed, Vpup > 4.5V 5 15.5 us
' Overdrive speed 6 15.5
Write-1 Low Time i Standard speed 1 15-¢
(Notes 2, 17) Wik Overdrive speed 1 2-¢ HS
1/0 PIN, 1-Wire READ
Read Low Time i Standard speed 5 15-3%
(Notes 2, 18) R Overdrive speed 1 2-% Hs
Read Sample Time t Standard speed trL+ 8 15 S
(Notes 2, 18) MSR Overdrive speed trL + 8 2 W
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DS1972: 1024 {7 EEPROM iButton

PARAMETER | sYMBOL | CONDITIONS | MIN TYP MAX | UNITS
EEPROM
Programming Current lproG (Note 5, 19) 0.8 mA
Programming Time trrOG (Note 20) 10 ms
Write/Erase Cycles (En- N At 25°C 200k
durance) (Notes 21, 22) v At 85°C (worst case) 50k
(DNa;?eseztz ng‘(l))n tor At 85°C (worst case) 10 years

Note 1: Specifications at T = -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, 2.5ps after Vpyp has been applied the parasite capacitance will not affect normal communications.

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

Note 6: V1, Vmu, and Vyuy are a function of the internal supply voltage which is itself a function of Vpyp, Rpup, 1-Wire timing, and
capacitive loading on 0. Lower Vpyp, higher Rpup, shorter trec, and heavier capacitive loading all lead to lower values of Vi, Vu,
and Vhy.

Note 7: Voltage below which, during a falling edge on 10, a logic 0 is detected.

Note 8: The voltage on IO needs to be less or equal to Vi uax) at all times the master is driving 10 to a logic-0 level.

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

Note 10: After V1 is crossed during a rising edge on IO, the voltage on 10 has to drop by at least Vv to be detected as logic '0'.

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 trey after V1 has been reached on the preceding rising edge.

Note 14: Defines maximum possible bit rate. Equal to twormin) + trec(min)-

Note 15: Interval after trst. during which a bus master is guaranteed to sample a logic-0 on IO if there is a DS1972 present. Minimum limit
IS tppHmax; Maximum limit is teorgminy + teoLmin-

Note 16: Highlighted numbers are NOT in compliance with legacy 1-Wire product standards. See comparison table below.

Note 17: € represents the time required for the pullup circuitry to pull the voltage on 10 up from V,_to V.

Note 18: d 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.

Note 19: 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 10 is greater than or equal to Vpup(min). If Vpup in the system is close to Vpup(min) then a low
impedance bypass of Rpup which can be activated during programming may need to be added.

Note 20: Interval begins twiuvin after the leading negative edge on 10 for the last timeslot 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 lprog tO I

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

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

Note 23: Data retention is degraded as T, increases.

Note 24: Guaranteed by 100% production test at elevated temperature for a shorter time; equivalence of this production test to data sheet
limit at operating temperature range is established by reliability testing.

LEGACY VALUES DS1972 VALUES

PARAMETER STANDARD SPEED OVERDRIVE SPEED STANDARD SPEED OVERDRIVE SPEED
MIN MAX MIN MAX MIN MAX MIN MAX

tsLot (incl. trec) 61us (undef.) 7us (undef.) 65us” (undef.) 8us” (undef.)
trsTL 480us (undef.) 48us 80us 480us 640us 48us 80us
tpoH 15us 60us 2us 6us 15us 60us 2us 6us
tpoL 60us 240us 8us 24us 60us 240us 8us 24us

twoL 60us 120us 6us 16us 60us 120us 6us 15.5us

Y Intentional change, longer recovery time requirement due to modified 1-Wire front end.

B 25451

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

DS1972 U5 1024 () EEPROM, —ANH P AERZ S 7 541 8 F 17 e as /0L, Jf HAER [ ¥ iButton
B LR T A ThRE 1-Wire #2134 DS1972 #547—AN ) IR H O 2B NS 11 64 47 ROM Hubkid, DIAHE
LA I . Binda i 1-Wire WhBURATAEH, AR AR [T Hh 2k . DS1972 A — MR A7 a4 1k
TEREIX, AF F) A7 28 0l 25 A7 28 TS NEYE I AR 247 2% . B 14 0005 N AR ey, JFal X Bl . 2k k568
®Jri, Copy Scratchpad iy ¥ A AL B i A AE M 2 oc. DS1972 HIMN A HG 48 fInE 4ot 2k . TAR AR
PR UL HR AR R AR W00 B A . B TR DS1972 A I B TN 0 BE A e B R #K
http://www.maxim-ic.com.cn/products/ibutton/.

MR

1 P HEEBEW] T DS1972 EFE I SAAEA G R . DS1972 QS DA = EH i . 1) 64 A6%)
ROM, 2) 64 {78 {i#%, 3) VU4 32 747 EEPROM Ui, 4) 64 fi7%5/fas 1. 1-Wire M2 R WNE 2 i, £
WL S % AR B4 ROM Zhfigfr 41 i—%: 1) Read ROM, 2) Match ROM, 3) Search ROM, 4) Skip
ROM, 5) Resume, 6) Overdrive-Skip ROM, 7) Overdrive-Match ROM. 4 LA#5#EiH & $14T 5% Overdrive ROM iy
A fis AN EEAL, BT e SNl E S LmE T . 5 ROM ZhEgay 24 S Bt W WL 9. ihHbah
177 ROM M4 G, Minl LOATAEftas A, BAATR I UAAF s e a2 0T — 4. Srftas e
RIS BB WK 7. A B e, #RIKALERT .

1 5ER

PARASITE POWER

N—
v

o) 1-Wire < 64-bit
Function Control Lasered ROM
A
A
Memory <
Function <
Control Unit e
DS1972
CRC16 <
Generator < \
64-bit
Scratchpad
Data Memory

\4

4 Pages of
256 bits each

A

Register Page >
64 bits

A
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DS1972: 1024 {7 EEPROM iButton

& 2. 1-Wire thil K E R W B

DS1972 Command Level:

1-Wire ROM Function
Commands (see Figure 9)

Available
Commands:

Read ROM
Match ROM
Search ROM
Skip ROM
Resume
Overdrive-Skip

Data Field
Affected:

64-bit Reg. #, RC-Flag
64-bit Reg. #, RC-Flag
64-bit Reg. #, RC-Flag
RC-Flag

RC-Flag

RC-Flag, OD-Flag

Overdrive-Match 64-bit Reg. #, RC-Flag, OD-Flag

!

DS1972-specific
Memory Function
Commands (see Figure 7)

Write Scratchpad
Read Scratchpad
Copy Scratchpad
Read Memory

64-bit Scratchpad, Flags
64-bit Scratchpad

Data Memory, Register Page
Data Memory, Register Page

64 A7t %] ROM

A~ DS1972 75— 64 7K. M1 ROM i, by 8 728 1-Wire Kk, 1K 48 {12 —1vsls, &
J& 8 L2 HT 56 AL CRC (TR ILARLK)S. T ILKEl 3 fin. 1-Wire CRC W%‘ﬁ%aa A%Iﬁﬁﬁi%sﬁiﬂ’l %%
TR R A B SE R AT A AC BRI “ B T8, W 4 s 2mAh: X2+ X° + X' + 1. A% Dallas 1-Wire
CRC RIS 2 A5 B &% W H %] 27 .

ML A A7 AN BT 00 AR5 M SRS (1 B ARAT AT AR, BRHRBEA L. AR g Na, 5

NFPIVG o P H SR A WA, B A A7 as BN CRC B, 4k8ER8 AN 8 fii CRC )5, 477
fEas T ALH 0.

& 3. 64 A% ROM

MSB LSB
CR%%E)de 48-Bit Serial Number Eégételzéns#)/
MSB LSB  MSB LSB MSB LSB
& 4. 1-Wire CRC K45
Polynomial = XE+ X+ X+ 1
y 3
lst 2nd 3rd 4th 51h Ly 6th 7th 8th
Plstace["|sTAGE["|sTAGE[”|STAGE STAGE STAGE[”|STAGE["|STAGE
X° x* X2 x3 x4 x® X8 X’ X8
INPUT DATA
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B 5. T 2SR

ADDRESS RANGE TYPE | DESCRIPTION PROTECTION CODES

0000h to 001Fh R/(W) | Data Memory Page 0

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

0080h” R/(W) | Protection Control Byte 55h: Write Protect PO; AAh: EPROM mode
Page 0 PO; 55h or AAh: Write Protect 80h

0081h" R/(W) | Protection Control Byte 55h: Write Protect P1; AAh: EPROM mode
Page 1 P1; 55h or AAh: Write Protect 81h

0082h" R/(W) | Protection Control Byte 55h: Write Protect P2; AAh: EPROM mode
Page 2 P2; 55h or AAh: Write Protect 82h

0083h” R/(W) | Protection Control Byte 55h: Write Protect P3; AAh: EPROM mode
Page 3 P3; 55h or AAh: Write Protect 83h

0084h" R/(W) | Copy Protection Byte 55h or AAh: Copy Protect 0080:008Fh, and

any write-protected Pages

0085h R Factory byte. Set at AAh:Write Protect 85h, 86h, 87h;
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 N/A Reserved

VBB E N AAh B 55h, MU HUs WD SO R, (HS R B B S S, R
WARAT R LI RE

yed

B AT s 2 A7 B L T — AN etk = 0], Wil 5 FioR. BOn A7 as Rl 25 A7 2on BB /e AT Bl . DS1972 (1)
EEPROM [E%34T 18 47, HEAT 8 777, Wi 16 ATHAF70 0 4 MFfifids 5{(EE T 32 F-7), X 4 B4 EHA Ak ds .
AT DA L 1 25 A7 A AT FROAH B () G - 1 B TSR MU B B Open (Unprotected). Write Protected 5 EPROM £
Ko BT RY TR A . TAAMITER 4 MAYEHEIF: LAY 2. 1A T WEF
FASH P 1 ID 245 ] R 1D W DGR S BRI AR U, T BN S DS1972 A5 0 . B
EIFEM AR R OID, 5 L) R ma AT KRN TR R . R e CE S DhRE, ASREAL X e
k.

KrE EEPROM BEFIZ AL, A& —A 8 F5 5 KB 474 . 1) EEPROM FEFIE NEH GRS IR w5t Hdist
RV AT, KRR R EAAAE AR PRSI o Rt Se VT AR R 2 B F A i 2 S B ST s AT R . A A
DECFFEAT(8 7 )R MIERAE . W PRE R BB AE 2 A7 25 BT 2%, Write Scratchpad iy 32 (1 fr 3t ik 4 20T 46 T
AT SRAL, T HAE AR A I E N 8 AN SE R T .
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DS1972: 1024 {7 EEPROM iButton

PRI P2 25 A7 45 PUE AT Write Scratchpad T 4 I 4 A B 40 T 4 In 8020 87 A ds o IR 5 AF 4% Be &l 55h
(Write Protected) i, i A K £cdhe 9 20065, A7 3 H AR bk (10 A7 6l 8 B0 O A B8 7 2 o DRI 27 A7 A i B A
AAh (EPROM Bix)Inf, HAKE 5 HARHUIE 0 2 A- i as B 0T @ 3, IR E R B A as . PRI P17 7
e AR BB B A A DA il 4% DAL T ASBRA S B (KT IR ZS o ORI 71T BBl 55h B0 AAh I, %715
Sz G0 DRI BCE R 55h FFANBLIER IR Rk SR VERES ORGP IO Bl AR RS E A EREAT DT (RIS 4
[IEASER T

ey 7 T E R 2 ago), RALEI AR ER T, 77 SR s E s A A AR AR
Mo WEARE IR 7 E Dy 55h 5L AAh, CREBELLE PTG 1) 35 A7 B A T AT P AT R stah, Il
PR A7 ik s DS (K454 (BRI T A L

itk B A7 AR AR PR S

DS1972 H.A7 3 /NHht %588 TAL. TA2 LUK E/IS (UL 6). IXELZ5fraereir 2 He 1-Wire 2844 rh &R 1R % W, 12
155 DS1972 WA A 5474 TAL A TA2 DA ZiUn# db 4745 5 N B 1) H b A7 fig etk . 25478 E/S &
PR T A7 48, HIRIRIG 53 AE a2 I N2 52 3. E/S 1) E2:EO £7.in#k Write Scratchpad iy 4 A A\
F) T2:TO A7, BEEAN— A0 1o XSEPR 2 —A 8 A g Wil F i S i 1T 5Uss . E/S A7 281156
5 fi, BAE PR, WS A7 45 Eice DR b v B 2 LR 36 1) B A RE 4 B SR IR AN T A7 s TR, AL E N8 1.
N T ENEAEAEBHE R, T2:.TO AranZich 0, 1 HENULIUKILEE 8 M. & 3, 4, 6 A E XY
Aes SRR 00 EIS TAFMS IR AL, AR AA SEZRUA ], VR IR EIAE 28 50 Ol R 2 B ARA7 it as b bk (0 b
BAL, AR BN R AT .

K 6. bt A 7o

Bit # 7 6 5 4 3 2 1 0

Target Address (TA1) | T7 T6 T5 T4 T3 | T2 T1 TO

Target Address (TA2) | T15 T14 T13 T12 T11 T10 T9 T8

Ending Address with

Data Status (E/S) | AA 0 PF 0 0 |E2 E1l EO
(Read Only)
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T RIS ) 5 HRAE

M DS1972°5 N K i i), A4 B A7 4 FHAE b I AEfg a8y, 1796 EHL R % Write Scratchpad iy 2 F£45 & H An A7 i 75 Hu
bk, Bl G RS N S B . 1= Copy Scratchpad iy 2 i fE A B8 7 i AL 04T . Wi, H bt
FIC3A7(T2.. TO) A 245 T-000b. 41 iRT2.. TOZAFOME, Kl SRk, £ &4&M T (W Write Scratchpads#17
MaR), FENRFE R — A RS FICRCI6 K1, H TR I a4 Huhik(SERr Az i i) F47 T-Write Scratchpad i
AP HIAR RIS . WENZCRCKE LG, MG A M4 R AT L, FIWHEE 26 kTl JEue e mgks:
4T Copy Scratchpad#r 4. W EHEA B FICRCL61, FHLN K1k —4<Read Scratchpadfir 4Kl Kt it 5¢
VR, AEEEAF SR AT, DS19725E Kk % H AR IETALMITA2, DL RE/STF . WRPFAREAEAL, L%
iR BE LR A Ar ae i b K S8 A8 5 R AR s . IR E ML O 4k S N B w] LU R 4G
A GNEH . 25, WIRAARREALEAL, FINPRARESIER, WS ERGEATSm4. WR—VIEs, W
ANFR ALY W o MR 3P RD AT 4k S S ORI UE RSB AN T . BN R R K 5, ik T Kk 1% Copy
Scratchpaddr & T . Wy &2 J5 WA &R = AN HEEFF A7 8 T B, TALL TA2FIE/S. EHLNE I 508 47 # SR AIX
Lo 5 A AR I N 2%

TR IIRE M2

GRS REDE FEEI(E 7Y UL T Ui tn) DS1972 A7k o B s B WM o A SO I B S 4 H T — AN i e ) FH 3K 2 1 152 B
FIENEAR 7~ . EHLR DS1972 2 [ n] 7EAREE R (BRIME, OD = 0)8midifi (0D = 1) Ml f5. kA sk
RS, DS1972 BRA LR A .

Write Scratchpad 454 [OFh]

Write Scratchpad iy 43 HH T2l A7t g F1 25 A7 25 DUP gl Stk . O 7 ORUEETA7 7 IO 0 RE % Bl 1A &2 11 21 474
BEBEF, P IRRE S B AT Ay A ) 8 AN IR T AN AT IA S AL . Write Scratchpad iy 4452 LK
Mol RIA SERE R ARt ds AT, (05 2L 1) Copy Scratchpad i 2454 FHL1L

it Write Scratchpad fir4Ja, TEHLAATE JokI% 2 A7 H AR, B35 ROXE S N T s . 5N
AR A T MAZ O T2:T0. E/S (1) E2:E0 LA 7 i A, o ANl 71 1. E2:EO #ix
RE RN BR BN G K S T A . (2 e Bl 1

4T Write Scratchpad fir 45, DS1972 WK CRC KA 13)bE#E EHLH AR, THE AN K7 K
CRC FHfd, WETarAAn, &b THE—Mh 7Y, % CRC Kid CRC16 i Ap, 5N B 2ei ik
CRC k4%, RIGMF# A Write Scratchpad #r4{CiS(0Fh), HAxhuhk(TAL 1 TA2), FIPTAEdE 7. BHEr
J&, CRC16 &I Al FH 2t M LSEBr A% TAL. TA2 FLEdE 7. BN AEAT R I R 2418 Write Scratchpad i
A B G NEIRIE B A7 45 L IR(E2:E0 = 111b), EHLATKI% 16 ikl BRIFIE] DS1972 =) CRC K4

fth.
iR Write Scratchpad fir &1 B0 S R4 XIGEAT BN, 8 A7 a4 N384 4 45 Js A O it T AN E ML AR 1%

o Kb, QR HARHEE T EPROM B, 85 77 48 I 48 (10 W A A7 fif o A7 a5 SR WU A Jodla A a2 4 5 1) &
R
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DS1972: 1024 {7 EEPROM iButton

Bus Master TX Memory From ROM Functions
Function Command Flow Chart (Figure 9)

To Figure 7
N 2" Part

B 7-1. i Th Rz

OFh
Write Scratch-
pad ?

v

Bus Master TX
TAL1 (T7:TO), TA2 (T15:T8)

A
DS1972 sets
Sets PF=1

Clears AA=0

Sets E2.E0 =T2:TO

A
Master TX Data Byte —» Applies only if the

To Scratchpad memory area is not
protected.

Master

TX Reset 2 If write-protected, then

the DS1972 copies the

DS1972 data byte from the tar-
Increments get address into the SP.
E2:EO

Ifin EPROM mode,
then the DS1972 loads
the bitwise logical AND
of the transmitted byte
and the data byte from
N the targeted address
into the SP.

DS1972 TX CRC16
of Command, Address,
Data Bytes as they were
sent by the bus master

Master
TX Reset ?

Bus Master
RX “1"s

¢ FromdFigure 7
n
To ROM Functions 2" Part
Flow Chart (Figure 9)
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B 7-2. B2 IIRERERE (&)

From Figure 7 To Figure 7

1% Part AAh N 3" Part
> Read Scratch-

g Pad ?

v

Y

Bus Master RX
TA1 (T7:TO), TA2 (T15:T8)
and E/S Byte

'

DS1972 sets Scratchpad
Byte Counter = T2:TO

»
»

y
Bus Master RX
Data Byte from Scratchpad

DS1972
Increments
Byte Counter

A

Master
TX Reset ?

Byte Counter
=E2:E0?

Bus Master RX CRC16

of Command, Address,

E/S Byte, Data Bytes as
sent by the DS1972

»
>

Y

Bus Master Master
RX “1"s TX Reset ?

Y

A

To Figure 7 From Figure 7
1% Part 3" Part
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B 7-3. B IIREMER (£)

7
55h N

From Figure
2" Part

To Figure 7
4" pPart

v

Copy Scratch-

Applicable to all R/W
memory locations.

Bus Master TX
TAL (T7:T0), TA2 (T15:T8)
and E/S Byte

Auth. Code
Match ?

T15:TO
<0090h ?

Copy-

A

Protected ?

Duration: tprog

DS1972 copies Scratch-
pad Data to Address

&
<

A

Bus Master
RX “1"s

Master
TX Reset ?

l‘—

| DS1972 TX “0” |

Master
TX Reset ?

DS1972 TX “1”

Master
TX Reset ?

¢ Y

A

To Figure 7

.1 \Wire i :
2" part 1-Wire idle high for power
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B 7-4. B2 IIREMERE (£)

From Figure 7
3" Part Foh N

»__Read Memory ?
Y
Bus Master TX
TAL (T7:TO),
TA2 (T15:T8)
Address
<90h?
N DS1972 sets Memory
Address = (T15:T0)
DS1972 A
Increments Bus Master RX
Address Data Byte from
Counter Memory Address
Y
Master
TX Reset ?
Address 1
<8Fh? Bus Master
RX “1"s
Bus Master Master Master
RX*1"s TX Reset ? TX Reset ?
Y
< \ 4

To Figure 7
3" Part
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Read Scratchpad #74[AAh]

Read Scratchpad i 4 1] LA KA K H AR bl R 774 Bm i se 28k o LR IR ar A0S Ja TR e il o ISk
ANFAE H bR, N AT R G RS IR T (EIS), A R AR A A, X S AT RS ML A )
JRUREARAT AT o 24 H AR MUk A7 T 25 A7 48 DU T 5 R 8 EPROM B TR, X — fUUILE 2. 74045 B L
Write Scratchpad iy 2158 . FEHUN I 52 B A7 s Th BT A B8 (E2:E0 - T2:TO + 1 A1), SRJa T Ok 3] A5 1
CRC, % CRC H#iifli DS1972 Kk W%t~ WK ENAENLEF] CRC ) 4k SL e, 19201 T £t 3 418
1,

Copy Scratchpad [55h]

Copy Scratchpad iy 4 HI KK 2 17 #5 v (10 500 52 1 2 ] 5 (APt 25 X 8. ki Copy Scratchpad 4 ), ML
A 3 FAMRAUTS, REE N1zl B AR I A i 2 T/ Read Scratchpad #r4-3k4%. 1% 3 F-15)F41
I =AML ZF AR AR (I TALL TA2 R EIS) T HIEEE IEAfULAC. QB UL, HARHhEA 2, PR FREALAR
WBAL, HbMEE A ZHR, AA FEROA bR E 6, A RETHAIAT AR . Bras i 8 484
P LB H AR AT A . AR BB A TR B Y teros, RN 1-Wire SAZk b o F 06 Z0 R AIE A T
2.8V, HIRLHITERSG S RIE U “0” M “1” ZBNES, HBENURKEE A KL, TR PR bR &R S A5k
HARTFA# B A0 TS BRI R, MIAS AT SRR AR I HL AA BRSNS B AL, WG il 4 1l T o e i [
T, EHUR I FRh 75 (5 745 o, L RI0% 1-Wire TNk A 1E. XFEOLN, HARERE 2 T REAR 58 42
WH, HEAKEE SR g, UURIE EEPROM I IERI S . 7EBHHE i PREs th s DS1972 )%
FRRATRY, T A% 18

Read Memory [FOh]

Read Memory &l # FH - DS1972 WU . R Har4 )5, FHLREZRAE 2 A1 Hbstbdik. 7EIXPIAS77
2 U5, EHUIFAEIA T HARHbE I SEE, rEsi £ ik 008Fh 4b. ks, RING: B LT 1. BN
H# TAL, TA2. E/S LLACEfE 28 W AA% Read Memory #ir 2540 .

1-Wire B& RS

1-Wire M2 RG] MBI E B A LR — G5 & ML 0 A%, TEFT I R, DS1972 #F5AE
VE Sl MHLEE AT . A2 E ML — N I B s 32 . 6 T3 R RS 120l S ANy . BEAFALE , b3
ViRE, Rl 1-Wire {54 (5 S RIN ). 1-Wire BrSUE i 2 MR 4% A BRI IR 10 s oA 64T, i 2R
(19 5 ket v T 4k

AR E

1-Wire S LT i EdR L IR BRREA & AEGE Y ZIgE ks Bk e mER . o TEBkH
W, HHAE 1-Wire SL28 1T B 25 #05 Z00R FH U B T 1 B = 285 Y . DS 1972 119 1-Wire ity A JwAR T 4%, 345
R LI 8.

L AN ISR T 2 DML 1-Wire B4 . DS1972 4053 #F 15.4kbps (5 K) kR HE (58 % 1 125kbps
(RN EEEE R FE, B 1-Wire 77543 315 HF 16.3kbps FRIFRHEE(FH 2 F1 142kbps [ s i 5 3%
DS1972 HEARMAT FAK, S RS g 5 1-Wire P 10X 75 (0 300 s it 358 I 7 Pk Sk i) o e BEL £ BELA 3 82y 1)
L5 R /NFI A B ARAT Y . DS1972 AEATATH L NsAT AR 24> 2.2kQ (5 K) 1) _Ehr Ak .
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L-Wire SR IR0 RIRASY LT o SR it T 3R BRI, 0B T SR T, M S AR R AR
A5, WHORBE D SIRE, ERENA, BAL TAOL PR 16us, FREEEHABE 120ps, Mk ki
ASEABIEA ELAL

& 8. BEAFHCE

BUS MASTER Veue DS1972 1-Wire PORT

Rpup
RX :II DATA {>ij
lLl X
X RX = RECEIVE |7
| > O _ ‘ 100 Q
Open Drain TX = TRANSMIT — MOSFET

Port Pin

AR

JERE 1-Wire S 15 7] DS1972 (K T

Hllstk
ROM Djfig 44
S T RETE &
iz e

PIaEtk
s 1-Wire Rk LS a AL FE T 4h . WG FEA S ENLA L — NI, 2 WHLBE 5 A3 B 2
fikotre Nkl EHLASH DS1972 #rLk It HER i . 215 155 W 1-Wire /78—

1-Wire ROM Ijfefr 4
— H UGS 2NN E Rk, R ki% DS1972 X HFH-E4 ROM HiRgm 2 AT —4%. Frfi ) ROM IJREm 4
KELH 847, FHIFIHE THE K ROM 4 (Z %K 9 HHIMEK).

Read ROM [33h]

Uty A SUVFENLELE DS1972 ) 8 AL Ghs, ME—) 48 f7)¥515F1 8 it CRC K Iaid, b AiEH T agk hUH—
MM L Wik Fidde T 2 MWL, AT ML [ e Al B i, K2 A Hicin b 5% (U K T 2% i
AR E M EE ). FECENIE T KRS R 48 4777155 CRC UL ANVTHL .

Match ROM [55h]

Match ROM 4 5 [ ERFE—> 64 7 ROM Huhi-id, YF NI N 2 S g B — AN E D81972 N 5% 64 fif
ROM Ml IERUCHC ) DS1972 A 4% Jo [ A7 it as Th e ar A e o 208 B ML A B — AN E A k. X
S A EE TR MPLRSE, il T2 MHLARS.
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Search ROM [FOh]

RGRIE B, EHUATREFAMIE Z D 1-Wire M4 F, BARRE S TR EERD . AT R LS
LSRN, SR HEBRVEOR PN Sk BT AN b AIERD o 2 R 3% k00 1) S AR AT 2y, LA W A R 1% = A
B IR, RS SR MBS A A RS %A . 5 AR, AN S 5 R ML X
PLIANIT . SEEAEIBR, EHENEAIRE . BT S % E AL MBS S8R . W5 = LA s 30 i 8
Py 0, WU MHIZAL AP RSEBAEAE . EHUEN SANFPRS MR IER S % ROM R 4y o Gid k5
ARG, EHLRD AT A A B b . 55 A0 4 FRd B AT AR AR AR b . PR RS S 5 A
70187 1-Wire A% 5%, Hh s — b,

Skip ROM [CCh]

75N HMBLI 2 R, L AT P 47 77 TR T 4R 64 6 ROM HUERD, TG4 T, 4
2 FRIE—AMBL, % Read M4 %I % Skip ROM fird Sk, 21K % LI I 5 3 Kt 7 S 08
Ge. (BB BRI TR 2k 5 25 ).

Resume [A5h]

N T R A 2 SR I R, RGHRML T Resume Bhft. MINEER T RC ALFPIRA, W& L7, W
HAAEE B S At ws Thiae, 5 Skip ROM v 4 25l. RC &AL X il e 2h i $/7 Match ROM. Search
ROM &} Overdrive-Match ROM #ir 4 K52Hl. —H RC &A%, HIHFIH Resume & EE Vil b asfE. Vikfgk b
e TG bR RC AL,  BABT IR AN B 22 (1) KL i 5% Resume i 4> .

Overdrive-Skip ROM [3Ch]

E— AP LL FAE R Zar &0, EAATEIRME 64 7/ ROM HullAg st af LAVS M A7 25 ShRE, M54 T i
. il [ Skip ROM iy & A, Overdrive-Skip ROM 14 DS1972 & 4 i s(OD = 1). %2 Ja i
A A il A, BRI N RS 480ps IR (1 B A ik bl i 2k b 1 T 280 AL AR HE T % (0D = 0).

WRAE A2 AR LR Zm A, WEZ By SCRE st =X g - 4 p e Bl mididi . Bifs, 8 T S-hkgee
P A AR, AUR A m B A kR, BeE 2 Match ROM 5 Search ROM iy 4. X FF RES ik
R, WRRL A2 EE AR K MHL, 1 H. Overdrive-Skip ROM 4 5 iR —4¢ Read 4, &%
A MATLIR] B A2 326 i 1 7= A= 25 b 52 (U A T B i HE B g = A — AN 5 45 ) o

Overdrive-Match ROM [69h]

it Overdrive-Match ROM ir4, Ja % LB R 2% 11 64 A2 ROM Hihbi, BEWSMl M2k AL Sk Byl —
ANERE R DS1972, [RINEE H % B i . R 5% 64 7 ROM Huhibitd E#GULAL K DS1972 A4 h} a4 A7tk
PIRE T AU RNV . 4 MEHT I Y Overdrive-Skip Bt Overdrive-Match fir4> i 55 & il i A 2 (1 ML 2k 9051
A T SCHRE m R S T WP /N RRZEI ) 5/ g 480us I RA ik vk 5 [RI BB AEE % . Overdrive-Match
ROM fir &3 F T8 28 A AN s 2 AN S AE 1 0 o
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& 9-1. ROM IR FEE

From Memory Functions
Flow Chart (Figure 7)

Bus Master TX ROM

Bus Master TX |
Reset Pulse

From Figure 9, 2™ Part

Function Command |~

33h
Read ROM
Command ?

DS1972 TX
Family Code
(1Byte)

A 4
DS1972 TX
Serial Number
(6 Bytes)

DS1972 TX
CRC Byte

DS1972 TX
Presence Pulse

Match ROM
Command ?

Bit 0
Match ?

Master TX Bit 1

1

| Master TX Bit 63 |

Search ROM
Command ?

DS1972 TX Bit 0
DS1972 TX Bit 0
Master TX Bit O

DS1972 TX Bit 1
DS1972 TX Bit 1
Master TX Bit 1

! Y
/}/

Skip ROM
Command ?

DS1972 TX Bit 63

DS1972 TX Bit 63

Master TX Bit 63

Bit 63
Match ?
Y
RC=1

To Figure 9
2" Part

CCh

To Figure 9
2" Part

v

A 4

To Memory Functions
Flow Chart (Figure 7)
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& 9-2. ROM IhREMEE (£2)

To Figure 9, 1% Part

From Figure 9
1% Part

A5h

Resume
Command ?

3Ch

Overdrive-Skip

ROM ?

From Figure 9
1* Part

Master
IX Reset 2

Y

69h
Overdrive-Match
ROM ?

| RC=0;0D=1|]

| Master'rl'x Bit 0 |

Bit 0
Match ?

| Master TXBit1 |

<&

Y

| Master TX Bit 63 |

Bit 63
Match ?

To Figure 9
1% Part
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1-Wire {4

DS1972 75 B A I W BORARIE B e 38 o ZWMUAE— R b LT WURSRBIAE 5. BLFE AT Bk arp AT 25 ik v 1)
BAFH). B 0. B 1 AREdE. BRNEkss, RETIAHITEREE S FRES. DS1972 e LUbs ks & ol 5
PP . R AR B R, DS1972 miUAbRAEIE RIS . EmER R, Pra B YR H g
I

A RARS P, 1-Wire 28 BT ZEM Veoe BERITTIRLE Vo BUF o BAGTESPIRAIR 25 AR, LR
i M Viwax ETFRTTIRAE Vo BLEo WU ETFITAILE 10 Frosi “e” o SR e A4 0 b4 v i
(Rpup) 1 1-Wire MIZE I AN LA . WK Viewax £E DS1972 FIWR@A ii-r i, S35, HASMAAEM F 1T,

Ja5h5 DS1972 MATATIAE # i B ALl e, WA 100 AT MK G N2 koh, %W DS1972 &k satss, W
FIRCEERA ROM FIfEfigas Dhfedn &, R el 8a0csidls . Wil EWLEE T B R PR R s, MR M, W24k B
HP PRI R T treme + te MO H] o S B0 tre $74E 480ps BRI, WK MUK SR B bR 5 .t 2R
DS1972 Ab T it I H trsre AKT 80ps, MIFLANPREF R o a0 Ras A4k T it H. trer 76 80ps 22
480us . [i], WZAREGEAL, RIEEHEAE .

B 10. B4R : BALAI N ke

MASTER TX “RESET PULSE” MASTER RX “PRESENCE PULSE”
Ve oo ey
ViHmASTER A / / 5 K
Viu \ \
v 1\ \
ViLmax \ / / \
oV (S V4 \
D) _"[
tr [e>e trRsTL P <—tpp. < >
troH trec
< tRsTH >
——— RESISTOR —— \JASTER DS1972

FHUBE &G HEAN Receive Bt I 1-Wire B2k P EdrHFH, B8 DS2482-x00. DS2480B UK 5w 5547 Y5 HL
B ERLAR Veypo MHPRETTIM Vog I, DS1972 S5 45F tppw 1], 88 5 1 15K 0 26 WP R OR FF tppL, SRRIE—
PRI e A TR N B ik ot SENLDAZIAE tyse F THIRIN 1-Wire 1281138 5 Ha -

tRSTH%*DHﬂLI‘iﬂﬂZ\Zﬁi//'\%? tPDHMAX\ tPDLMAx '5 tRECMIN EI(JE'\ﬂ]o *E tRSTH %H@y DS1972 Eﬂﬂﬂﬁﬁi&ﬁﬁﬁo E*
AMBAIB A I, T A 1-Wire WA,  trory FEPRHEHE L N iR/NV K 480ps, 7E mndiA T 5 /N ok
48us.

EWRETN T
5 DS1972 [FEHi S AE B N b AT, AR R — AT . BOHEAE S B B BN R R ML . Bl I B B B
W) FENL. B 11 B TR B S R R e .

Fra RS L ENPAREIR LT, X 1-Wire B2 FROHRERFETIREE Voo LR, DS1972 Ja3h i i kA
B, S N BRI A AT IR A E R 2, ARSI BRI A o 5 A R e fA]
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FEHLE] ML

YT “H 17 N, B B ELE 5 17 AR twamax SR AT RS T TR LR Ve X1 “H 07 IFE, %
Pk FHRTE “5 07 ARIT A twoumin 45 AT DR FHK T T TR LR Vo O T 98B IS8 B0l A, Hdin gk Bk
TEREA twor B twar I T BT N EBAS R Viiwaxe B2 E Rl Vog J5,  DS1972 7EHEAT T —ANI B AT s 22—
ANV TR] treco

B 11. BE/5 PR

Write-One Time Slot
Vpup —twi — «
VIHMASTER \ / » ‘
Vry \ \
v |\ \
VILMAX \ // \
ov
tF Saa |<-8->
< tsLoT >
—— RESISTOR —— VASTER
Write-Zero Time Slot
\V, < tWOL >
PUP o
VIHMASTER \ / d ‘
VTH \
VL \ \
VILMAX “ // “
ov
tr [ [ trec ™
< tsLot >
——— RESISTOR MASTER
Read-Data Time Slot
Vpup g \l/ tusr .
VIHMASTER \ / / / / / » ‘
Vrh \ Master / /[ / \
Vo \ // *— Sampling ///////// \
Viimax Window
" \ — VAV AV AV \
tr e O —»] [ trec —]
< tsLoT
—— RESISTOR —— VASTER DS1972
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G IEESIN

CEREAR T NI T 5 17 BB, PRk b H R AE AR )ty S5 RAT AR T Ve 1E tee
M, NZ 0 B, DS1972 JRindrflsidhnsk; I iw ik B ds o i &5 o) N hz, WP ERFIFG I E. NE 1,
DS1972 FEALREFEIG LR T, try — &5, HFRITFUS BT

FHURAEE  (twsrmin 2 tusrmax) 7 T tee+ & (ETFHINTH]), 55— 7 THi B DS1972 W i kB s v, EHLLZNTE
RAET O PAT — IR 2 v B o VSIS TSR RIS, tey AE RVFYVE I NS AT, BN AR BT H AN T
twsrmax TS TSR IOCEHE o B 2Rt 8 R 5, EVLL S E S toor 4R . XM T DS1972 75~ — AN vk &%
T S I I8 treco TRTERENAE, XHAREM trec fGEH T 1-Wire &£ FH 4> DS1972 M. #
—ANZ Rk b, A TENILYE 1-Wire 2RI, NIEK treco 4F, En[fiiH] DS2482-x00 5 DS2480B
25 1-Wire MERIKEh g8 28 0F, 76 1-Wire PR ) W B4 74 U5 BT,

e Le L AQIE I s

fE 1-Wire FREgr, S e b U AR 2k EHL(L-Wire BXa) &) P I RSN ] 9 Al fig . L, 1-Wire 2445 5) 52 5|
FMORTFAIRE 5 T F T WA () /NI P SR AN, S A B 17 e SO R 435 5 B RO PR J82 AR T o i
B KL RAHE S A 1-Wire S S LA KRR BRI SR . WIS B 1-Wire S LAY th g 5 5557
HEBR AR AR ETHEF R BRI S SRS EIUR LR, 4k $ 50 Search ROM v &K b, 8
HAMHLIAT R 2 DI RE fir & R N T SEBUE AP 26 kR, DS1972 A T —Flfif 1-Wire Hirdii, FEAR 7 Ionfg
BRI .

DS1972 (1] 1-Wire ¥ SAE L MHLES A LEH 3 s HEANF

1) FEHLEE RN T MG 8 U g AT WU A B F LA I R B o S BRI T 0T v A 7 PR AU B o vy R R AN
DL BR8P 2 -

2) TEAREIEBITFRT I Vag b — ], R — N BHUR T Vg (HEBAIET Von - Vays A SHIKIA
(B 12, 7=~ A), Fir[IFEATAT 1-Wire MR A 3.

3) B RERSC AR tren 8 LT — W a6 1, AEZAS RS O B BHE T Vi - Vay S8 28(E 12, 7~
Bl B, toL < tren)e ANMIHBFEECZEIE Vo TR 5 ZESEZI [A)EE Y trey B O BB RITCTEERR, S8 9/E— AN F B
FE(KE 12, =) C, toL = tren)o

TE R TR W S8 Viay B tren SR T SSG2EY) 1-Wire R i o

B 12. BEMHIsEE

Vpup > {ren <> treH
v ey /AV/ \ / \\/ -
HY
/ Case A / Case B / Case C
ov
<4+—> teL < > taL
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AR CRC 14

DS1972 HHFAFZRALY) CRC Y. —Fioh 8 17, fAfitfE 64 1. ROM Mt 14 . EHLEEMRHE 64 f2 ROM 1)
"I 56 A1 % CRC 5, JF5A7ff#E DS1972 "I LLES, Il ROM £idli & e iR . 115H1% CRC K5 )
s . X2+ X2+ X+ 1. BB 8 £ CRC MEIS(ARBUR)ER. &EE L) WEIFHOLZE N ROM
W,

Y —F CRC N 16 £7, KJHFRAER CRC16 I k% X + X + X? + 1774, 1% CRC KA FH K5 5 7 47 28
AR B AT AL 5 . 5 8 {7 CRC KGR, 16 fif CRC &5 A5 5 2 UL R i i TE AL M. DS1972 5 A
I CRC KAZSUILE 13)tFH — 810 16 A2 CRC &4, ey SfEE(E 7). BN e i A LERE )
CRC W 56AS 55 R BT A H B CRC 18618, 4 bk e Je 4k e — e VEIC R FEHT i3 CRC 2 iR A
7o

1E Write Scratchpad fiv4 7, HEESD CRC kLS, RIGBAMAUS, HEsthht TAL A1 TA2, DLEENURIER
A HEE 7., DS1972 L A57E E2:E0 = 111b 4 k% CRC ¥,

7 Read Scratchpad @&, HIES CRC KAH, KRB AmLMid, Hirddk TAL R TA2, E/S #797, BLK

DS1972 KILMI T A7 f Kt . DS1972 AT AEIELL IO A7 4% Kt EL B 45 R IN 4 A& 3% CRC AZHAS . A7 KLk CRC %
KR 5 245 B 2% M 2B 2T

&l 13. CRC-16 T B & 2 T =

Polynomial = X+ x4+ xi+1

L 1st 2nd 3rd 4th 5th 6th 7th 8th
g > > - g >
STAGE| |STAGE STAGE| [STAGE| [STAGE| [STAGE| |STAGE| [STAGE

5

x? X3 x* X

e ¥
th th th th th th th th
Lyl 9 L, 100 [ 11 | 127 | 137 [, 147 |,] 15 16 °
STAGE| |STAGE| |STAGE| [STAGE| |STAGE| |[STAGE| |STAGE STAGE

14

10 11 12 15 16

X CRC
OUTPUT

X' X X

INPUT DATA ——

AT 1-Wire BA5 hil— BB RS

Master to slave | Slave to master | Programming
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me Bi B3
RST i 1-Wire 0L A S A7 Bkt
PD 1 1-Wire ML A5 (1) B35 ikt
Select W2 ROM TRt s i iy 2 A .
WS “Write Scratchpad” 4.
RS “Read Scratchpad” fir4 .
CPS “Copy Scratchpad” fiy4
RM “Read Memory” 4.
TA HorHuhik TAL, TA2.
TA-E/S HbrHshk TAL, TA2 LLJ E/S 7
<8 —T2:TO bytes> | %455 Hbnthhl, 14326 BIIAE A7 2% A i T 75 (0L 5 771
<data to EOM> & 16 BT A7t 8 A o JIT 75 PR A2 48 749
CRC16\ 3% i) CRC16 615
FF loop TN FF 245 AN E FE R
AA loop FHUEE AA F15 A A5 ER

Programming

Bii'5 N EEPROM: 7EMLHIA 1-Wire 2 EAR RYFAATEMIIES) .

Write Scratchpad (ANEEZRK)

RST

PD | Select

WS TA | <8 -T2:TO bytes> | CRC16\

FF loop

Read Scratchpad (FEEK)

RST PD | Select

RS TA-E/S CRC16\

<8 — T2:TO bytes>

FF loop

Copy Scratchpad (5Zh)

RST | PD | Select | CPS | TA-E/S | Programming | AA loop
Copy Scratchpad (Hilk TG, PF =1, EEHIRY)
RST | PD | Select | CPS | TA-E/S | FFloop

Read Memory (5Zh)

RST | PD | Select | RM TA | <datato EOM> | FF loop
Read Memory (Ml %K)
RST | PD | Select | RM TA | FFloop
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FH# AR TR B

ENAHES S 1 U 8

N e

MFAT

%

BN ATl o

M HAFHNA DS1972 5 ENER, BESREW R

FEHAHERK ol (B AR AL 5E) Y. B
TX (Reset) ARk
RX (Presence) VST el
TX CCh % “Skip ROM” fir4.
X OFh Ki% “Write Scratchpad” 4 .
X 20h TAL, &4 = 20h.
TX 00h TA2, Huitik = 0020h.
X <8 data bytes> MRS 8 T HE.
RX <2 bytes CRC16\> 2 CRC fH i A 2 se 2 bk
TX (Reset) ARk
RX (Presence) VST el N
TX CCh Ki% “Skip ROM” fir 4.
X AAh Ki% “Read Scratchpad” 4.
RX 20h B TAL, &% = 20h.
RX 00h £ TA2, Hilik = 0020h,
RX 07h L E/S, 4id{m# =111b, AA, PF =0,
RX <8 data bytes> PR AE A B IR
RX <2 bytes CRC16\> 2 CRC il i 3 &5 e 4
TX (Reset) ARk
RX (Presence) VST el N
TX CCh K i% “Skip ROM” fir4 .
TX 55h K i% “Copy Scratchpad” 4.
X 20h TA1
X 00h TA2 (X ALH)
X 07h E/S
— <1-Wire idle high> SEAF trrogmaxs  PRE STl IT i FR B A I 1]
RX AAh BEEHMRA, AAh = B,
TX (Reset) ALK
RX (Presence) VST el
TX CCh Ki% “Skip ROM” fir 4.
TX FOh K% “Read Memory” 14 .
X 00h TAL, &4 #% = 00h.
X 00h TA2, Hihil: = 0000h.
RX <144 data bytes> EER i IE e
TX (Reset) ARk
RX (Presence) VST el
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