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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 pA
?A%gstr?oll_gw Switching VL (Notes 5, 6, 7) 0.46 4.4 v
Input Low Voltage Vi (Notes 2, 8) 0.3 \
#ﬁﬁﬁ;ﬂ;ﬁ'&gh Switching Vru (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 \Y
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 W
Pulse; 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) Y At 85°C (worst case) 50k
(DNaé?GSeztse’n;f)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, 2.5us 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 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 trey after Vi 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 60ps 120us 6us 15.5us

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

B2

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 A2 S 7 741 8 F 17 fras /0L, I HAER [ 1Y iButton
B LR T A ThRE 1-Wire #:1. £34> DS1972 #5547 — AN ) IR H OB NS 11 64 47 ROM ki, DAAHE
LA I . Bt 1-Wire WhBUR AT T, AR R [ Hh 2k . DS1972 A — AN B A7 a4 1k
TEREIX,  AF F) A7 28 0 25 A7 28 TS NEE I AR 2247 2% . B 4 o085 N AR es, JFar X Bl . 2 k960
®J, Copy Scratchpad iy 2 B A AL B i K AE M 88 0. DS1972 [N T 6 4R hlMs 4 e e . TAR L
PR UL HR L A R ORI B A7 . B TR DS1972 A I B TN A BE A e B R
http://www.maxim-ic.com.cn/products/ibutton/.

7%

B 1 h iy HER BB T DS1972 FHE T SRS ISR, DS1972 A4S PUAS F BEE . 1) 64 0B %
ROM, 2) 64 {78 {i#%, 3) VU4 32 717 EEPROM Ui, 4) 64 fi7%5/fas 1. 1-Wire M2 R/ WNE 2 i,
BLAZRE 5E R 3% LR B4 ROM Thfitdr 4 f—4: 1) Read ROM, 2) Match ROM, 3) Search ROM, 4) Skip
ROM, 5) Resume, 6) Overdrive-Skip ROM, 7) Overdrive-Match ROM. 4 LU#5#EiH & 14T 5¢ Overdrive ROM iy
A fis wFRENEEAL, BT gHB E S LmE AT . 5 ROM Tk 24 S B WL 9. iThHbgh
177 ROM M4 G, Minl AT AEfas A, FAUATR I DU AAE s e ar 2N — 4. Sfrftas e
RIS BB WK 7. BB B, #RIKALLERT.

K1 5ER

PARASITE POWER

N—
v

o) 1-Wire < 64-bit
Function Control Lasered ROM
A
A
Memory <
Function <
Control Unit |
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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& 2. 1-Wire Tl K E R B

DS1972 Command Level:

1-Wire ROM Function
Commands (see Figure 9)

I

DS1972-specific
Memory Function
Commands (see Figure 7)

Available
Commands:

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

Write Scratchpad
Read Scratchpad
Copy Scratchpad
Read Memory

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

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

64-bit Scratchpad, Flags
64-bit Scratchpad

Data Memory, Register Page
Data Memory, Register Page

64 AZE%] ROM

£~ DS1972 &5 — 64 (it ME— ROM i, H:AEr 8 78 1-Wire Kikhs, 4 Kk 48 A 2ME—HF55, &
Ji 8 AT 56 A7) CRC (THI LRI TEILE 3 Fios.
TR A B ALSEREAT A AC R R “ B T8, W 4 s 2mAh: X2+ X° + X' + 1. A% Dallas 1-Wire

CRC I IB I TE 215 BiE S

X% WD 27 .

T A7 BRI IS 00 SRJE M SRS (1 B AT 20 TG
NFPIVG o P H SR A WA, B A A7 ds BN CRC MBI, 4k8ER8 AN 8 fii CRC ), 477

Ar s AT 0,

& 3. 64 AL)tZ] ROM

1-Wire CRCF@\AWEE A%Iﬁiﬁﬁiﬁ‘&ﬁiﬂﬁ %%

BRI AL JHEEIEEJa g N e, H2

MSB LSB
8-Bit : : 8-Bit Family
CRC Code 48-Bit Serial Number Code (2Dh)
MSB LSB MSB LSB MSB LSB

& 4. 1-Wire CRC K45

Polynomial

=x3+xP+xt+1

L, lst N 2nd N 3rd N 4th 51h Ly 6th N 7th N 8th
STAGE| |STAGE STAGE| |STAGE STAGE STAGE| [STAGE| |STAGE
X° x* X2 x3 x4 x® X8 X’ X8
INPUT DATA
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B 5. 7 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

VB E N AAh B 55h, MU HUs. AT LA U R, (HS R B B S R, R
BT LI RE

yed

B AT s 2 A7 B L T — AN etk bl = 0], Wil 5 FioR . BOn A7k as R 25 A7 2on BB Ve AT Bl . DS1972 (1)
EEPROM [E%3L47 18 47, HEAT 8 777, Wi 16 ATHAF70 0 4 MFfifids 5U(5E T 32 F-7), X 4 B4 EHA Ak ds .
AT DA G 1 25 A7 A AT HROAH B () R - 1 B TR MU S A Open (Unprotected). Write Protected 5 EPROM £
Ko BT OIERY T AR A . TAAITER 4 MAYEHEIF: LAY 2. 1A T WEF
FIASF P 1 ID 245 ] R 1D W DR BRI AR U, T BN S DS1972 A5 0 . B
EIFEM AR R OID, 5 L) R ma AT KRN TR R . RE CE S DhRE, SRR X e
k.

Fx 3 EEPROM [E41 2 4b, iBt& 4 8 FH 5 LB frds. 11 EEPROM a5 NI N0 . 4%, Bt
BRI AR, RE IR AR RES o Xk SO VE H P R i R B A A% R AT S B AT AR . AR AT
ICHFREAT (8 F9) AR . Ay ORUE SR A vh BT A7 28 1Bl A 4%, Write Scratchpad ir 24241 ) bk 24 50T 45 T
AT AL, T HE AR A UE N 8 AN SEHEI AT
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PRA P2 ) 25 A7 45 PUE AT Write Scratchpad T 4 I 4 A B 40 T 4 In 8020 87 £ ds o IR GIHI 5 AF 45 8L &l 55h
(Write Protected) i, i A K £5cd 9 2005, A7 3 H AR bk (10 A7 il 8 e O A B8 47 2 o DRI 25 A7 A i B A
AAh (EPROM HE0)I, S AKE 5 H ARk 09 A7 S BT84 5, TH A RO BB Ar 4% . ORI P75 47
e AR R B A DA il 4% DAL T ASBR S B (T HCIR S o DR 717 BB 55h 5 AAh I, %715
Sz G0 DRI BCE R 55h FFANBLIE R HIERAE . Rk SR VERES ORGP IO Bl AR R F A EREA T DT (R 4
[IEASEE R T IT]

ey 7 T E RN 2 ago), RALEIa Ry ERI T, 27, SR TR s A A AR AT
o WRE IR 7 E Dy 55h 5L AAh, CREBELIE PTG 1) 35 A7 G AT AT P AT R . stah, Pl
R A7 ik s DU (0454 (BRI A L

itk B A AR AR PR S

DS1972 H.A7 3 /NHihE %57 8s: TAL. TA2 LUK E/IS (UL 6). IXELZ5fraereir 2 H e 1-Wire 2844 rh &R % W, 15
155 DS1972 WA AN . 5474 TAL Al TA2 DA iUn# BE 47 45 5 N Bt 1) H br A7 fig etttk . 25478 E/S &
PR T A7 48, RIS S HAE a2 TN N2l 52 38 . E/S 1) E2:EO £7.in#k Write Scratchpad iy 4 i A\
H) T2:TO A7, BEEAN—AEHE 70 1o X SEPR 2 —A 8 A g Wil i S i B 1T 3y o E/S A7 281156
5 fn, BAE PR, W HEBTA7 45 Eice DR b v B 2 ML R 36 1) B0 A RE 4 B SR IR BN T A7 s T AL, %A E N8 1.

N TAEENEAE AR, T2:TO AranZich 0, 1ff H BN UKL SEE 8 M1, & 3, 4, 6 a2 XY
Aes BREUE N 0. EIS TFAFMS IR AL, AR AA SRS ], 1E AR B as 3 O 2 12 H ARA7 it as ik rAr
BT, MRS BN R AT .

K 6. Huht % 7 8s

Bit # 7 6 5 4 3 2 1 0

Target Address (TA1) | T7 T6 T5 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 E1l EO
(Read Only)
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T RIS ) 5 HRAE

M DS1972°5 N K i), A4 B A7 4 FAE b I AE4g 8%, 1796 EHL R % Write Scratchpad iy 2 345 & H An A7 75 Hu
bk, Bl G RS N S I8 . 1= Copy Scratchpad iy 2 i AE A B8 7 i AL 04T . st i, H bt
FIC3A7(T2.. TO) A 245 T-000b. 41 iRT2. TOZAFOMH, Sl SRk, fE—&4&M T (W Write Scratchpad s #/ 17
M), FENRGFE R — A RS FICRCLI6 K1, H TR I a4 Hihik(SERr A2 i k) F47 T-Write Scratchpad i
AP HIAR RIS . WEZCRCKEKIS G, EHLE A v A4 BT IR, FIWNEAE &5 T, JEe & fgks:
4T Copy Scratchpadr 4. W N B FICRCL61, FHLN Ki% —4<Read Scratchpadfir 4Kl Bt it 5¢
bk, EREEAE SR AT, DS19725E Kk % H AR IETALMITA2, DL RE/STF /A WRPFAREA EAL, UEHH%L
WA RE IEMRIR R R AT AR BE b — IS AR a8 Ja I AR dn R o SXRE LA TE 75 4k S N B s v DU B IR 4R
R GNE . R, WURAARREAL BN, FRPRAREAESE, W SEREATSGS. WR—DIER, W
ANFR B ALY W o MR 2L RY R4k S S ORI UE A B A T . B AL B AR R S, Bt T & 1% Copy
Scratchpadfiz 4 T . My 4 2 Ja W2 B FE = AN Hihk 77 fe s i A, TAL, TA2FIE/S. AL I 58 fE 48 3R A
LE A AR R 25 o

TR TIRE M2

GRS REDE FEEI(E 7Y UL T Uitn) DS1972 {76k o BT s B WM o A TR I B S 4 H T — A i e ) HH JK 26 1y e 152 B
FIENEAR 7~ EHLR DS1972 2 [ n] 7EAREE R (BRIME, OD = 0)8midifi (0D = 1) Milif5. kA Bk
RS, DS1972 BRA LR A .

Write Scratchpad 454 [OFh]

Write Scratchpad iy 43 HH T2 A7t g F1 25 A7 25 DUP Rl Stk o O 7 CRUEETA7 75 0 IO 200 BE % B 1A 52 01 21 47-fif
BEBEF R, P L IRRE S B AT a2 ) 8 AN T IR T AN AT IA S AL . Write Scratchpad iy 452 LK
Mol RIA SERE R AR 8 AT, (RS 2L 1) Copy Scratchpad i 2154 FHL1L

i Write Scratchpad fir4Ja, TEHLAATE JokIE 2 A7 H AR, B35 ROXE S N T I AdE . 5NEAT
AR A T MAZ O T2:T0. E/S (1) E2:E0 LM 7 i AP, o ANl 71 1. E2:EO #ix
RE RN BA BN GBS T A . (32 58 Bl 71

34T Write Scratchpad v 4, DS1972 WK CRC KA 13)bE#E THLH R IXERE, TFE BB 7K
CRC FHfd, AT ar Ay, &b THE— M 7Y . % CRC Kidh CRC16 i Ap, 5N B 2ei
CRC K%, RIGMF# A Write Scratchpad #r4{CiS(0Fh), HAxthhk(TAL 1 TA2), FPTAEdE 7. BEEr
J&, CRC16 &I Al FH 2 fh M LSEBr A% TAL. TA2 FlEdE 7. BN EL R I R 2415 Write Scratchpad i
Lo AHIRGNEHIE R 745 FIR(E2:E0 = 111b), EHLATKIE 16 Al s DS1972 =4 CRC KK

fitho

iR Write Scratchpad fir 41 B0 5 R4 XIGEAT BN, A7 a4 I8 A7 4 45 S A O it T AN E ML ACE 1%
o Kb, QR HARHEETT EPROM B, 5 77 48 N 48 (10 W A A7 i o A7 a5 SR WU A Jodle A 2 A 5 1) &
R
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Bus Master TX Memory From ROM Functions
Function Command Flow Chart (Figure 9)

To Figure 7
N 2" Part

B 7-1. a2 Th R Az A

OFh
Write Scratch-
pad ?

v

Bus Master TX
TAL (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 TIRERAER (&)

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 (&)

From Figure 7
2" Part 55h N

Copy Scratch-

To Figure 7
4" Part

Bus Master TX
TAL1 (T7:TO), TA2 (T15:T8)
and E/S Byte

Auth. Code
Match ?

Applicable to all R/W
memory locations.

T15:TO
<0090h ?

A

Copy-

&
<

A
Bus Master
RX “1"s

Master
TX Reset ?

A

Protected ?

Duration: tproc DS1972 copies Scratch-

pad Data to Address

l‘—

| DS1972 TX “0” |

Master
TX Reset ?

DS1972 TX “1”

Master
TX Reset ?

A 4 ¢ Y

To Figure 7
2" Part

* 1-Wire idle high for power

From Figure 7
4" Part
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B 7-4. B IIREMER (£)

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 ul”s
Bus Master Master Master

RX “1"s TX Reset ?

TX Reset ?

A
<
<

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

Read Scratchpad i 4 1] LA KA K H As bl R 774 Bm 1R e 48 0k o LR IR ar A0S Ja TR e it . Ik
AFAE sk, AN RGN ARSI (B/S), HAE R A s, XS v R S N
JRUREARAT AT o 24 H AR Mk T 25 A7 48 DU T 5 R 8 EPROM B TR, X — fUUILE 2. 4045 B L
Write Scratchpad #ir2 1780 NN G152 2 A7 a H T E B (E2:E0 - T2:TO + 1 ANFTY), ARG st ] LLRCE i i)
CRC, % CRC H#ifli DS1972 Kk M%d /=4 WRENAENE] CRC o 4k SL it , 19201 T £t 3 418
1,

Copy Scratchpad [55h]

Copy Scratchpad fir 4 FH KK 7 77 4 rh I 8508 5 1 21 n] 5 1 APt 25 X k. &t Copy Scratchpad #r4 i, FHLA40
FRf—A 3 FTATIAUT A, HHE NI AR 4 A 2 KT — 4 Read Scratchpad 4 3k4%. % 3 T
I =AML ZFAF AR (K TALL TA2 R EIS) T HEME IEAULAC. AR BS UL, HARMIEA 2, PR FREALAR
WBAL, HbMEE R ZHR, AA FEROA bR B E 6, A RETFAIAT AR . Bras i 8 il 4
LR H R AR o AR B A B T T I Y teroe, FEBEIIN] 1-Wire 2R F 1% o F D6 Z0(RAIE AN T
2.8V, HRLHITERSG S RIE U “0” M “1” ZBMES, HBIENURKEE A KL, W PR bR &GOS A 5k
HARTEA# B A0 T A BRI R, MIAS AT SRR R L AA BRSNS B AL, WG il 4 1l T o e i [
M, EHUE I FRh 55 (0 5 745 o, L RIARE 1-Wire AT N1k, XFEOLT, HARTEfE 2% T Re R 58 4
BEE, TN T BB A A S B A 5S, DUMRIE EEPROM HIIEMI S o 76 Wi ] Wi B R 355 1 'S5 DS1972
FRRATRY, T AT % 18

Read Memory [FOh]

Read Memory &l # FH T DS1972 BHUEE . K Har 45, FHLAEERAE 2 A5 Hbstbdik. 7EIXPIA~7
25, EHUFAEIAE T HARMEE S, rEsi 2 ik 008Fh Ab. ks, RING: Bf LT 1. BN
H# TAL, TA2. E/S LLACEfF 28 W AA% Read Memory #ir 2540 .

1-Wire B RS

1-Wire M2 RG] IS E B A R — G & MBLEE & 0 A%, TEFTH 50 F, DS1972 #FMAE
VE Sl MHLBE AR . B2 E RN — I b 58 . 6 T 0 R R 0 S AT BEPEALE , AbFD
ViRE, R 1-Wire {54 (5 S RIN ). 1-Wire BrSUME i 2 MR 4% AR FRIN IR 10 s ok A 64T, 2 HLR
(1 ko R VS R

AR E

1-Wire B2 LT i EdaR L IR Z ERREA & & EE S I ZIgEe Ik sh B ek A e mER . o TSEBik H
B, HHEAE 1-Wire B2k EHIFTH & AR A IUK IR OT B e =A% . DS1972 1) 1-Wire iy D IR T4, %%
R UL 8.

LM IR T 2 MWL 1-Wire B4 . DS1972 4053 #F 15.4kbps (5 K) kR HE (53 % 1 125kbps
(BRI OB R, R, R 1-Wire 72523 5152 16.3kbps FFRHEE {538 5 F1 142kbps [ s A5 4R .
DS1972 HARMEAT FAK, i S g 5 1-Wire Pz 10X 75 (0 300 ) it 358 I 7 Pk A2k i) o e BEL 0 BELA 3 82 g 1Y)
L5 R /NFI A B ARAT Y . DS1972 AEATAMTHEE Mg AT AR 2> 2.2kQ (5 K) 1) bz Ak
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1-Wire Joh 2k (120 RPIRZS ey P o A py 28R S AT A A5 A5, A0 o BT AU, e DR £ 2 PRI
Ao WRRBCENZEWRIRG, FEREB, S8 TR e 16ps, iR BaGEY 120us, Sk b
IR AR AL

& 8. BAFHCE

BUS MASTER Veue DS1972 1-Wire PORT

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

Port Pin

AR

JERE 1-Wire 3 15 7] DS1972 ({3 T

Hllstk
ROM Djfig$4
S TRE R &
iz e

PIaEtk
it 1-Wire Rk FER AL A AVIGAALE FE T 4h . BIUGE I FEA S BN IE — AT, % WHLBE G A% 2
fikotre kol EHLASH DS1972 #rgk It HER s . 215 5SS W 1-Wire /78—

1-Wire ROM Ihfgfn 4
— H UGS 2NN EReh, R ki% DS1972 X HF1-E4 ROM WiRgm 2 AT —4%. Frfi ) ROM IJREm 4
KRN 847 . THAIH T A1 ROM @& (%K 9 L) .

Read ROM [33h]

Ity A SUVFENLELE DS1972 ) 8 AL jGhs, ME—) 48 f7)¥55F1 8 i CRC K Iaid, IharAiGH T agk hUH—
PTG W Bk B T 2 MW, I DA R R IG5 I, 4 2 R 2B 0 vh 52 (U AR T B i
AR S M EE ). FECENIE T KIEIS R 48 4777155 CRC UL ANVLHL .

Match ROM [55h]
Match ROM #ir 4 JG i ERFE— 64 7 ROM Hihibid, fF BHLYT ) 2 AR Ff— M E D81972 HAE 5% 64 fif

ROM HilibAIEAG VLG DS1972 A <% Ja At as D e a4 S o FLE B ML S 4 B — AN A kP X
%uu 54 Eyﬁl_)iﬁ ?%y\*ﬂ‘%dm ’@,L_ﬂﬂ?%/%*ﬂ,z%%
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Search ROM [FOh]

FRGRIE B, BRI REFEAIEZ DR AHAE 1-Wire M4 F, BARRNE SRR RS . AR 4 B
SREE, SRR SRR LT MBS . 56 A 1 M AT (K B AR AT 26T, RO — B R ik = A
B S —ABTER, RS SR MHLE G A RS %A . 5 AR, AN S 5 R ML
PLIANIT . SEEABBR, EHSNEAIRE . BT SR E AL MBS I8 R . i 5 = 0w s 30 i (8
¥y 0, WU MHZAL AP RSEBAEAE . EHUEN S NFPRS MR RS % ROM R 4y o Gid k5
AR, EHLRIATANTE A AHLEg kR o 53 A 4 B R T DU AR ML S IR o PR THE T 2% A/
70187 1-Wire A% 5774, b s — b,

Skip ROM [CCh]

75N HMBLI 2 G, L AT P 47 77 ST T 44 64 6 ROM HUAERD, TG4 . 4
2 FRIE—AMBL, % Read M4 %H % Skip ROM fir %Sk, 21K % LI I % 3 Kt 7 S S08 e
Ge. (BT BRI B RO 2Rk 5 25 ).

Resume [A5h]

N T ORI A 2 AR AR, RGHRML T Resume hft. MINEER T RC ALFPIRA, Wi &L, W
HAAE I RIBZ S A kv Thiae, 5 Skip ROM fir425l. RC &AL N gl e 2h i $ /7 Match ROM. Search
ROM &} Overdrive-Match ROM #ir 4 K528, —H RC &4z, A FIH Resume & EE Vil b asfE. Vinfgk b
e TG bR RC AL,  BABT IR AN B 22 (1) KL i 3% Resume i 4> .

Overdrive-Skip ROM [3Ch]

E—AN NN L FAE T Zar &0, BAARTEIRME 64 7/ ROM HulkAg st af LAVS M A7 25 ShRE, M54 T i
. 5% Skip ROM fiy 42 AE, Overdrive-Skip ROM 14 DS1972 $E & 4 i s(OD = 1). %25 i
A A il s, BRI N RS 480ps IR (1 B AT ik ol i 2k b 1 T 280 AL AR HE T % (0D = 0).

WRAE A2 AR LR Zm A, WEZ B SCRE midbe X gs 1F 3 i B e idipi . BifS, A T Sk
WA AR, AR A m B A ik ek, B2 Match ROM 5 Search ROM iy 4. X FFRES ik
R, mRRL A2 EE AR K MHL, 1 H. Overdrive-Skip ROM 4 5 iR —4¢ Read 4, &%
AN MMLIR] B 326 B30 1 7 A B v 5 (O i i S B = A — AN 5 45 R o

Overdrive-Match ROM [69h]

it Overdrive-Match ROM iy, Ja % LB R 2% 11 64 A2 ROM Hihbi, BEWSMl M2k AL SRk Byl —
ANFFER) DS1972, [P IL B . N 5% 64 £ ROM HihfBIERGULHACH DS1972 A4 % 5 S HIA7 i
PTRE AT A RNV . M HTIH Y Overdrive-Skip Bt Overdrive-Match fir4> i 55 & il i A 2 (1 M LK 2k 051
A BT SRR R U MLAE T — N REEEIT (R 55 /N A 480us I E A7 ket 5 [ 2R HEE 26 . Overdrive-Match
ROM iy & 3G H T8 2k BA AN B A B AF 55 Dl o
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& 9-1. ROM Ih e FEE

Bus Master TX |

Reset Pulse | . nd
From Memory Functions From Figure 9, 27 Part
Flow Chart (Figure 7)

Bus Master TX ROM DS1972 TX
Function Command |~ Presence Pulse

To Figure 9
2" Part

cch
Skip ROM

33h
Read ROM

Match ROM Search ROM

Command ? Command ? Command ? Command ? N
DS1972 TX \ DS1972 TX Bit 0
Family Code | Master TX Bit0 | DS1972 TX Bit 0
(1 Byte) Master TX Bit 0
A 4
DS1972 TX DS1972 TX Bit 1
Serial Number | Master TXBit1 | DS1972 TX Bit 1
(6 Bytes) Master TX Bit 1
N N ,
Y Y
/;/
Y T DS1972 TX Bit 63
DS1972 TX - ——
CRC Byte | Master TX Bit 63 | DS1972 TX Bit 63
Master TX Bit 63
Bit 63
Match ?
Y
RC =1 To rI;igure 9
27 Part
\ 4 A A 4

From Figure 9

nd
To Memory Functions 2" Part
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 ?

69h
Overdrive-Match
ROM ?

| RC=0;0D=1|]

From Figure 9
1* Part

| Master'rl'x Bit 0 |

Bit 0
Match ?

| Master TXBit1 |

<&

Y

Y

| Master TX Bit 63 |

Bit 63
Match ?

To Figure 9
1% Part
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1-Wire {54

DS1972 75 Hs I PSR PRAEE 58 2 o i B AE — MRk b SCT DU SR A5 5. L HE S A7 Ik ri R0 8 25 Jok e 14
BAIFH. 5 0. 5 1 FEdE. BRNEKebsh, B2 ENUR BT A S 1 N . DS1972 g UbR S 5 5 =
TP AR BT . G VR IR E A R, DS1972 i LARREE BRI AT . A m AR R, BT I SR e
T,

A RARS PRSI, 1-Wire 2 ERFHIETZEM Veue BEEITTIRLE Vo BUF o BAGESPIRASIR 25 AR, LR
i ZEM Viewax ETFRTTIRAE Vo BLEo WU ETFISTAILE 10 Frosi “e” , Frp SR [ e A0 0 b4 v i
(Rpup) 1 1-Wire MIZE IR I AN FL A e WK Viewax £E DS1972 FIWR@A ii-r i, S35, HASMAAEM F 1T,

Ja 55 DS1972 [MATATIAE # i B ALl e, WK 100 AL MK G N2 koh, %W DS1972 &k satgs, X
FRCEEMA ROM FIfEfigas Dhredn &, Rel a8l . Wil EpLE T B R PR R s, MR M2, W24k B
HP PRI R T treme + te MO TH] o BB N A tre $74E 480ps BRI, WK MUK SR B bR 5 . 2R
DS1972 Ab T it If H trsre AKT 80ps, MIFLANPREF Rl o a0 Ras A4k T it H. trer 76 80ps 22
480us . [i], WZAREGEAL, RIEEHEEAE .

B 10. FIERALIE AR : BALAI B ke

MASTER TX “RESET PULSE” MASTER RX “PRESENCE PULSE”
Ve o 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

FHUBR &GN Receive B, LI 1-Wire B2k P EdrHFH, B8 DS2482-x00. DS2480B UK 5w 5547 Y5 HL
% FRLE Veupe 4HLFEE TTIME Veg I8, DS1972 2545 tepy INFIA], 4R )5 10 15065 S 4 FESERAC IR RE top, SRAE—AN
PRI . A TR N B ik ot SENLDAZIAE tyse I THIRT I 1-Wire 5328138 5 Ha -

trsTH E‘T H Hfl‘ﬂﬂ‘gﬁi//l\%ﬂ: tronvax~  troLmax 5 treCMIN s, —HA trRsTH %;E’ DS1972 Eﬂﬂﬂﬁﬁﬁﬁﬁfﬁ‘o Y:Eg

AMBAIB A, T AL 1-Wire WA,  trory FEPRHEHE S N /NV A 480ps,  7E mpdiA T 5w /N oAy
48us.

EWRETNY
5 DS1972 [FEHm @ S AE B N b AT, AR R — AT . BHRAE S B B A B M. Bl AR 1 B B B
W) FENL. B 11 B TR B S R R e .

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

YT “H 17 N, B LR ELE 5 17 ARITE] twamax SR AT RS T TR LR Ve XTT “H 07 IFE, %
Pl FIHRTE “5 07 ARIT A twoumin 45 AT IR FFR T T TR LR Vo OO T S8R nTSE Al A, Bl gk B
TEREA twor B twar I T BT N EBA NG Viiwaxe B2 E Rl Vo J5,  DS1972 7EREAT T — AN B AT s 22—
ANV TR] treco

B 11. BE/5 PR

Write-One Time Slot
Veup — twi —» «
ViHmASTER A / L \
Vrn \ \
Vo \ \
ViLmax “ // \
ov
tF Saa |<-8->
< tsLoT >
—— RESISTOR —— VASTER
Write-Zero Time Slot
< t N
Vewoe [ woL A
ViHmASTER N / ” N\
Vrh \
Vo \ \
ViLmax “ // “
ov
tr [ [ trec ™1
< tsLot >
——— RESISTOR MASTER
Read-Data Time Slot
Vpup tg P \l/ tusr ©  a
Viimaster N VAV A AV 4 L\
Vrh \ Master / /[ / \
Vi \ // *— Sampling ///////// \
ViLmax Window
iy \ — v/ \
tr e O —»] [ trec —]
< tsLoT
—— RESISTOR L] MASTER QUL D81972
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MALE] FEHL

CEREAE T NI T 5 17 BBl PRk b H R AE AR )ty S5 WRAT AR T Ve 1E tee
H, N2 0 K, DS1972 JFUAHREdE 2k L i AR A ds o T 45 o) R 4, WP BTG . N 1,
DS1972 HARFFEAE IR, tey — &5, HESFRIIFGS BTt

FEHURAEE H (twsrmin 2 tusrmax) A7 THHH tee+ & (EFHITH]), 55— 7 THI B DS1972 W i k2B ds v, EHLLILE
RAEE O PAT — IR 2 v B o U SEIR TSR RIS, tey AE RVFVE I NS AT, EALN A BT H AN T
twsrmax TS TSRS o B LR 8 R G, ENLL S E S toor 4R IXMifR T DS1972 75~ — AN vk &%
AT A R WIS F] treco VT RIS, XHAREMN trec fUEH T 1-Wire &4 | Hi:—A> DS1972 Hfh . 7&
—AZ R b, A TENILYE 1-Wire 2RI, NIEK treco 74F, En[fiH] DS2482-x00 5 DS2480B
25 1-Wire MERIKEh g8 28 0F, 76 1-Wire PR ) W3R4T U5 BT,

TS B O 2% 1 e (V) 8% s e [

£ 1-Wire S5, 2 8 A7 B EHL(L-Wire IXShE) BRI RN A AR BE. Mk, 1-Wire 251k 5) % 21
B RORPRIIME P TP T RS IR NRA A ZR AN R, i s BRSBTS A5 5 PT REAE SRR S5 AR T 56
oK . XL SR 1-Wire A5 4t BB RSB BR Bidett. MAMBHES 2 1-Wire Lk E 175 thfg 3 205 57
RN AE AN ETHE A RBR S SEMPLE EPURERZE, 4S80 Search ROM iy & kK W, 83
BONHUBAT R € Dife i & R h T SEILEaF M g5 P fe, DS1972 Al T —FBrit 1-Wire Tisi, FEAC T Houm
AR

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

1) FEHLEE IR T MG 8 U g A WU A B FF L I R B o S BRI T 0T v AU 7 PR RIUER B o vy R 2 AN
DL BRI IE P 2 -

2) TEAREIEBIIFRT I Vog b —A ], R — AN BHIR T Vg (HEBAIKT Von - Vays A SHIKIA
(B 12, 7=~ A), Fir[AIFEATAT 1-Wire MR F A 3.

3) B RERSC AR ] tren 8 LT —NW a6 1, AEZAS RS O B BHME T Vi - Vay S8 28 (E 12, 7~
Bl B, toL < tren)e NI HPBEELZEIE Vo [TFR 5 GESZ I [A)EE Y trey B H I BHINTCVEVER, S8 9/ — AN BT
R 12, ™) C, toL = tren)o

TE AR TR W S8 Viay A tren SR T 02 1-Wire R i o

B 12. BEMHIrsEE

Vpup > {ren <> treH
v MR //«V///, \ //,ﬁ \Vf////r
HY
/ Case A / Case B / Case C
ov
<+—> teL < > taL
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AR CRC 14

DS1972 HHFAFZRALY) CRC Y. —Fih 8 {7, fAfitfE 64 1 ROM Kl 1. EHLEEMRHE 64 f2 ROM 1)
"I 56 A1 % CRC S, JF547ff4E DS1972 "I LLES, Il ROM £idli & e iR, 115H1% CRC K5 )
s . X+ X2+ X+ 1. BB 8 £ CRC MEI(ARBUR)ER. %L IO ZE N ROM
o,

y—Fl CRC #1520 16 fir, RHIFFHEN CRC16 Z A %L X+ X+ X2 + 177/E, 1% CRC B H Ko 155 95 4745
IS A ) B AT PR B . 55 8 {1 CRC RIS ANH], 16 £ CRC R AS i LR A i1 T k% . DS1972 i N
AR CRC KA (LI 13)TH4H— NN 16 A2 CRC 1Kk, S WA (8 7)Fras. ML Bt ALK
CRC B35 15 R I 8o v 55 ) CRC RIS, Hi okt g R AR S — B AR IE 2 BRI CRC A7 1R R H s
Ire

1E Write Scratchpad fiv4 1, HEESD CRC kLS, RIGBAMAUS, HEsthht TAL A1 TA2, DLEENURIER
A HEE 7T, DS1972 HA57E E2:E0 = 111b 4 k% CRC I,

7 Read Scratchpad @i, HIES CRC KA#, R AmLMid, Hirdidk TAL R TA2, E/S #797, BLK

DS1972 KILRIEA7d Kt . DS1972 LUATAEIELL U A7 4% Kdla EL B4 R I 4 & 3% CRC AZHAS . A7 KLk CRC %
KR35 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

INPUT DATA ———

AT 1-Wire A5 hil— BB RS

Master to slave | Slave to master | Programming
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W4T 1-Wire BEH—/F5R
prig=] B
RST 1 1-Wire LWL A2 1 ALKt
PD 1 1-Wire MHL™ A2 1) R 2 ikl
Select Wi /2 ROM Zh et 3L ) iy 2 FH AR -
WS “Write Scratchpad” 4.
RS “Read Scratchpad” it 4 .
CPS “Copy Scratchpad” 4.
RM “Read Memory” 4.
TA HbsHbht TAL, TA2.
TA-E/S Hbrsthhie TAL, TA2 LLK E/S 775,
<8 — T2:TO bytes> | Xf T8 HbrHuhk, 516 B0k B 748 A i T 75 2 5795 o
<data to EOM> L3R BIIK A it 4 A S T i R R 6771 o
CRC16\ 3% A5 ) CRC16 K46 .
FF loop FHLEEE FF 59 AT E TG
AA loop FHLEHC AA F5 A E G
Programming ¥4l 5 N\ EEPROM: eIt 1-Wire 4k EAR RV E 0355

Write Scratchpad (ANEEZRK)
RST |PD | Select |WS |TA

<8 — T2:TO bytes> | CRC16\ | FF loop

Read Scratchpad (FEE2K)
Select | RS TA-E/S | <8 - T2:TO bytes> CRC16\ | FF loop

RST | PD

Copy Scratchpad (%Zh)
RST | PD | Select | CPS | TA-E/S | Programming | AA loop

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

Read Memory (5Zh)
RST |PD |Select |RM |TA

<data to EOM> | FF loop

Read Memory (HihETE3%)
RST | PD | Select | RM TA | FFloop
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P2 Th e~
BNAEf RS 1 U HT 8 N1 . BN A
B2 A A DS1972 5 EHLiE % WAE AR iR
FEHAHERK B (BARA AL L) L]
TX (Reset) ALK
RX (Presence) P2 Ik i o
TX CCh K% “Skip ROM” 4.
TX OFh %1% “Write Scratchpad” ir4
X 20h TAL, &4m#% = 20h.
X 00h TA2, Huitik =0020h.
X <8 data bytes> B fERe S 8 T B .
RX <2 bytes CRC16\> 2 CRC fH e A 24 5o 2 bk
TX (Reset) KAk
RX (Presence) P2 kit o
TX CCh %3% “Skip ROM” 14
TX AAh %1% “Read Scratchpad” fiy4
RX 20h B TAL, IR = 20h,
RX 00h 1k TA2, Hulik = 0020h.
RX 07h B EIS, 4idifit = 111b, AA, PF =0,
RX <8 data bytes> LR AE A B R
RX <2 bytes CRC16\> B CRC 0 A Fdm se i bk
TX (Reset) AL
RX (Presence) P2 kit o
TX CCh %3% “Skip ROM” 14
TX 55h K i% “Copy Scratchpad” fiy4
X 20h TA1l
X 00h TA2 (R BLAS)
X 07h E/S
_ <1-Wire idle high> ZEHF trrogmaxe  PRIUE ST 75 R ER A I8 1] o
RX AAh AR, AAh = BT,
TX (Reset) A
RX (Presence) P2 Ik it o
TX CCh %3% “Skip ROM” 14,
TX FOh K% “Read Memory” 14 .
X 00h TAL, &E4w#% = 00h.
TX 00h TA2, Hifk = 0000h.
RX <144 data bytes> EER B e
TX (Reset) ALK
RX (Presence) VST el
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