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Benefits and Features

@ Easily Add Traceability and Relevant Information to
Any Individual System

@ 1024 Bits of EEPROM Memory Partitioned Into
Four Pages of 256 Bits

® Individual Memory Pages Can Be Permanently
Write Protected or Put in EPROM-Emulation Mode
(Write to 0)

@ Switchpoint Hysteresis and Filtering to Optimize
Performance in the Presence of Noise

@® Minimalist 1-Wire Interface Lowers Cost and
Interface Complexity

@ IEC 1000-4-2 Level 4 ESD Protection

(z 8kV Contact, + 15kV Air, typ)

@® Reads and Writes Over a Wide Voltage Range
from 2.8V to 5.25V from -40° C to +85° C

@® Communicates to Host with a Single Digital Signal
at 15.4kbps or 125kbps

Applications

@® Accessory/PCB Identification

@® Medical Sensor Calibration Data Storage

® Analog Sensor Calibration Including IEEE P1451.4
Smart Sensors

® Ink and Toner Print Cartridge Identification

@® After-Market Management of Consumables

General Description

The DS2431 is a 1024-bit, 1-Wire®EEPROM chip orga-nized as four memory pages of 256 bits
each. Data is written to an 8-byte scratchpad, verified, and then copied to the EEPROM memory.
As a special feature, the four memory pages can individually be write protected or put in EPROM-
emulation mode, where bits can only be changed from a 1 to a 0 state. The DS2431 communi-
cates over the single-conductor 1-Wire bus. The com-munication follows the standard 1-Wire
protocol. Each device has its own unalterable and unique 64-bit ROM registration number that is
factory lasered into the chip. The registration number is used to address the device in a multidrop,
1-Wire net environment.
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Typical Operating Circuit
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Pin Configurations appear at end of data sheet.

Absolute Maximum Ratings

10 Voltage Range to GND...............ccceeeennnnne.....-0.5V to0 +6V
10 Sink CUMTENE.....ooe e e 20mA
Operating Temperature Range.............................-40°C to +85°C
Junction Temperature.............ccoooooeioe oo +150°C

Storage Temperature Range..............................-55°C to +125°C

Lead Temperature (excluding UCSP, soldering, 10s).......+300°C
Soldering Temperature (reflow)
All other packages, excluding SFN...........................+260°C

Stresses beyond those listed under "Absolufe Maximum Ratings”™ may cause permanent damage fo the device. These are stress raltings only, and functional operation of the device at these
or any other condifions 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.
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Electrical Characteristics
(Tp = -40°C to +85°C.) (Note 1)

PARAMETER | symBoL CONDITIONS | MIN | TYP | MAX | UNITS

10 PIN: GENERAL DATA

1-Wire Pullup Voltage Vpup (Note 2) 2.8 5.25 \'
1-Wire Pullup Resistance Rpup (Notes 2, 3) 0.3 22 kQ
Input Capacitance Cio (Notes 4, 5) 1000 pF
Input Load Current I 1O pin at Vpyp 0.05 6.7 LA
High-to-Low Switching Threshold ViL  |(Notes 5,6,7) 0.5 VF;UBF' =
Input Low Voltage ViL (Notes 2, 8) 0.5 \
Low-to-High Switching Threshold Viy  |(Notes 5,6, 9) 1.0 VF;UE' ) v
Switching Hysteresis Vyy (Notes 5, 6, 10) 0.21 1.70 \
Output Low Voltage VoL At 4mA (Note 11) 04 V

Standard speed, Rpyp = 2.2kQ

Recovery Time Overdrive speed, Rpyp = 2.2kQ
(Notes 2,12) 'REC : : : ks
' Overdrive speed, directly prior to reset 5
pulse; Rpyp = 2.2kQ
Rising-Edge Hold-Off Time (Notes | Standard speed 0.5 5.0 s
5,13) REH Overdrive speed Not applicable (0)
Time Slot Duration Standard speed 65
tsLot ; s
(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 3 us
Overdrive speed 2 6
Standard speed 60 240
Presence-Detect Low Time tpDL us
Overdrive speed 8 24
Presence-Detect Sample Time i Standard speed 60 75 "
(Notes 2, 15) MSP Toverdrive speed 6 10
WWW.SZTDBDT.COM
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Electrical Characteristics (continued)
(Ta = 40°C to +85°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN | TYP | mAX | UNITS
10 PIN: 1-Wire WRITE
_ Standard speed 52.1 120
mﬁfgri é‘f’;";?me twoL | Overdrive speed, Vpyp > 4.5V 5 15.5 ps
Overdrive speed 6 15.5
Write-One Low Time — Standard speed 1 15 -
(Notes 2, 17) Overdrive speed 1 2
10 PIN: 1-Wire READ
Read Low Time Standard speed 5 15-8
(Notes 2, 18) RL Overdrive speed 1 2-5 i
Read Sample Time s Standa-rd speed trL *+ 8 15 -
(Notes 2, 18) Overdrive speed tr + & 2
EEPROM
Programming Current lprog | (Notes 5, 19) 0.8 mA
Programming Time tPrROG (Notes 20, 21) 10 ms
Write/Erase Cycles (Endurance) Bl At +25°C 200k _
(Notes 22, 23) At +85°C (worst case) 50k
i(?\la;?esezf,n;igﬁz 6) tbr At +85°C (worst case) 40 Years

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

Note 2: System requirement.

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

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

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

Note 6: V1, V1, and Vyy are a function of the internal supply voltage, which is a function of Vpyp, Rpyp, 1-Wire timing, and
capacitive loading on 10. Lower Vpyp, higher Rpyp, shorter tgrec, and heavier capacitive loading all lead to lower values
of V1L, V1H, and Vyy.

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

Note 8: The voltage on IO must be less than or equal to V| pyax at all times the master is driving 10 to a logic O 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 |0, the voltage on 10 must drop by at least Vyy 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 gy after VT has been reached on the preceding rising edge.

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

Note 15: Interval after trgy during which a bus master can read a logic 0 on 10 if there is a DS2431 present. The power-up pres-
ence detect pulse could be outside this interval, but will be complete within 2ms after power-up.

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

Note 17: ¢ in Figure 11 represents the time required for the pullup circuitry to pull the voltage on 10 up from V,_to V1. The actual
maximum duration for the master to pull the line low is ty1 max + tr - £ and twoLmax + tF - e, respectively.

Note 18: 0 in Figure 11 represents the time required for the pullup circuitry to pull the voltage on 10 up from V,_to the input-high
threshold of the bus master. The actual maximum duration for the master to pull the line low is trmax + tF-

WWW.SZTDBDT.COM
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Note 19:

Note 20:

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

Note 26:

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 Vpyppin- If Vpyp in the system is close to Vpyppin, @
low-impedance bypass of Rpyp, which can be activated during programming, may need to be added.

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

tprog for units branded version “A1” is 12.5ms. tprog for units branded version “A2" and later is 10ms.

Write-cycle endurance is degraded as Ty increases.

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

Data retention is degraded as Tp increases.

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

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

Comparison Table

LEGACY VALUES DS2431 VALUES
PARAMETER STANDARD SPEED (ps) OVERDFELV;)E SPEED STANDARD SPEED (ps) OVERDF:L‘;;E SPEED

MIN MAX MIN MAX MIN MAX MIN MAX
tsLoT (including trec) 61 (undefined) 7 (undefined) 65* (undefined) g8* (undefined)
tRSTL 480 | (undefined) 48 80 480 640 48 80
iPDH 15 60 2 6 15 60 2 6
tPDL 60 240 8 24 60 240 8 24
fwoL 60 120 6 16 52.1 120 6 15.5

*Intentional change; longer recovery time requirement due to modified 1-Wire front-end.

Note: Numbers in bold are not in compliance with legacy 1-Wire product standards.

WWW.SZTDBDT.COM
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Pin Description

e NAME FUNCTION
TSOC TO-92 TDFN-EP SFN UCSPR
3,4.5.6 3 1,4,5,6 — = ?:33 % N.C. Not Connected
9 9 2 1 c1 10 1-Wire Bgs Interface. Open-drain s.ignal
that requires an external pullup resistor.
1 1 3 2 A1 GND Ground Reference
Exposed Pad (TDFN only). Solder
evenly to the board’s ground plane for
— — — — — EP proper operation. Refer to Application
Note 3273: Exposed Pads: A Brief
Introduction for additional information.
Detailed Description
The DS2431 combines 1024 bits of EEPROM, an 8-byte
register/control page with up to 7 user read/write bytes, RIRASHE FEREES
and a fully featured 1-Wire interface in a single chip. Each = H—E_
DS2431 has its own 64-bit ROM registration number that
is factory lasered into the chip to provide a guaranteed %—_f
unique identity for absolute traceability. Data is transferred
serially through the 1-Wire protocol, which requires only a v SABIT
single data lead and a ground return. The DS2431 has an s FUNCTION CONTROL|™ LASERED ROM
additional memory area called the scratchpad that acts as
a buffer when writing to the main memory or the register I DS2431
page. Data is first written to the scratchpad from which it e B
can be read back. After the data has been verified, a Copy FUNCTION L
Scratchpad command transfers the data to its final memory CONTROLUNIT  |g
location. The DS2431 applications include accessory/PCB
identification, medical sensor calibration data storage, CRC-16 M
analog sensor calibration including IEEE P1451.4 smart CENERRTOR. [e— Y
sensors, ink and toner print cartridge identification, and T SCR?;E'JPAD
after-market management of consumables. LPAGESOF |
z 256 BITSEACH [
Overview
The block diagram in Figure 1 shows the relationships REGISTER PAGE >
between the major control and memory sections of the 64 BITS -

DS2431. The DS2431 has four main data components:
64-bit lasered ROM, 64-bit scratchpad, four 32-byte
pages of EEPROM, and a 64-bit register page.

Figure 1. Block Diagram

WWW.SZTDBDT.COM
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) READ ROM 64-BIT REG. #, RCFLAG
DS2431 COMMAND LEVEL: MATCH ROM 64-BIT REG. #, RCFLAG
1 Wi ROM FUNCTION COMMANDS SEARCH ROM 64-BIT REG. #, RCFLAG
(SEE FIGURE 9 SKIP ROM RC-FLAG
RESUME RC-FLAG
A OVERDRIVE-SKIP ROM RC-FLAG, OD-FLAG
OVERDRIVE-MATCHROM 64-BIT REG. # RC-FLAG, OD-FLAG

Y

DS2431-SPECIFIC
MEMORY FUNCTION COMMANDS
(SEE FIGURE 7)

AVAILABLE COMMANDS: DATA FIELD AFFECTED:

WRITE SCRATCHPAD
READ SCRATCHPAD
COPY SCRATCHPAD

READ MEMORY

64-BIT SCRATCHPAD, FLAGS
64-BIT SCRATCHPAD

DATA MEMORY, REGISTER PAGE
DATA MEMORY, REGISTER PAGE

Figure 2. Hierarchical Structure for 1-Wire Protocol

MSB

LSB

8-BIT
CRC CODE

48-BIT SERIAL NUMBER

8-BIT FAMILY CODE
(2Dh)

MSB LSB MSE

LSB MSE LSB

Figure 3. 64-Bit Lasered ROM

The hierarchical structure of the 1-Wire protocol is shown
in Figure 2. The bus master must first provide one of
the seven ROM function commands: Read ROM, Match
ROM, Search ROM, Skip ROM, Resume, Overdrive-Skip
ROM, or Overdrive-Match ROM. Upon completion of an
Overdrive-Skip ROM or Overdrive-Match ROM command
byte executed at standard speed, the device enters over-
drive mode where all subsequent communication occurs
at a higher speed. The protocol required for these ROM
function commands is described in Figure 9. After a ROM
function command is successfully executed, the memory
functions become accessible and the master can provide
any one of the four memory function commands. The pro-
tocol for these memory function commands is described
in Figure 7. All data is read and written least signifi-
cant bit first.

64-Bit Lasered ROM

Each DS2431 contains a unique ROM code that is 64 bits
long. The first 8 bits are a 1-Wire family code. The next 48
bits are a unique serial number. The last 8 bits are a cyclic
redundancy check (CRC) of the first 56 bits. See Figure 3
for details. The 1-Wire CRC is generated using a polyno-
mial generator consisting of a shift register and XOR gates
as shown in Figure 4. The polynomial is X8 + X5 + X4 + 1.
Additional information about the 1-Wire CRC is available
in Application Note 27: Understanding and Using Cyclic
Redundancy Checks with Maxim iButton® Products.

The shift register bits are initialized to 0. Then, starting
with the least significant bit of the family code, one bit at
a time is shifted in. After the 8th bit of the family code has
been entered, the serial number is entered. After the last
bit of the serial number has been entered, the shift reg-
ister contains the CRC value. Shifting in the 8 bits of the
CRC returns the shift register to all 0s.

WWW.SZTDBDT.COM
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POLYNOMIAL = X8+ + X4+ 1
18T 2ND 3RD 4TH 5TH 6TH 7TH 8TH
STAGE [ ™| STAGE || STAGE [ | STAGE D_" STAGE D_' STAGE [ ™| STAGE [ STAGE
X0 x! X2 X3 x5 X8 X x&
INPUT DATA

Figure 4. 1-Wire CRC Generator

Memory Access

Data memory and registers are located in a linear address
space, as shown in Figure 5. The data memory and the
registers have unrestricted read access. The DS2431
EEPROM array consists of 18 rows of 8 bytes each.
The first 16 rows are divided equally into four memory
pages (32 bytes each). These four pages are the primary
data memory. Each page can be individually set to open
(unprotected), write protected, or EPROM mode by set-

ting the associated protection byte in the register row. As
a factory default, the entire data memory is unprotected
and its contents are undefined. The last two rows contain
protection registers and reserved bytes. The register row
consists of 4 protection control bytes, a copy-protection
byte, the factory byte, and 2 user byte/manufacture 1D
bytes. The manufacturer ID can be a customer-supplied
identification code that assists the application software
in identifying the product the DS2431 is associated with.

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 RIW) |Data Memory Page 2 -
0060h to 007Fh RIW) |Data Memory Page 3 -
0080h* RAW) |Protection Control Byte Page 0 ggn o‘pﬂi\eh’_:ﬁﬁg PP r%;!:ghéthPRom Moade PO;
0081h* RIW) |Protection Control Byte Page 1 | 2on- WAite Protect B1; A2 EPROM Mode P1;
0082h* RAW) |Protection Control Byte Page 2 ggn Oﬂ‘;’h‘?mﬁg 'fr%?!g‘c‘;‘hézipmm Made P2,
0083h* RI(W) |Protection Control Byte Page 3 ggﬂ:o“’r‘ﬂfh?mg PFrI;;lé\ghéaiPROM Wiode B3;
* ; 55h or AAh: Copy Protect 0080h:008Fh, and Any
0084h RAW) |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 RAW) |User Byte/Manufacturer ID —
0087h RIW) |User Byte/Manufacturer ID =
0088h to 008Fh —  |Reserved -
*Once programmed to AAh or 55h this address becomes read only. All other codes can be stored, but neither write protect
the address nor activate any function.

Figure 5. Memory Map

WWW.SZTDBDT.COM
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I
BUS MASTER Tx MEMORY FROM ROM FUNCTIONS
FUNCTION COMMAND FLOWCHART (FIGURE 9)
OFh " AAn TO FIGURE 7b
WRITE SCRATCHPAD? »<_READ SCRATCHPAD? >
v &Y
BUS MASTER Tx BUS MASTER Rx
TA1 (T[70]), TA2 (T[15:8]) TA1 (T[7:0]), TA2 (T[15:8]),
ANDE/SBYTE
Y
DS2431 Y
SETSPF=1 DS2431 SETS
CLEARS AA =0 SCRATCHPAD
SETS E[20] =T[2:0] BYTE COUNTER = T[2.0]
Y Y
MASTER Tx DATABYTE DS2431 BUS MASTER Rx
TO SCRATCHPAD s fﬂ’#';;gﬁé‘éy INCREMENTS DATABYTE FROM
AREAISNOT |BYTE COUNTER SCRATCHPAD
PROTEGTED A
DS2431 ¢ |FWRITE PROTECTED,
INCREMENTS MASTER Tx RESET? THE DS2431 COPIES
Ef20] THE DATE BYTE FROM
i THE TARGET ADDRESS
INTO THE SCRATCHPAD.
IF IN EPROM MODE,
THE DS2431 LOADS
THE BITWISE LOGICAL
AND OF THE TRANSMITTED BYTE COUNTER
BYTE AND THE DATA ey
BYTE FROM THE TARGETED
ADDRESS INTO THE
SCRATCHPAD.
BUS MASTER Rx CRC-T6
OF COMMAND, ADDRESS,
E/S BYTE, AND DATA BYTES
ASSENT BY THE DS2431
Y
N
\ AR MASTER Tt RESET?
DS2431 TXCRC16 OF
COMMAND, ADDRESS, #
AND DATABYTES AS THEY
WERE SENT BY THE BUS
MASTER
Y
BUS MASTER | N
ez MASTER Tx RESET?
v Y ¥y FROM FIGURE 7b
Y
TO ROMEUNCTIONS
FLOWCHART (FIGURE 9)

Figure 7a. Memory Function Flowchart

WWW.SZTDBDT.COM
10 , 20



ARIUR

Tudi Semiconductor

=7

L

FROM FIGURE 7a 55h Foh

< COPY SCRATCHPAD? - READ MEMORY?
¥ ¥
i APPLICABLE TO ALL RIW ‘
MEMORY LOCATIONS.
BUS MASTER Tx BUS MASTER Tx
TA1 (T[7:0]), TA2 (T[15:8]) TA1 (T[7:0]), TA2 (T[15:8])
ANDE/S BYTE

TO FIGURE 7a

AUTH. CODE
MATCH?

T[15:0] < 0090h?

Y
BUS MASTER
Rx"1"s

MASTER Tx RESET?

COPY PROTECTED?

ADDRESS <90h?

A

DS2431 SETS MEMORY
ADDRESS = (T[15.0])

—

-

\

DS2431
INCREMENTS
ADDRESS
COUNTER

BUS MASTER Rx
DATA BYTE FROM
MEMORY ADDRESS

A

DS2431
DURATION: tprog

SCRATCHPAD N
DATATO ADDRESS

COPIES

MASTER Tx RESET?

ADDRESS < 8Fh?

[

|

D243 T "0

MASTER Tx RESET?

BUS MASTER
Rx"1"s

MASTER Tx RESET?

Y

BUS MASTER
Rx "1's

MASTER Tx RESET?

*1-Wire IDLE

HIGH FOR POWER.

Figure 7b. Memory Function Flowchart (continued)

WWW.SZTDBDT.COM
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BIT # 7 6 5 4 3 2 1 0
TARGET ADDRESS (TA1) T7 T6 T5 T4 T3 T2 T TO
TARGET ADDRESS (TA2) T15 T14 T13 T12 T T10 T9 T8
ENDING ADDRESS WITH
DATA STATUS (E/S) AA 0 PF 0 0 E2 E1 EO
(READ ONLY)
Figure 6. Address Registers
Veup
BUS MASTER DS2431 1-Wire PORT
Reup
DATA
Rx L 4 Rx
Tx I i Tx
Rx = RECEIVE |
Tx = TRANSMIT
OPEN-DRAIN
PORT PIN 100 MOSFET

Figure 8. Hardware Configuration

WWW.SZTDBDT.COM
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FROM MEMORY FUNCTIONS
FLOWCHART (FIGURE 7]

BUS MASTER Tx ROM |

BUS MASTER Tx

RESET PULSE

FROM FIGURE 9b

\
A

RESET PULSE?

Y -
Y
DS2431 Tx

FUNCTION COMMAND|

PRESENCE PULSE

55h
MATCH ROM
COMMAND?

SEARCH ROM
COMMAND?

Foh

TO MEMORY FUNCTIONS
FLOWCHART (FIGURE 7)

TOFIGURE 9
] Y
e Y DS2431 Tx BT 0
FAMLY CODE [ mesTERTcBITO | DS2431 Tk BT 0
(L1 MASTER Tx BIT 0
N N
BIT 0 MATCH? BIT 0 MATCH?
Y
¥
Y
ST DS2431 Tx BT 1
SERIAL NUMBER MASTER Tx BIT 1 DS2431 Tx BIT 1
(6BYTES) MASTER Tx BIT 1
NN
¥ [
Y DS2431 TxBIT 63
DS2431Tx ——
i e [ mastERTeBIT S | DS2431 T« BIT 63
MASTER Tx BIT 63
BIT 63 MATCH?
TOFIGURE 9
Y Y Y
FROM FIGURE 8b

Figure 9a. ROM Functions Flowchart
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{7

-

-

TOFIGURE 9a

-

-

FROM FIGURE %a

FROM FIGURE 8a

MASTER Tx
RESET?

3Ch

b

OVERDRIVE-
SKIP ROM?

69h
OVERDRIVE-

MASTER Tx BIT 0

BIT 0 MATCH?

TOFIGURE 9a

Figure 9b. ROM Functions Flowchart (continued)
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WRITE-ONE TIME SLOT
[ 1L — e
Veyp —1 Y
VIHMASTER \ / \
Vy
VL \ \
ViLmax \ / \
o
¢
— > — |
- tsLot >
RESISTOR — MASTER
WRITE-ZERO TIME SLOT
- twoL >
Veup /_‘)(:
VIHMASTER \ \
VTH /
V1L 7 \
ViLMAX
b \ / \
— {f — ‘i'k:-—tREc—b-
- tsLor >
RESISTOR e \ASTER
READ-DATA TIME SLOT
tusr
[ tr v
Ve 777 77—
VIHMASTER \ / / / / \
VTH MASTER
WA \
Vi WINDOW
i / 777 7 7
o N Y A \
—» - |- L r—— e —— |
-t tsLor >
RESISTOR — JASTER DS24:

Figure 11. Read/Write Timing Diagrams
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POLYNOMIAL = X6 + X154+ X2 + 1
ol IST IND 3RD 4TH 5TH 6TH 7TH 8TH
STAGE | ™| STAGE D’ STAGE | ™| STAGE [ ™| STAGE [ ™| STAGE | ™| STAGE [ ™ STAGE
xﬂ K1 KZ Xﬂ x4 x5 xﬁ x?
9TH 10TH 1TH 12TH 13TH 14TH 15TH 16TH
STAGE | ™| STAGE | ™| STAGE | ™| STAGE [ ™| STAGE | ™ STAGE [ ™ STAGE D_' STAGE
x8 x8 x10 X X2 X3 X4 x5 X16 CRC OUTPUT
INPUT DATA

Figure 13. CRC-16 Hardware Description and Polynomial

and all the data bytes as they were sent by the bus mas-
ter. The DS2431 transmits this CRC only if E[2:0] = 111b.

With the Read Scratchpad command, the CRC is gener-
ated by first clearing the CRC generator and then shifting
in the command code, the target addresses TA1 and TA2,

the E/S byte, and the scratchpad data as they were sent
by the DS2431. The DS2431 transmits this CRC only if
the reading continues through the end of the scratchpad.
For more information on generating CRC values, refer to
Application Note 27.

Command-Specific 1-Wire Communication Protocol—Legend

SYMBOL DESCRIPTION
RST 1-Wire reset pulse generated by master.
PD 1-Wire presence pulse generated by slave.
Select Command and data to satisfy the ROM function protocol.
WS Command “Write Scratchpad.”
RS Command “Read Scratchpad.”
CPS Command “Copy Scratchpad.”
RM Command “Read Memory.”
TA Target address TA1, TA2.
TA-E/S Target address TA1, TA2 with E/S byte.
<8-T[2:0] bytes> Transfer of as many bytes as needed to reach the end of the scratchpad for a given target address.
<Data to EOM> Transfer of as many data bytes as are needed to reach the end of the memory.
CRC-16 Transfer of an inverted CRC-16.
FF Loop Indefinite loop where the master reads FF bytes.
AA Loop Indefinite loop where the master reads AA bytes.
Programming Data transfer to EEPROM; no activity on the 1-Wire bus permitted during this time.

WWW.SZTDBDT.COM
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Memory Function Example

Write to the first 8 bytes of memory page 1. Read the

entire memory.

With only a single DS2431 connected to the bus master,

the communication looks like this:

MASTER MODE DATA (LSB FIRST) COMMENTS
Tx (Reset) Reset pulse
Rx (Presence) Presence pulse
Tx CCh Issue “Skip ROM” command
Tx OFh Issue “Write Scratchpad” command
Tx 20h TA1, beginning offset = 20h
Tx 00h TA2, address = 0020h
Tx <8 Data Bytes> Wirite 8 bytes of data to scratchpad
Rx <2 Bytes CRC-16> Read CRC to check for data integrity
Tx (Reset) Reset pulse
Rx (Presence) Presence pulse
Tx CCh Issue “Skip ROM” command
Tx AAh Issue “Read Scratchpad” command
Rx 20h Read TA1, beginning offset = 20h
Rx 0Gh Read TAZ2, address = 0020h
Rx 07h Read E/S, ending offset = 111b, AA, PF =0
Rx <8 Data Bytes> Read scratchpad data and verify
Rx <2 Bytes CRC-16> Read CRC to check for data integrity
Tx (Reset) Reset pulse
Rx (Presence) Presence pulse
Tx CCh Issue “Skip ROM” command
Tx 55h Issue “Copy Scratchpad” command
Tx 20h TA1
Tx 0Ch TA2 (AUTHORIZATION CODE)
Tx 07h E/S
— <1-Wire Idle High> Wait tprogmax for the copy function to complete
Rx AAh Read copy status, AAh = success
Tx (Reset) Reset pulse
Rx (Presence) Presence pulse
Tx CCh Issue “Skip ROM” command
Tx FOh Issue “Read Memory” command
Tx 00h TA1, beginning offset = 00h
Tx 00h TAZ2, address = 0000h
Rx <144 Data Bytes> Read the entire memory
Tx (Reset) Reset pulse
Rx (Presence) Presence pulse
WWW.SZTDBDT.COM
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Tudi Semiconductor

Order information

ARUNA=

. Marking
Order Number Package Package Quantity On The park
DS2431+T&R-TUDI TO92 1000 pieces per package DS2431+T&R

WWW.SZTDBDT.COM
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Tudi Semiconductor

Package TO92

A

|_

-|

|

R
N

B - Symbol Min Max
A 343 4.13
& B 4.44 5.21
C 13.5 15.3
C1 4.32 534
D 3.17 4.19
o D1 2.03 2.67
L 0.33 0.42
a 0.40 0.52
B I N R N
LE..‘ S b 1.27BSC
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.

WWW.SZTDBDT.COM
20 , 20



	页 1
	页 2
	页 3

