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1-Wire

• Bidirectional
• Half-Duplex

• One to Hundreds of Devices 
  on a Single Line
• Unique Device ID Is Also Used to Identify 
   and Operate Individual Devices
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DEVICE
FUNCTION

• Spare Port Pin
• Integrated Line Drivers

SIMPLE HOST
INTERFACE

SERIAL COMMUNICATION MULTIDROP
CAPABLE

WRITE 0 READ 1 READ 0WRITE 1

• Derived from Serial 
   Communication Signaling

• Captured on Internal Capacitor

DEVICE POWER

1

3

4 5

1-Wire® FUNDAMENTALS

• Unique and Unalterable 64-Bit ID in Each Device
• > 281 x 1012 Number Pool with 48-Bit Serialization

DEVICE IDENTIFICATION
2

8-BITS 48-BITS

SERIAL NUMBER
FAMILY
CODE

64-BIT DEVICE ID

8-BITS

• Single Master, 
   Multiple Slaves
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1-WIRE PRODUCTS MIXED-SIGNAL
D E S I G N  G U I D E

1-Wire Products Deliver a 
Powerful Combination…
• Memory, Mixed-Signal, and Authentication Solutions

• Industry’s Most Efficient Contact Interface

1-Wire is a registered trademark of Dallas Semiconductor Corp. 
The Maxim logo is a registered trademark of Maxim Integrated Products, Inc. The Dallas Semiconductor logo is a registered trademark of Dallas Semiconductor Corp.  
© 2005 Maxim Integrated Products, Inc. All rights reserved.

FOR MORE 1-Wire INFORMATION,
DATA SHEETS, APP NOTES,

AND FREE SAMPLES, GO TO:
www.maxim-ic.com/1WireDG

Look Inside for
• Secure Product or System Authentication 
with 1-Wire Memory
• 28V/20mA 1-Wire-Controlled GPIO
• Using 1-Wire to Identify Accessories/Sensors
• Latest 1-Wire EEPROM with Mixed-Signal

Functions

• 1-Wire Line Drivers
• Ideal RTC/ID Solution for MP3/

Portable Multimedia Products
• Lowest Cost, 1-Wire, 1kb EEPROM



Proven Electronic Authentication Solutions
Protect Your Development Investment

1-Wire memory products offer a wide range of low-cost†, well-tested, and proven authentication solutions.
Options range from customization of the unique, 64-bit serial number factory-lasered into each device (providing
controlled procurement access) to secure crypto-strong, ISO/IEC 10118-3 SHA-1-based challenge and response for
mutual authentication.

Part Description Authentication Feature

DS2432 1kb EEPROM with SHA-1 authentication Bidirectional SHA-1 challenge and response
DS28E01-100* 1kb EEPROM with SHA-1 authentication Bidirectional SHA-1 challenge and response
DS2401/DS2411 64-bit ROM serial number Customized 64-bit ROM
DS2431 1kb EEPROM Customization, write-protection/OTP modes
DS2460** SHA-1 coprocessor Secure storage of system secret
DS1963S 4kb SHA-1 iButton® Bidirectional SHA-1 challenge and response

SET-TOP BOXES MP3 PLAYERS

ROUTERS

iButton is a registered trademark of Dallas Semiconductor Corp. 
*Data sheet provided under NDA.
**Future product—contact factory for availability.
†Authentication solutions start as low as $0.15 for consumer electronics volumes. Prices provided are for design guidance and are FOB USA. International prices will differ due to local
duties, taxes, and exchange rates. Not all packages are offered in 1k increments, and some may require minimum order quantities.

For More Information, Including Pricing, Samples, Data Sheets, and
Application Notes, Go to: www.maxim-ic.com/protectDG

OUR SOLUTIONS

YOUR SECURITY
REQUIREMENTS

♦ HW/SW License Management
♦ Soft Feature-Setting Control
♦ System Copy/Clone Protection
♦ Safety/Quality Assurance



28V/20mA GPIO Outputs Are Ideal
for High-Voltage Peripherals
Identify and Control Accessories and Peripherals over a Dedicated 
1-Wire Interface Contact 

The DS2413 is ideal for applications where a cabled accessory or peripheral needs to be identified and controlled.
The DS2413, for example, can identify the power capability of an AC-adapter power supply and control adapter
ON/OFF or LED functions. The 28V GPIO operating levels are also ideal for controlling high-voltage loads found in
industrial controls or rack-based equipment like base stations. A unique 64-bit ID number provides an ideal solution
for peripheral identification and can be customized to encode model information. The two-contact 1-Wire interface
also enables multiple DS2413s or other 1-Wire devices to be multidropped on a common 1-Wire line with line lengths
that can easily extend to tens of meters.

NEW

1-Wire
INTERFACE

I/O
PORT

CONTROL

64-BIT ROM ID

I/O

INTERNAL
VDD

PIOA

PIOB

OPERATION, POWER, AND
COMMUNICATION WITH

SINGLE CONNECTION, ALSO
28V TOLERANT

PROGRAMMABLE I/Os
PROVIDE 28V/20mA

OPERATION

AC ADAPTER

INTERNAL PARASITIC
SUPPLY CAPTURES
OPERATING CHARGE

FROM 1-Wire INTERFACE

IDENTIFY ACCESSORIES WITH
UNIQUE 64-BIT ID

DS2413

• Software-Programmable I/O Ports
• All Pins Capable of 28VDC (Sustained)
• Current Sink 20mA with 20Ω (max) 

On-Resistance
• All Operation over the Two-Contact 

1-Wire Bus

• High ESD Immunity of I/O: ±8kV 
(typ) IEC 1000-4-2

• Designed for Hot/Live System Insertion
• Each Part Uniquely Identified with 

64-Bit Device ID Number
• Small, 6-Pin TSOC Package

For Additional Information and Free Samples, 
Go to: www.maxim-ic.com/DS2413DG



1-Wire—Industry’s Most Efficient
Solution for Accessory and Peripheral
Identification and Control

Spare connector pins between the host system and accessory are typically constrained, which makes adding which
makes adding identification and control a challenge without increasing connector complexity and cost. The 1-Wire
product line meets these requirements and implements system and accessory connection with a single, dedicated
connector contact.

1-Wire Versatility
• Automatically Calibrates Sensors or Accessories
• Determines Host-System Operating Mode Appropriate to the Attached Peripheral
• Controls Peripheral Operating Modes or Visual Indicators
• Ensures Reliability and Quality, Unlike Low-Quality OEM Knock-Off Products

Part Memory Type Memory 
Size (bits) Additional Features Package

DS2401/
DS2411 ROM only 64 1.5V operation with DS2411 6-TSOC, SOT23, T0-92, 

flip chip

DS2431 EEPROM 1k Write-protection, OTP modes 6-TSOC, µCSP*, T0-92, SFN*

DS2432/
DS28E01-100 EEPROM 1k SHA-1 authentication 6-TSOC, µCSP*, SFN*

DS2433 EEPROM 4k — 8-SO, PR35, flip chip
DS250x EPROM 1k, 16k, 64k Write protection 6-TSOC, T0-92, flip chip
DS2413 ROM only 64 Dual GPIO 6-TSOC
DS2408 ROM only 64 Eight GPIO 16-SO

1-Wire Devices Commonly Used for Accessory and Sensor Applications

0.05

NEW
SFN PACKAGING

SIMPLIFIES ADDING
1-Wire ICs TO

NONELECTRONIC
PERIPHERALS

102
2:37PM
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G
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03-24

Direct electromechanical contact of
SFN package eliminates PC board.

MEDICAL REAGENT
BOTTLE ID

BLOOD GLUCOSE STRIP
CALIBRATION AND AUTHENTICATION

PRINTER CARTRIDGE

MEDICAL-SENSOR
ID AND CALIBRATION

AC-ADAPTER ID
AND AUTHENTICATION 

I/O
GND

6mm

6mm

SFN** PACKAGE

*Contact factory for availability.
**SFN = Single Flat No lead



1-Wire, 4kb EEPROM Has 
External Address Inputs and 
System Monitoring Functions
Identifies, Locates, Monitors, and Controls Cards and Modules 

Multicard-system controllers must identify the cards installed, monitor hot-swapped units, and detect/correct
system fault conditions. The DS28E04-100 integrates EEPROM and an externally configurable 1-Wire address to store
card information and identify card location. Programmable I/O functions enable a system host controller to monitor card
conditions or output a 250ms reset pulse, if necessary. The DS28E04-100 is completely powered and operated through
the two-contact, 1-Wire interface, which enables system diagnostics and monitoring under fault conditions or in the
absence of card power. 1-Wire line lengths easily extend to tens of meters with hundreds of 1-Wire devices attached,
making this device ideal for rack-type environments.

NEW

VCC

1-Wire

A0

A6

VDD

INTERNAL VDD

P0
P1
POL

1-Wire
INTERFACE

64-BIT DEVICE
ADDRESS

SERIAL NUMBER

PROG I/O
CONTROL

4kb
EEPROM
ARRAYWRITE

PROTECT,
OTP CONTROL

OPTIONAL
VCC INPUT

COMPLETE DEVICE
OPERATION, POWER, AND

COMMUNICATION WITH
SINGLE CONNECTION

AND GROUND RETURN

EXTERNAL ADDRESS
INPUTS MAP INTO

64-BIT DEVICE
ID/ADDRESS

WRITE PROTECTION
AND OTP OPTIONS

FOR EEPROM
ARRAY PAGES

PROGRAMMABLE I/Os
WITH PULSE-OUTPUT

CAPABILITY

DS28E04-100

BASE STATION

• 4096 Bits of General-Purpose EEPROM
• Seven Address Inputs for Physical

Location Configuration
• Two General-Purpose I/O Pins with

Pulse Capability (250ms, min)
• Enhanced 1-Wire Front-End for 

Noise Immunity
• Designed for Hot/Live System Insertion

• Complete Operation over the Two-
Contact, 1-Wire Bus

• Each Part Uniquely Identified with 
64-Bit Device Address

• Wide Operating Ranges: 2.8V to 5.25V, 
-40°C to +85°C

• 16-Pin SO Package

For More Information, Data Sheets, App Notes,
and Free Samples, Go to: www.maxim-ic.com/1WireDG



1-Wire Line Driving Optimized with
Integrated Solutions

The hardware implementation of a 1-Wire bus master can be accomplished from something as basic as a spare
microcontroller port pin and a pullup resistor. Software bit-bangs the port pin to implement the 1-Wire protocol and
read/write to slave devices. Another approach uses one of several 1-Wire line drivers that perform protocol conversion
from a variety of serial or memory-mapped interfaces and provide high-level 1-Wire command capability. These
devices can be used to greatly simplify the hardware/software development task necessary with discrete solutions. They
also provide optimized 1-Wire waveform generation.

AD0

SCL

SDA

AD1

PCTLZ N.C.

2.9V TO 5.5V

VCCRP RP

GND

R

I/O

CPU

1kb EEPROM

I2C
PORT

DRIVE LINE LENGTHS FROM
0 TO 100s OF METERS

VOUT

DS2431

DS2482-100

• Regular and Overdrive 1-Wire Communication Speeds
• I2C*, RS-232, USB 1.1, Memory-Mapped Host Interfaces
• High-Level 1-Wire Command Sequences
• Edge Control of 1-Wire Waveforms, Extending Communication 

Distance to Hundreds of Meters (Regular Speed Only)
• Low-Impedance, Strong Pullup for Slaves with Momentary 

High Source-Current Modes
• Resistive or Active 1-Wire Pullup
• Wide Operating Ranges: +2.9V to +5.25V, -40°C to +85°C
• Presence Pulse Masking (DS2482)

1-Wire Line Drivers
Base Part Features

DS2480B UART/RS-232-to-1-Wire protocol converter, provides a single 1-Wire bus master I/O port
DS2482-100 I2C-to-1-Wire protocol converter, provides a single 1-Wire bus master I/O port
DS2482-800 I2C-to-1-Wire protocol converter, provides eight 1-Wire bus master I/O ports
DS2490 USB-to-1-Wire protocol converter, 12Mbps USB 1.1, provides a single 1-Wire bus master I/O port
DS1482 Single-bit operation, +3.3V host to +5V 1-Wire level shifting, 1-Wire load sensing

*Purchase of I2C components from Maxim Integrated Products, Inc., or one of its sublicensed Associated Companies, conveys a license under the Philips I2C Patent Rights to use these
components in an I2C system, provided that the system conforms to the I2C Standard Specification defined by Philips.



Low-Cost RTC Provides Unique
Identification for Portable Multimedia

The DS2417 1-Wire, low-cost†, single-contact RTC integrates a unique, 64-bit ROM ID that enables board-level
or system-level electronic tagging. This device offers a programmable interrupt output for system wake-up. The
DS2417 is ideal for MP3 players, portable gaming consoles, and PDAs.

Lowest Cost, 1kb Serial EEPROM with
World’s Most Efficient 1-Wire Interface

The DS2431 is the lowest-cost†† 1kb EEPROM that is both communicated with and powered over a 1-Wire
interface. Programmable features include write protection and EPROM modes that can be individually applied to each
of four 32-byte pages. Each DS2431 comes with a factory-lasered, unique 64-bit ROM ID that serves as a unique serial
number or device address in case of multiple 1-Wire devices on a common 1-Wire line.

1-Wire 
INTERFACE1-Wire

INT

X1

X2

GND

VDD

32.768kHz
OSCILLATOR

32-BIT RTC 
COUNTER

64-BIT ROM
ADDRESS

DS2417

• ±2 Minutes per Month Clock Accuracy at
+25°C with External 32.768kHz Crystal

• Periodic Interrupt Output with 
Programmable Rates

• 250nA (max) Operating Current at 3.3V
• Wide Operating Ranges: 2.5V to 5.5V, 

-40°C to +85°C

Typical Applications
• Accessory/PC-Board Identification
• After-Market Management of 

Consumables
• Analog Sensor Calibration, Including 

IEEE 1451.4
• Medical-Sensor Calibration Data Storage
Key Features
• 1024 Bits of EEPROM Memory 
• Offers Write Protection and OTP

EPROM Mode on Each 256-Bit Page
• IEC 1000-4-2 ESD Resistance (typ):

±8kV Contact, ±15kV Air 
• Reads/Writes over a Wide Voltage Range 

of 2.8V to 5.25V from -40°C to +85°C

1-Wire
INTERFACE

1kb EEPROM
ARRAY

64-BIT ROM
SERIAL NUMBER

I/O

COMPLETE DEVICE OPERATION, 
POWER, AND COMMUNICATION 

THROUGH A SINGLE CONNECTION 
AND GROUND RETURN

WRITE PROTECTION
AND OTP OPTIONS FOR
EEPROM ARRAY PAGES

DS2431

FACTORY-LASERED UNIQUE
64-BIT NUMBER FOR PRODUCT

SERIALIZATION OR MULTIDEVICE
NETWORK ADDRESS

†$0.70. 10k-up recommended resale. Prices provided are for design guidance and are FOB USA. International prices will differ due to local duties, taxes, and exchange rates. Not all
packages are offered in 1k increments, and some may require minimum order quantities.
††$0.49. 10k-up recommended resale. Prices provided are for design guidance and are FOB USA. International prices will differ due to local duties, taxes, and exchange rates. Not all
packages are offered in 1k increments, and some may require minimum order quantities.
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