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Among Small Footprint Temperature Sensors
Stands One Giant in Accuracy

he complexity of today’s printed circuit boards is ever increasing, ~ +0.5°C from
driven principally by shrinking board space. This makes heating 0°C to 70°C
problems more serious, and, as a result, designers are beginning

to realize that temperature is a major factor that cannot be neglected.

Traditional temperature sensing solutions included thermistors, RTDs, and thermocouples—
favored for their space and power saving features, high accuracy, and wide temperature range.
Today advances in silicon IC technology offer designers alternative solutions. The latest
digital temperature sensor from Analog Devices is a perfect example of this advanced

IC technology. The ADT7301 offers the high accuracy, wide temperature range, and value
demanded of even the hottest applications.

The ADT7301 is an accurate, 13-bit digital temperature sensor specified to +0.5°C from 0°C to
70°C. It operates from a 2.7 V 10 5.5 V supply and is fully specified up to 150°C. With its high
accuracy, low power consumption, and small package options (6-lead SOT-23 and 8-lead
MSOP), it is easy to see why the ADT7301 has become the temperature sensor of choice

for everything from high preci-
sion medical equipment to
portable and battery-powered
applications. This is just one
of several ADI temperature
sensors that come in

SOT-23 packaging.

ADT7301: +0.5° C Temperature Sensor in SOT Package

Bandgap 13-Bit
Temperature Analog/Digital
Sensor Converter

Bus
Interface

Part Interface churacv Temperature Supply (V) | Package Price
Number (°C) Range (°C) ($U.S.)
ADT7301| SPI +0.5 -40to +150 2.7105.5 S0T-23 1.20
AD7814 | SPI +2 -40 to +85 2.7105.5 S0T-23 0.90
AD7816 | SPI +2 —-40to +125 271055 SOT-23 1.30
AD7314 | SPI +2 -35t0 +85 2351033 | SOT-23 0.59
AD7414 | I’C® +1.5 -40 to +125 271055 SOT-23 0.93
AD7416 | I’C +2 -40to +125 2.7105.5 S0T-23 0.90

Visit our website for samples, data sheets, and additional product information.
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They’re Super, They’re Small, and They’re Simple

certain location? Would you like to use as many temperature sensors on a board as possible, but due to cost

E ver designed and laid out a board and realized at the last minute that you needed to measure temperature in a

and space constraints you have to settle for too few?

GRS

The TMPO05 and TMP06 aren’t just small—they’re tiny. They are the world’s smallest digital temperature sensors and
are housed in a 5-lead SC70 package that takes up nearly 50% less board space than a SOT-23 package requires.

They are accurate to +1°C from 0°C to 70°C and operate at up to 150°C. These pulsewidth modulation (PWM)
temperature sensors output a waveform that contains the temperature information in the duty cycle, the square wave

of which is proportional to the absolute temperature. The single-wire interface makes it simple to interface with any
microcontroller. The sensors offer a daisy-chain mode of operation, which allows the user to connect an infinite number
of TMPO5 and TMPOQ6 sensors in a single-wire chain. Last but not least, they offer all these advantages at a competitive
price (from $0.74 to $0.95, depending on grade).

5-lead SC70 package
+1°C accuracy from
0°C to 70°C

-40°C to +150°C
temperature range

* CMOS/TTL output
on TMPO5; open
drain on TMPO6

APPLICATIONS
* Portable * Industrial
* Consumer * Instrumentation
* Medical
TMPO5 Price $0.74
TMPO6 Price $0.74

TMPOS/TMPUG IN # TEI;IPERATUHE SIS
DAISY-CHAIN OPERATION —
WARMUP #2 TEMPERATURE
CYCLE MEASUREMENT
OUTPUT SIGNAL FROM SECOND TMP05 v
V INTO MICROPROCESSOR CcC
'cc T
TIMER |[---{«¢
MICROPROCESSOR

STOP PULSE
WARMUP #1 TEMPERATURE
CYCLE MEASUREMENT STOP PULSE

WARMUP
CYCLE

OUTPUT SIGNAL FROM MICROPROCESSOR

OUTPUT SIGNAL FROM FIRST TMP05

A Classic Dressed Up in a New Package—AD590 in 8-Lead SOIC

\Svo/luf v

Analog Devices’ widely used AD590 temperature Aﬂafﬂg DeVices' ADSQO

sensor is now available in a modern 8-lead SOIC
package, in addition to its original metal can (T0-52)
and flatpack packages. Introduced in 1975, the AD590
has retained its popularity because of its accuracy,
stability, and low noise—as well as its immunity to
line voltage drops, which is particularly useful in
remote sensing applications.

The AD590 is an integrated circuit temperature trans- | | ANALOG

ducer that produces an output current proportional [ | AEE;!;“E,ES

to absolute temperature over a broad temperature ' =

range (—55°C to +150°C). For supply voltages [ -

between 4 V and 30V, the device acts as a high ' S0IiC

impedance, constant-current regulator passing

1 pA/K. Laser trimming is used to calibrate the device AD590 in SOIC Price $1.50

to 298.2 pA output at 298.2 K (25°C). AD590 in T0-52 Price $3.47
ANALOG

DEVICES

Visit our website for samples, data sheets, and additional product information.




Core Ambient and Remote Temperature Measurement,
Plus High Performance ADCs and DACs

0 you need to monitor temperature in your system? Are you also monitoring different voltage levels? Do you need to

turn on a relay, drive fans, and so on? If so, why not take a look at our new family of integrated temperature sensors,

ADCs, and DACs? This family of temperature sensors offers all these solutions with closed-loop control in a single
16-lead QSOP.

Y v

The ADT7516/ADT7517/ADT7518 combine a 10-bit
temperature-to-digital converter, 4-channel ADCs, and
125 105 and 8-bit quad voltage output DACs. They
feature temperature monitoring that allows local and
remote temperature monitoring to be read in either
digital or voltage format. These highly integrated parts
are compatible with SPI® and SMBus interfaces. They
operate from 2.7 V to 5.5 VV over a broad temperature
range: —40°C to +125°C.

A sister family provides the ADT7316/ADT7317/
ADT7318 ICs. Each part combines a 10-bit digital
temperature sensor with 125 105 or 8-bit quad voltage
output DAC. The parts provide a very flexible serial
interface with both a 4-wire SPI compatible interface
and a 2-wire 1°C/SMBus interface, operate over broad
temperature range (—40°C to +120°C), and are fully
operational over 2.7 V to 5.5 V supplies.

For environmental monitoring, process control, temper-
ature measuring, and a host of other applications, the
ADT7411 offers both local and remote temperature
monitoring with up to eight analog input channels. It is
SPI and I°C compatible and comes in a 16-lead QSOP.

\

Part ADC DAC Local and Remote Output Temperature | Temperature | Supply V/I Price
Number Temperature Monitoring Error (Typ) | Range @25°C (V) | ($U.S.)
ADT7516 10-Bit 12-Bit Yes SMBus/SPI | +2°C, 0°C | -40°C to 2.7t0 6.95
4-Channel | Quad to +85°C +120°C 5.5/2.2 mA
ADT7517 10-Bit 10-Bit Yes SMBus/SPI | +2°C, 0°C | —40°C to 2.7t0 4.35
4-Channel | Quad to +85°C +120°C 5.5/2.2 mA
ADT7518 10-Bit 8-Bit Yes SMBus/SPI | +2°C, 0°C | —40°C to 2.7to 3.20
4-Channel | Quad to +85°C +120°C 5.5/2.2 mA
ADT7411 10-Bit N/A Yes SMBus/SPI | +2°C, 0°C | -40°C to 2.710 1.99
8-Channel to +85°C +120°C 5.5/2.2 mA
ADT7316 N/A 12-Bit Yes SMBus/SPI | +2°C, 0°C | —-40°C to 2.7t0 5.80
Quad to +85°C +120°C 5.5/2.2 mA
ADT7317 N/A 10-Bit Yes SMBus/SPI | +2°C, 0°C | —40°C to 2.710 3.15
Quad to +85°C +120°C 5.5/2.2 mA
ADT7318 N/A 8-Bit Yes SMBus/SPI | +2°C, 0°C | —40°C to 2.7t0 2.00
Quad to +85°C +120°C 5.5/2.2 mA

All are packaged in a 16-lead QSOP.

www.analog.com/bulletins/thermal-power
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Sizzling Innovation Makes This Collection
the Industry’s Coolest Digital Temperature Sensors

DIGITAL OUTPUT
SPI I’C/SMBus | |SPI and I°C/SMBus Set-and-Forget
Local Local and Remote | [Local and Remote Local and Remote with
AD7314 AD7816 AD7414 ADM1032 with ADC Fan Control
AD7814 ADT7301 AD7415 ADM1023 ADT7411: 8-Channel ADC ADT7550
AD7416 ADM1021A
ADT7461

Local with ADC

Local and Remote with ADC |

AD7817: 4-Channel
AD7818: 1-Channel

AD7417: 4-Channel
AD7418: 1-Channel
ADM1025

Local and Remote
with DAC

ADT7316/ADT7317/
ADT7318: Quad DAC

Local and Remote
with Fan Control

Local and Remote
with DAC and ADC

PWM DAC

ADM1030/ADM1031 ~ ADM1022
ADM1033/ADM1034  ADM1028

Local and Remote with
Fan Control,DAC, and ADC

ADM1024
ADM1026
ADM1029
ADT7460/ADT7463

ADT7516/ADT7517/
ADT7518: Quad DAC
and 4-Channel ADC

Y

Whether you’re designing industrial equipment, PCs, medical
devices, portable electronics, or home appliances, you’ll find
that ADI provides the right temperature sensor to meet even the
most demanding specifications. To view our complete portfolio
of more than 50 sensors for all temperatures and applications,
please visit www.analog.com/temp-sensors.

ANALOG
DEVICES

Visit our website for samples, data sheets, and additional product information.
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INCREASING LEVELS

OF FUNCTIONALITY

For Your Toughest Thermal Challenges, Look to ADI’s Portfolio of System Management Tools

the smallest hand-held PDAs to room size, rack mounted communications or industrial systems. Our portfolio of prod-

A nalog Devices has the broadest range of thermal and system management solutions to meet form factors ranging from

ucts ranges from the smallest, lowest cost precision temperature sensors to the most integrated temperature sensors
with a high level of system management features. As a system level manufacturer, you look for one supplier that can provide
solutions to meet the spectrum of applications, from measuring a single thermal zone detecting an overtemperature condition
to highly integrated, processor based thermal solutions measuring several thermal zones and simultaneously controlling fan
speed and/or automatically compensating thermal drift.

Identify which ADI solutions best serve your needs by using the chart below.

SYSTEM MANAGEMENT TOOLS PARTS AND SPECIFICATIONS

Additive Application | Part Interface | Temperature | Temperature Supply V/1 | Packages | Features Price
Feature Set Number Accuracy Range @ 25°C ($U.S.)
Local One Thermal | ADT7301 | SPI 05 -40°Cto +150°C  |2.7t055 |SOT-23 Most Accurate SOT-23 | 1.20
Temperature | Zone 12-Bit Temperature-to-
Sensor with Digital Converter Available
Serial Output AD7414  |FC/SMBus  |+15°C, -40°C |-40°C10+85°C  |27Vto  [SOT-23-6, |10-Bit Temperature 093
to +70°C 55V/ MSOP-8 | Sensor, Supports
0.1 mA SMBus Alert Function
AD7415 | I’C/SMBus  |+1.5°C, —40°C |-40°C to +85°C 2.7Vto SOT-23-5 | Same as AD7414 0.93
to +70°C 55V/ without SMBus Alert
0.1 mA
AD7314 | SPI +2°C,-35°C  |-35°C to +85°C 265Vto |[MSOP-8 10-Bit Temperature 0.59
to +85°C 3.3V/1mA Sensor, Low Voltage
TMPO05 PWM/1-Wire | £2°C, 0°C —40°Cto +150°C  |2.7Vto SOT-23-5, | Pulsewidth Modulation | 0.95
to +70°C 55V/ SC70-5 Output, Smallest
0.5mA Temperature Sensor
Available
Remote/ Up to Three | ADM1028 |I’C/SMBus |+2°C, 60°C 0°C to 100°C 33Vto QSOP-16 | 1-Channel TDM + 340
Multichannel | Thermal to 100°C 5V/3.2 mA Linear Fan Control
Remote Zones, - P " " S
Temperature | dBCOOL ADT7460 |I’C/SMBus |+3°C, 0°C 0°C to 100°C 33Vto QSOP-16 | +1°C, Dual-Channel, 2.80
Sensor to 100°C 5V/3 mA Remote TDM + PWM
Automatic Fan Control
ADT7461 |I’C/SMBus |+1°C, 60°C -40°Cto +150°C |3 Vto S0-8, Wide Temperature 1.75
to 100°C 5V/170 mA|MSOP-8 | Range Autocalibration
of Thermal Offset
Multichannel | Voltage ADT7411 | SMBus/SPI  |+1.5°C, +85°C |—40°C to +120°C 2.7V QSOP-16 | 10-Bit, 8-Channel ADC | 1.30
Voltage Monitoring t05.5V/ with Local and Remote
Measurement | with 2.2 mA Temperature Monitoring
(ADC) o et | ADMI1025A| FC/SMBUs | +3°C,0°C |0°C10100°C |30V |QSOP-16 | 1-Channel Thermal | 350
Limit to 100°C t055V/ Diode Monitor +
Windowing 1.4 mA 6V Inputs
Multichannel | Monitoring | ADT7516/ | SMBus/SPI |+3°C, 0°C —40°Cto +120°C | 2.7V QSOP-16 | 12-/10-/8-Bit Quad DAC, | 6.95/
Voltage and Control, | ADT7517/ t0 85°C t055V/ 10-Bit, 4-Channel ADC, | 4.35/
Output Voltages, ADT7518 2.2 mA Local and Remote 3.20
(DAC or Fans, Temperature Monitoring
PWM) dBCOOL -
for Fan ADT7316/ | SMBus/SPI  |+3°C, 0°C —-40°Cto +120°C | 2.7V QSOP-16 | 12-/10-/8-Bit Quad DAC, | 6.95/
or Setpoint ADT7317/ to 85°C t05.5V/ 10-Bit, 4-Channel ADC, | 4.35/
Control ADT7318 2.2 mA Local and Remote 3.20
with Fan Temperature Monitoring
Tachometer ) or Mo o o
ADT7463 | I°C/SMBus [+3°C, 0°C 0°C to 100°C 3.3Vto QSOP-24 | Complete Systems 4.25
to 100°C 5V/2.5 mA Monitor and Multiple
Fan Controller
EEPROM Stores ADM1026 |I’C/SMBus |+3°C, 0°C 0°C to 100°C 33Vto LQFP-48 | Highly Integrated 495
(Upto 8 KB), System to 100°C 5V/2.5 mA Thermal and
GPIO, and Configuration System Monitor
Power-on-Reset | Status or
Variables,
GPIO Always
Needed, POR
for Hard
System
Reset

www.analog.com/bulletins/thermal-power
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Dual-Channel Temperature Sensor Features Wide Temperature Range and
Automatic Thermal Offset Calibration

and have millions of transistors packed closely together. This makes for an environment that gets extremely hot very

T oday’s processors, and in particular graphics processors, are manufactured using fine line wafer fabrication processes

quickly. The latest generation of graphics processors requires an extended temperature measurement range up to 150°C,
but standard temperature monitors can only measure to 120°C. Thermal offset due to resistance in series with the temperature
monitor and the thermal diode gives rise to errors in temperature measurement. The series resistance can be a combination of
board trace resistance, package/lead resistance, and resistance between the IC bond pad and the thermal diode device.

e
Sl Ol
\/

The ADT7461 is a +1°C accurate remote temperature monitor with a serial interface, capable of measuring temperatures
on a remote thermal diode to +150°C and beyond. It also has an on-chip temperature sensor for measuring ambient
temperature. The ADT7461 has an extended temperature range, giving the user more flexibility to run the processor at
a higher temperature while still getting +1°C accuracy and ensuring that any cooling system can be triggered correctly.

The device also can automatically cancel resistances seen in series with the thermal diode. This series resistance
cancellation (SRC) feature eliminates offset errors in temperature measurement with no need for characterization of the
resistance by the user. The part typically can cancel 1 kQ of series resistance. It also has two interrupt outputs that can

be used to implement a cooling system. An ALERT output signals when the on-chip or remote temperature is out of
range and can be used as an SMBus ALERT. A THERM output is a comparator output, and the interrupt pins can be
used for CPU throttling or on/off control of a fan.

ADT7461
PCB OIF O3V 1036V
TRACE - ; z 3 Z TPike
iD_ SMBus
RTRACE CONTROLLER
5VOR 12V
TYP10kQ Voo
FAN ENABLE
FAN CONTROL
CIRCUIT
APPLICATIONS
ADT7461 * CPU and graphics processor Price $1.75
thermal monitoring :
» Communications systems
* Notebooks
* Desktop computers
+ Consumer Features
] * Extended temperature measurement
range up to 150°C
TEMPERATURE
150°C « Cancels temperature dependent
offsets using SRC
125°C THERM LIMIT
° o
/I/ HIGH TEMP LIMIT +1°C accuracy on the external
100°C 4 | | THERM LIVIT_HYSTERESIS temperature channel
75 ! ! * Configurable ALERT output
| | and THERM output
¢ 1 « Pin compatible with the ADM1032
R 1 1 RESET BY MASTER .
ALERT — N | \ Yo  SMBus interface
THERM | 9 * 8-lead SOIC or MSOP
Operation of the ALERT and THERM interrupts
ANALOG

DEVICES

Visit our website for samples, data sheets,

and additional product information.




New Multiphase, Synchronous Buck Switching Regulators
for Highly Efficient Power Management for Microprocessors

ADP3166 Features Selectable 2- 3- or 4-Phase Operation at Up to 1 MHz Per Phase

igh performance microprocessors, such as the newest releases from AMD™, require the conversion of a 12 V main
H supply into the core supply voltage. The ADP3166 is a highly efficient, multiphase, synchronous buck switching regula-

tor controller optimized not only for high performance microprocessors but also for voltage regulator modules (VRMs)
and desktop PC power supplies.

The ADP3166 uses an internal 5-bit programmable DAC to read a voltage identification (VID) code directly from the
processor, which is used to set the output voltage between 0.8 V and 1.55 V. The ADP3166 also contains a current-mode
PWM architecture to drive the logic level outputs at a programmable switching frequency that can be optimized for VRM size
and efficiency. The phase relationship of the output signals can be programmed to provide 2- 3-, or 4-phase operation, at up
to 1 MHz per phase, allowing for the construction of as many as four complementary buck switching stages.

Synchronous Buck Switching Regufator

The ADP3166 buck switching regulator is available in a
28-lead TSSOP (thin shrink small outline package) and
is specified over the commercial temperature range of

0°C to 85°C. .2, 3 or 4-Phase
ANALOG

«Up to 1 MHz/phase DEVICES
Features
* Selectable 2~ 3+ or 4-phase operation at up to + Meets AMD Opteron

1 MHz per phase VID Requirements

« Differential sensing error of +1% over temperature
* Logic-level PWM outputs for interface to external ADP3166 APPLICATIONS Price $1.19

+ Desktop PC power supplies
+ Next-generation AMD processors
* VRM modules

high power drivers

Power Management Chip Optimizes Battery Life
and System Performance in GSM, GPRS Applications

ADP3522 Combines Charging Logic, System Protection Modes in One Cost and Space Saving Package

ntegrating a number of power management functions traditionally performed by discrete components, the ADP3522

opens new possibilities for next-generation GSM (global system for mobile communications) and GPRS (general packet

radio services) handset designs. The ADP3522 includes six low-dropout (LDO) power regulators for key GSM function
blocks—core, analog, crystal oscillator, memory, real-time clock (RTC), and subscriber identification module. Additional
features include a keypad interface, RTC alarm, reset generator, and buffered precision voltage reference.

The ADP3522 is housed in a 5 mm X 5 mm 32-lead lead frame chip scale package (LFCSP) that offers enhanced thermal
conductivity with a smaller footprint and handles increased power dissipation without overheating the integrated circuit.

Multi-function Power System Chip
Optimized for GSM/DCS/PCS Handses

Features
 Handles all GSM baseband power management

W
-

 Six LDOs optimized for specific GSM subsystems

DEVICES }
E ADP3522 i
- |  Reduced package size: 5 mm x 5 mm LFCSP-32

¢ Li-ion battery charge function

+
.-I L
z ANALOG ;
s

L

o

Supports AD20msp430 SoftFone™ %
Fourth Generation GSM Baseband Chipset .o o o oo o na't

Price $3.55 The ADP3522 is optimized for use with Analog Devices’ AD6535 Othello One®

ADP3522 and AD20msp430 SoftFone® GSM/GPRS cellular phone chipsets.

www.analog.com/bulletins/thermal-power
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Our Commitment to Innovation is Evident on Today’s Most
Advanced Motherboards

eading manufacturers of PC motherboards understand the requirements of designing a high perform-

ance, feature-rich product at a price people can afford. That’s why many turn to a trio of Analog Devices

ICs to provide intelligent temperature monitoring and fan control, premium performance audio, and
processor power.

)

SovndMAX "4 XL
Digital Awdio AD1985
« AC™ 97 v2.3 compliant
* AudioESP™ intelligent
peripheral detection
and configuration
* Optimum voice
input performance
* Highest gaming
performance
5.1 channel
surround sound
« State-of-the-art
MIDI synthesizer

Flex-mode™ CPU
Regulator ADP3168
“ VRD/VRM 10 compliant
* Provides optimum power
delivery to the CPU
 Meets VID on-the-fly

d8CO0L"™ Tharmal
Management Controlier

« Thermal and acoustic reduction
* Multizone ACPI
monitor and control

Worldwide
Headquarters

One Technology Way
P.0. Box 9106
Norwood, MA
02062-9106 U.S.A.
Tel: 781.329.4700
(1.800.262.5643,
U.S.A. only)

Fax: 781.326.8703

Analog Devices, Inc.
Europe

¢/0 Analog Devices SA
17-19, rue Georges Besse
Parc de Haute
Technologie d’Antony
F-92182

Antony Cedex, France
Tel: 33.1.46.74.45.00
Fax: 33.1.46.74.45.01

Analog Devices, Inc.
Japan Headquarters

New Pier Takeshiba
South Tower Building
1-16-1 Kaigan,
Minato-ku, Tokyo
105-6891, Japan

Tel: 813.5402.8210
Fax: 813.5402.1063

Analog Devices, Inc.

« Active control based on Southeast Asia
Pentium" 4 thermal control circuit | Headquarters

« Power supply monitoring 4501 Nat West Tower
Times Square
1 Matheson Street
Causeway Bay
Hong Kong, PRC
Tel: 852.2.506.9336
Fax: 852.2.506.4755

Purchase of licensed I°C components of Analog Devices or one of its sublicensed

Associated Companies conveys a license for the purchaser under the Philips

IC Patent Rights to use these components in an I°C system, provided that the

system conforms to the I°C Standard Specification as defined by Philips.
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