
For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800.
For small orders, phone 1-800-835-8769.

General Description
The MAX6576/MAX6577 are low-cost, low-current tem-
perature sensors with a single-wire output. The MAX6576
converts the ambient temperature into a square wave
with a period proportional to absolute temperature (°K).
The MAX6577 converts the ambient temperature into a
square wave with a frequency proportional to absolute
temperature. The MAX6576 offers accuracy of ±3°C at
+25°C, ±4.5°C at +85°C, and ±5°C at +125°C. The
MAX6577 offers accuracy of ±3°C at +25°C, ±3.5°C at
+85°C, and ±4.5°C at +125°C. 

Both devices feature a single-wire output that minimizes
the number of pins necessary to interface with a micro-
processor. The period/frequency range of the output
square wave can be selected by hard-wiring the two
time-select pins (TS0, TS1) to either VDD or GND. The
MAX6576/MAX6577 are available in space-saving 6-pin
SOT23 packages.

Applications
Critical µP and µC Temperature Monitoring

Portable Battery-Powered Equipment

Cell Phones 

Battery Packs

Hard Drives/Tape Drives 

Networking and Telecom Equipment

Medical Equipment

Automotive

Features
♦ Simple Single-Wire Output 

♦ Two Output Types Available
Temperature to Period (µs) (MAX6576)
Temperature to Frequency (Hz) (MAX6577)

♦ ±0.8°C Accuracy at +25°C (±3°C max)

♦ No External Components 

♦ Operates from +2.7V to +5.5V Supply Voltage

♦ Low 140µA Typical Supply Current

♦ Standard Operating Temperature Range:
-40°C to +125°C

♦ Small 6-Pin SOT23 Package
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+2.7V TO +5.5V

GNDTS0

TS1

OUT

0.1µF0.1µF VDD

MAX6576
MAX6577

µP

GND

I/O

VCC

19-1484; Rev 0; 4/99

PART

MAX6576ZUT

MAX6577ZUT -40°C to +125°C

-40°C to +125°C

TEMP. RANGE
PIN-

PACKAGE

6 SOT23

6 SOT23

Typical Operating Circuit

Ordering Information

SOT 
TOP MARK

AABI
AABJ

GND

TS0N.C.

1 6 OUT

5 TS1

VDD

MAX6576
MAX6577

SOT23-6

TOP VIEW

2

3 4

Pin Configuration
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VDD = +2.7V to +5.5V, TA = -40°C to +125°C, unless otherwise noted. Typical values are specified at TA = +25°C and VDD = +5V,
unless otherwise noted.) 

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
absolute maximum rating conditions for extended periods may affect device reliability.

Note 1: See the Temperature Accuracy histograms in the Typical Operating Characteristics.
Note 2: The output duty cycle is guaranteed to be 50% by an internal flip-flop.

Terminal Voltage (with respect to GND)
VDD......................................................................-0.3V to +6V
TS1, TS0, OUT.......................................-0.3V to (VDD + 0.3V)

Input/Output Current, All Pins...........................................±20mA
Continuous Power Dissipation (TA = +70°C)

6-pin SOT23 (derate 7.10mW/°C above +70°C).........571mW

Operating Temperature Range .........................-40°C to +125°C
Storage Temperature Range.. ...........................-65°C to +150°C
Lead Temperature (soldering, 10sec) .............................+300°C

MAX6576

VDD = 5.5V

VDD > 2.7V, ISINK = 1.2mA

VDD > 4.5V, ISINK = 3.2mA

MAX6576,
T (temp) in °K,
Figure 1

MAX6577

CONDITIONS

0.3
V

0.4
VOL

OUT Voltage

2.3VIH
V

0.8VILTime-Select Pin Logic
Levels

0.5OUT Duty Cycle (Note 2)

640T

°C

-7.5 ±1.1 +7.5

Temperature Sensor 
Error (Note 1)

µA
140 250

IDD

V2.7 5.5VDDVDD Range

Supply Current

160T

40T
µs

10T

tOUTOutput Clock Period 

-3.0 ±0.8 +3.0

-5.5 ±0.9 +5.5

-3.0 ±0.8 +3.0

-7.5 ±1.1 +7.5

-6.5 ±0.9 +6.5

UNITSMIN TYP MAXSYMBOLPARAMETER

TA = -20°C

TA = 0°C

TA = +25°C

TA = -20°C

TA = 0°C

TA = +25°C

VTS1 = VDD, VTS0 = VDD

MAX6577,
T (temp) in °K,
Figure 2

VTS1 = VDD, VTS0 = VDD T/16

T/4

1T
Hz

4T

fOUTOutput Clock Frequency

VDD > 4.5V, ISRC = 800µA VDD - 1.5
VOH

VDD > 2.7V, ISRC = 500µA 0.8VDD

VTS1 = GND, VTS0 = GND

VTS1 = GND, VTS0 = VDD

VTS1 = VDD, VTS0 = GND

VTS1 = GND, VTS0 = GND

VTS1 = GND, VTS0 = VDD

VTS1 = VDD, VTS0 = GND

TA = -40°C to +85°C

TA = -40°C to +125°C 400

°C

-3.5 ±0.5 +3.5TA = +85°C

-4.5 ±0.5 +4.5TA = +125°C

TA = +85°C -4.5 ±0.5 +4.5

TA = +125°C -5.0 ±0.5 +5.0

SUNSTAR传感与控制 http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR自动化 http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com



M
A

X
6

5
7

6
/M

A
X

6
5

7
7

SOT Temperature Sensors with
Period/Frequency Output

_______________________________________________________________________________________ 3

0

10

5

15

20

25

30

35

-5 -3 -2-4 -1 0 1 2 3 4 5

TEMPERATURE ACCURACY 
(TA = +25°C)

M
AX

65
76

 to
c0

1

ACCURACY (°C)

PE
RC

EN
TA

GE
 O

F 
PA

RT
S 

SA
M

PL
ED

 (%
) MAX6576

MAX6577

SAMPLE SIZE = 200

0

20

10

30

40

50

60

-5 -3 -2-4 -1 0 1 2 3 4 5

TEMPERATURE ACCURACY 
(TA = +85°C)

M
AX

65
76

 to
c0

1

ACCURACY (°C)

PE
RC

EN
TA

GE
 O

F 
PA

RT
S 

SA
M

PL
ED

 (%
) MAX6576

MAX6577

SAMPLE SIZE = 200

100

130

120

110

150

140

170

160

180

-40 -10 5 20-25 35 50 65 80 95 110 125

SUPPLY CURRENT vs. TEMPERATURE

M
AX

65
76

/7
7t

oc
02

TEMPERATURE (°C)

SU
PP

LY
 C

UR
RE

NT
 (µ

A)

MAX6577

MAX6576

-1.0

0

-0.5

1.0

0.5

1.5

-40 -10 5 20-25 35 50 65 80 95 110 125

ACCURACY vs. TEMPERATURE

M
AX

65
75

 to
c0

4

TEMPERATURE (°C)

AC
CU

RA
CY

 (°
C)

MAX6576

MAX6577

+15°C/div

+100°C

+25°C

THERMAL STEP RESPONSE
IN PERFLUORINATED FLUID

MAX6576/77 toc05

5sec/div

MOUNTED ON 0.75 in.2
OF 2oz. COPPER

+12.5°C/div

+100°C

+25°C

THERMAL STEP RESPONSE
IN STILL AIR

MAX6576/77 toc06

20sec/div

MOUNTED ON 0.75 in.2
OF 2oz. COPPER

Typical Operating Characteristics
(VDD = +5V, TA = +25°C, unless otherwise noted.)
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Table 1. MAX6576 Time-Select Pin
Configuration 

Table 2. MAX6577 Time-Select Pin
Configuration 
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Pin Description

Detailed Description
The MAX6576/MAX6577 low-cost, low-current (140µA
typ) temperature sensors are ideal for interfacing with
microcontrollers (µCs) or microprocessors (µPs). The
MAX6576 converts ambient temperature into a 50% duty-
cycle square wave with a period proportional to absolute
temperature. The MAX6577 converts ambient tempera-
ture into a 50% duty-cycle square wave with a frequency
proportional to absolute temperature. Time-select pins
(TS1, TS0) permit the internal temperature-controlled
oscillator (TCO) to be scaled by four preset multipliers.
The MAX6576/MAX6577 feature a single-wire interface to
minimize the number of port pins necessary for interfac-
ing with a µP.

MAX6576 Characteristics
The MAX6576 temperature sensor converts tempera-
ture to period. The output of the device is a free-
running, 50% duty-cycle square wave with a period that

is proportional to the absolute temperature (°K) of the
device (Figure 1). The MAX6576 has a push/pull CMOS
output with sharp edges. The speed of the output
square wave can be selected by hard-wiring TS1 and
TS0 as shown in Table 1. One of four scaled output
periods can be selected using TS1 and TS0.

MAX6577 Characteristics
The MAX6577 temperature sensor converts tempera-
ture to frequency. The output of the device is a free-
running, 50% duty-cycle square wave with a frequency
that is proportional to the absolute temperature (°K) of
the device (Figure 2). The MAX6577 has a push/pull
CMOS output with sharp edges. The speed of the out-
put square wave can be selected by hard-wiring TS1
and TS0 as shown in Table 2. One of four scaled output
frequencies can be selected using TS1 and TS0.

GND

GND

VDD GND

VDD

GND 10

40

160

VDD VDD 640

TS1 TS0
SCALAR MULTIPLIER

(µs/°K)

Note: The temperature, in °C, may be calculated as follows:

GND

GND

VDD GND

VDD

GND 4

1

1/4

TS1 TS0
SCALAR MULTIPLIER

(Hz/°K)

VDD VDD 1/16

1

2

3

Positive Supply Voltage

Ground

No Connection. Connect pin to GND or leave open.

FUNCTION

4, 5
Time-Select Pins. TS1 and TS0 set the temperature scale factor by connecting TS1 and TS0 to
either VDD or GND. See Tables 1 and 2. 

PIN

N.C.

GND

VDD

NAME

TS1, TS0

Note: The temperature, in °C, may be calculated as follows:

T( C)  
period( s)

scalar mulitplier( s/ K)
 273.15 K° =

°
− °

µ

µ
T( C)  

frequency(Hz)

scalar mulitplier(Hz/ K)
 273.15 K° =

°
− °

6
Square-Wave Output with a Clock Frequency Proportional to Absolute Temperature (°K) (MAX6577)

OUT
Square-Wave Output with a Clock Period Proportional to Absolute Temperature (°K) (MAX6576)
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Applications Information
Quick-Look Circuits

Figure 3 shows a quick-look application circuit for the
MAX6576 using a universal counter measuring period.
TS1 and TS0 are both tied to ground to select a scalar
multiplier of 10µs/°K. The MAX6576 converts the ambi-
ent temperature into a square wave with a period that is
10 times the absolute temperature of the device in µs.
At room temperature, the universal counter will display
approximately 2980µs. 

Figure 4 shows a quick-look application circuit for the
MAX6577 using a universal counter measuring frequen-
cy. TS1 is tied to ground and TS0 is tied to VDD to
select a scalar multiplier of 1Hz/°K. The MAX6577 con-
verts the ambient temperature into a square wave with
a frequency that is equal to the absolute temperature of
the device in Hertz. At room temperature, the universal
counter will display approximately 298Hz.

Interfacing with a Microcontroller 
Figure 5 shows the MAX6577 interfaced with an 8051
µC. In this example, TS1 is tied to ground and TS0 is

tied to VDD to select a scalar multiplier of 1Hz/°K. The
MAX6577 converts the ambient temperature into a
square wave with a frequency that is equal to the
absolute temperature of the device in Hertz. The 8051
µC reads the frequency of the square-wave output of
the MAX6577 into Timer 0 and displays the temperature
as degrees Celsius in binary on Port 1. Listing 1 pro-
vides the code for this application. The interface is simi-
lar for the MAX6576, except the µC will perform a
period measurement.

Noise Considerations
The accuracy of the MAX6576/MAX6577 is susceptible
to noise generated both internally and externally. The
effects of external noise can be minimized by placing a
0.1µF ceramic bypass capacitor close to the supply pin
of the devices. Internal noise is inherent in the opera-
tion of the devices and is detailed in Table 3. Internal
averaging minimizes the effect of this noise when using
longer scalar timeout multipliers. The effects of this noise
are included in the overall accuracy of the devices as
specified in the Electrical Characteristics.
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tOUT

MAX6576
CLOCK WAVEFORM OUTPUT

tOUT fOUT = 1 / tOUT
fOUT (°K)

MAX6577
CLOCK WAVEFORM OUTPUT

Figure 1. MAX6576 Timing Diagram Figure 2. MAX6577 Timing Diagram
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GND

TS0

TS1
OUT

0.1µF
VDD

+2.7V TO +5.5V

UNIVERSAL COUNTER

"FREQUENCY"
MAX6577

GND

TS0

TS1
OUT

0.1µF
VDD

+2.7V TO +5.5V

GND
X2

X1

T0

470Ω x  8

VCC

P1.1

P1.0

P1.2

P1.3

P1.4

P1.5

P1.6

P1.7

8051
12MHz

22pF

22pF

MAX6577

Figure 4. MAX6577 Quick-Look Circuit

GND

TS0

TS1
OUT

0.1µF
VDD

+2.7V TO +5.5V

UNIVERSAL COUNTER

"PERIOD"
MAX6576

Figure 3. MAX6576 Quick-Look Circuit

Figure 5. Interfacing with a µC

Table 3. Typical Peak Noise Amplitude
PARAMETER

Noise Amplitude (°C)

MAX6577

±0.38

MAX6576

±0.17

Scalar Multiplier 10 40

±0.11

160

±0.094

640

±0.13

4

±0.066

1

±0.040

1/4

±0.028

1/16

Chip Information
TRANSISTOR COUNT: 302
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Listing 1. 8051 Code Example
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

8 _____________________Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA  94086 408-737-7600

© 1999 Maxim Integrated Products Printed USA is a registered trademark of Maxim Integrated Products.

Listing 1.  8051 Code Example (continued)

6L
S

O
T.

E
P

S

Package Information
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 SUNSTAR商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为一体的高

科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供应商，是中国最早和

最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专业代理和分銷世界各大品牌IC
芯片和電子元器件的连锁经营綜合性国际公司。在香港、北京、深圳、上海、西安、成都等全国主要电子

市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成强大统一的供

货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感器、微波光电元器件、工

控机/DOC/DOM电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA软件硬件、二极管、三极管、模

块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能模块开发配套商。专业以现代信息产业

（计算机、通讯及传感器）三大支柱之一的传感器为主营业务，专业经营各类传感器的代理、销售生产、

网络信息、科技图书资料及配套产品设计、工程开发。我们的专业网站——中国传感器科技信息网（全球

传感器数据库） www.SENSOR-IC.COM 服务于全球高科技生产商及贸易商，为企业科技产品开发提供技

术交流平台。欢迎各厂商互通有无、交换信息、交换链接、发布寻求代理信息。欢迎国外高科技传感器、

变送器、执行器、自动控制产品厂商介绍产品到 中国，共同开拓市场。本网站是关于各种传感器-变送器-

仪器仪表及工业自动化大型专业网站,深入到工业控制、系统工程计 测计量、自动化、安防报警、消费电

子等众多领域，把最新的传感器-变送器-仪器仪表买卖信息,最新技术供求,最新采购商,行业动态，发展方

向，最新的技术应用和市场资讯及时的传递给广大科技开发、科学研究、产品设计人员。本网站已成功为

石油、化工、电力、医药、生物、航空、航天、国防、能源、冶金、电子、工业、农业、交通、汽车、矿

山、煤炭、纺织、信息、通信、IT、安防、环保、印刷、科研、气象、仪器仪表等领域从事科学研究、产

品设计、开发、生产制造的科技人员、管理人员 、和采购人员提供满意服务。 我公司专业开发生产、代

理、经销、销售各种传感器、变送器、敏感元器件、开关、执行器、仪器仪表、自动化控制系统： 专门从

事设计、生产、销售各种传感器、变送器、各种测控仪表、热工仪表、现场控制器、计算机控制系统、数

据采集系统、各类环境监控系统、专用控制系统应用软件以及嵌入式系统开发及应用等工作。如热敏电阻、

压敏电阻、温度传感器、温度变送器、湿度传感器、 湿度变送器、气体传感器、 气体变送器、压力传感

器、 压力变送、称重传感器、物（液）位传感器、物（液）位变送器、流量传感器、 流量变送器、电流

（压）传感器、溶氧传感器、霍尔传感器 、图像传感器、超声波传感器、位移传感器、速度传感器、加速

度传感器、扭距传感器、红外传感器、紫外传感器、 火焰传感器、激光传感器、振动传感器、轴角传感器、

光电传感器、接近传感器、干簧管传感器、继电器传感器、微型电泵、磁敏（阻）传感器 、压力开关、接

近开关、光电开关、色标传感器、光纤传感器、齿轮测速传感器、 时间继电器、计数器、计米器、温控仪、

固态继电器、调压模块、电磁铁、电压表、电流表等特殊传感器 。 同时承接传感器应用电路、产品设计

和自动化工程项目。 

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子 元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达军工产品网:http://www.junpinic.com/

商斯达实业科技产品网://www.sunstars.cn/传感器销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83607652 83376489 83376549 83370250   83370251   82500323 

    传真：0755-83376182  （0）13902971329  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 

SUNSTAR传感与控制 http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR自动化 http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com
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