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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VCC = +2.7V to +3.6V, TA = -20°C to +125°C, unless otherwise noted. Typical values are at VCC = +3.3V, TA = +25°C.) (Note 1)

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.

All Input and Output Voltages ..................................-0.3V to +6V
Continuous Power Dissipation (TA = +70°C)

8-Pin TDFN (derate 16.7mW/°C above +70°C) ......1333.3mW
8-Pin TSSOP (derate 8.1mW/°C above +70°C) ........646.7mW

ESD Protection (all pins, Human Body Model) ....................±2kV
Junction Temperature ......................................................+150°C
Operating Temperature Range .........................-20°C to +125°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Operating Supply Voltage Range VCC +2.7 +3.6 V

0.125 °C
Temperature Resolution

11 bits

+3V ≤ VCC ≤ +3.6V, +75°C ≤ TA ≤ +95°C -1 +1

+3V ≤ VCC ≤ +3.6V, +40°C ≤ TA ≤ +125°C -2 +2Temperature Accuracy

+3V ≤ VCC ≤ +3.6V, -20°C ≤ TA ≤ +125°C -3 +3

°C

Power-On Reset (POR) Threshold VCC falling edge 2.0 V

POR Threshold Hysteresis 90 mV

Undervoltage-Lockout Threshold 2.4 V

Operating Current During conversion 0.3 0.5 mA

Standby Current 3 6 μA

Conversion Time tCONV 125 ms

Conversion Rate fCONV 8 Hz

DIGITAL INTERFACE (Note 2)

Log i c- Inp ut H i g h V ol tag e ( S C L, S D A) VIH 2.1 V

Logic-Input Low Voltage (SCL, SDA) VIL 0.8 V

Logic-Input Hysteresis (SCL, SDA) 500 mV

Leakag e C ur r ent ( E V E N T, S C L, S D A,
A2, A1, A0) 

ILEAK VIN = GND or VCC -1 +1 μA

Logic-Output Low Voltage
(SDA, EVENT)

VOL IPULL_UP = 350μA 50 mV

Logic-Output Low Sink Current
(SDA, EVENT)

IOL VOL = 0.6V 6 mA

Input Capacitance (SCL, SDA) CIN 5 pF
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TIMING CHARACTERISTICS—MAX6604ATA+
(VCC = +2.7V to +3.6V, TA = -20°C to +125°C, unless otherwise noted. Typical values are at VCC = +3.3V, TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Serial-Clock Frequency fSCL 10 100 kHz

Bus Free Time Between STOP and
START Condition

tBUF 4.7 μs

Rep eat S TART C ond i ti on S etup  Ti m e tSU:STA 90% of SMBCLK to 90% of SMBDATA 4.7 μs

START Condition Hold Time tHD:STA 10% of SMBDATA to 90% of SMBCLK 4 μs

STOP Condition Setup Time tSU:STO 90% of SMBCLK to 10% of SMBDATA 4 μs

Clock Low Period tLOW 10% of SMBCLK to 10% of SMBCLK 4.7 μs

Clock High Period tHIGH 90% of SMBCLK to 90% of SMBCLK 4 μs

Data Hold Time tHD:DAT 300 ns

Data Setup Time tSU:DAT 90% of SMBDATA to 10% of SMBCLK 250 ns

Receive SCL/SDA Rise Time tR 1000 ns

Receive SCL/SDA Fall Time tF 300 ns

Pulse Width of Spike Suppressed tSP 0 50 ns

TIMING CHARACTERISTICS—MAX6604AATA+, MAX6604AAHA+
(VCC = +2.7V to +3.6V, TA = -20°C to +125°C, unless otherwise noted. Typical values are at VCC = +3.3V, TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

TIMING CHARACTERISTICS FOR FAST MODE

Serial-Clock Frequency fSCL 400 kHz

Bus Free Time Between a STOP
and a START Condition

tBUF 1.3 μs

Hold Time for START Condition tHD:STA 0.6 μs

Low Period of the SCL Clock tLOW 1.3 μs

High Period of the SCL Clock tHIGH 0.6 μs

Setup Time for a Repeated START
Condition

tSU:STA 0.6 μs

Data Hold Time HD:DAT 0 900 ns

Data Setup Time SU:DAT 100 ns

Rise Time of Both SDA and SCL
Signals, Receiving

tR Measured from 0.3VDD - 0.7VDD 20 + 0.1CB 300 ns

Fall Time of SDA Transmitting tF Measured from 0.3VDD - 0.7VDD 20 + 0.1CB 300 ns

Setup Time for STOP Condition SU:STO 0.6 μs

Capacitive Load for Each Bus Line CB 400 pF

Pulse Width of Spike Suppressed tSP 50 ns

t

t

t

Note 1: All parameters are tested at TA = +25°C. Specifications over temperature are guaranteed by design.
Note 2: Guaranteed by design.
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(Typical values are at VCC = +3.3V, TA = +25°C.)
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START CONDITION REPEATED START CONDITION STOP CONDITION

tHD:STA tR tF

tLOW

tSU:DAT

tHD:DAT

tSU:STA

tHD:STA tSU:STO

tBUF

SDA

SCL
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Write Word Format

Read Word Format

Slave Address: equivalent
to chip-select line of a
3-wire interface

Command Byte: selects
to which register you are 
writing

Data Byte: data goes into the register
set by the command byte

8 bits
(MSB)

8 bits
(MSB)

8 bits
(LSB)

Slave Address: equiva-
lent to chip-select line of
a 3-wire interface

Command Byte: selects
to which register you are
writing

Slave Address: repeated
due to change in data-
flow direction

Data Bytes: reads from
the register set by the
command byte

S = Start condition
P = Stop condition

R/W = Read/Write
Shaded = Slave transmission

ACK = Acknowledge
NA = Not acknowledged

ACK

7 bits

ADDRESS ACK DATA

8 bits

S COMMAND PACK

8 bits
(LSB)

DATA ACKR/W

ACK

7 bits

ADDRESS ACK S ACK DATA ACK DATAADDRESS R

8 bits

PS COMMAND NAR/W

ADDRESS POR
STATE DESCRIPTION

00h 0017h Capability register

01h 0000h Configuration register

02h 0000h
Alarm-temperature upper-boundary
trip register

03h 0000h
Alarm-temperature lower-boundary
trip register

04h 0000h Critical-temperature trip register

05h 0000h Temperature register

06h 004Dh Manufacturer’s ID register

07h 3E00h Device ID/revision register

08h–0Eh 0000h Vendor-defined registers (not used)

FUNCTION ADDRESS

Temperature
sensor

0 0 1 1 A2 A1 A0 R/W
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S/W CLEARS EVENT

EVENT# IN CRITICAL-TEMPERATURE-ONLY MODE

EVENT# IN COMPARATOR MODE

EVENT# IN INTERRUPT

ALARM WINDOW

CRITICAL

TEMP

TIME
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BIT DEFINITION (DESCRIPTIONS IN BOLD TYPE APPLY TO THE MAX6604)

0
Basic capability
1: Has alarm and critical trips capability

1
Accuracy
0 = Default accuracy ±2°C over the active and ±3°C monitor ranges
1 = High accuracy ±1°C over the active and ±2°C monitor ranges

2
Wider range
0 = Values lower than 0°C are clamped and represented as binary value 0
1 = Can read temperature below 0°C and set sign bit accordingly

4:3

Temperature resolution
00 = 0.5°C LSB
01 = 0.25°C LSB
10 = 0.125°C LSB
11 = 0.0625°C LSB

15:5 0: Reserved for future use (RFU). Must be zero.
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BIT DEFINITION (DESCRIPTIONS IN BOLD TYPE ARE THE DEFAULT VALUES)

0

EVENT mode
0 = Comparator output mode (default)
1 = Interrupt mode
When either of the lock bits is set, this bit cannot be altered until unlocked.

1

EVENT polarity
0 = Active low (default)
1 = Active high
When either of the lock bits is set, this bit cannot be altered until unlocked.

2

Critical EVENT only
0 = EVENT output on alarm or critical temperature mode (default)
1 = EVENT only if temperature is above the value in the critical temp register
When the alarm window lock bit is set, this bit cannot be altered until unlocked.

3

EVENT output control
0 = EVENT output disabled (default) [Disabled means EVENT remains in an inactive voltage level]
1 = EVENT output enabled
When either of the lock bits is set, this bit cannot be altered until unlocked.

4

EVENT output status (read only)
0 = EVENT output condition is not being asserted by this device
1 = EVENT output is being asserted by this device due to alarm window or critical trip condition
The actual conditions causing an EVENT output can be determined from the temperature register. Interrupt mode can be
cleared by writing to the clear EVENT bit. Writing to this bit has no effect; this bit is not affected by the polarity setting.

5

Clear EVENT (write only)
0 = No effect
1 = Clears active event in interrupt mode. Writing to this register has no effect in comparator mode
When read, this bit always returns to zero.

6

Alarm window lock bit
0 = Alarm trips are not locked and can be altered (default)
1 = Alarm trip register settings cannot be altered
This bit is initially cleared. When set, this bit returns a 1 and remains locked until cleared by the internal power-on reset.
Lock bits and other configuration register bits are updated during the same write; double writes are not necessary.

7

Critical trip lock bit
0 = Critical trip is not locked and can be altered (default)
1 = Critical trip register settings cannot be altered
This bit is initially cleared. When set, this bit returns a 1 and remains locked until cleared by the internal power-on reset.
Lock bits and other configuration register bits are updated during the same write; double writes are not necessary.
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BIT DEFINITION (DESCRIPTIONS IN BOLD TYPE ARE THE DEFAULT VALUES)

8

Shutdown mode
0 = Enable temperature monitoring (default)
1 = Shutdown temperature monitoring
When shutdown occurs, the thermal-sensing device and analog-to-digital converter are disabled to save power;
no EVENT output signals are generated. When either of the lock bits is set, this bit cannot be set until unlocked. However,
it can be cleared at any time.

10:9

Hysteresis enable
00 = Disable hysteresis
01 = Enable hysteresis at 1.5°C
10 = Enable hysteresis at 3°C
11 = Enable hysteresis at 6°C

15:11 0: Reserved for future use (RFU). Must be zero.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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TH - HYST

BELOW WINDOW BIT

ABOVE WINDOW BIT

TL - HYST

TH

TL

BELOW ALARM WINDOW BIT ABOVE ALARM WINDOW BIT
FUNCTION

Temperature slope Threshold temperature Temperature slope Threshold temperature

Sets Falling TL - Hyst Rising TH

Clears Rising TL Falling TH - Hyst
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0 0 0

S
ig

n 
M

S
B

12
8°

C

64
°C

32
°C

16
°C

8°
C

4°
C

2°
C

1°
C

0.
5°

C

0.
25

°C

0 0



°

° °

12 ______________________________________________________________________________________

°
°

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 0 0

S
ig

n 
M

S
B

12
8°

C

64
°C

32
°C

16
°C

8°
C

4°
C

2°
C

1°
C

0.
5°

C

0.
25

°C

0 0

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

A
b

ov
e 

cr
iti

ca
l

tr
ip

A
b

ov
e 

al
ar

m
w

in
d

ow

B
el

ow
 a

la
rm

w
in

d
ow

S
ig

n 
M

S
B

12
8°

C

64
°C

32
°C

16
°C

8°
C

4°
C

2°
C

1°
C

0.
5°

C

0.
25

°C

0.
12

5°
C

0

BIT DEFINITION

13
Below alarm window
0 = Temperature is equal to or above the alarm window lower boundary temperature
1 = Temperature is below the alarm window (temperature < alarm temperature lower boundary minus the hysteresis)

14
Above alarm window
0 = Temperature is equal to or below the alarm window upper boundary temperature minus the hysteresis
1 = Temperature is above the alarm window (temperature > alarm temperature upper boundary)

15
Above critical trip
0 = Temperature is below the critical temperature setting minus the hysteresis
1 = Temperature is equal to or above the critical temperature setting (temperature ≥ critical temperature)
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Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 1

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Device ID (0011-1110) Device revision (0000-0000)
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MAX6604

10kΩ10kΩ10kΩ
0.1μF
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TO SMBus/I2C
MASTER
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PROCESS: BiCMOS
china.maxim-ic.com/packages

8 TDFN T823 21-0174

8 TSSOP H8-1 21-0175

http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0174.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0175.PDF
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