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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VCC = +3.0V to +3.6V, TA = 0°C to +125°C, unless otherwise noted. Typical values are at VCC = +3.3V, TA = +85°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.

VCC to GND..............................................................-0.3V to +6V
PWM1, PWM2, TACH1, and TACH2 to GND ......-0.3V to +13.5V
DXP1 and DXP2 to GND..........................-0.3V to +(VCC + 0.3V)
DXN to GND ..........................................................-0.3V to +0.8V
SCL, SDA, THERM, OT, FANFAIL, 

and ALERT to GND ..............................................-0.3V to +6V
SDA, OT, THERM, ALERT, FANFAIL, 

PWM1, and PWM2 Current .............................-1mA to +50mA
DXN Current .......................................................................±1mA

ESD Protection (all pins, Human Body Model) ..................2000V
Continuous Power Dissipation (TA = +70°C)

16-Pin QSOP (derated 8.3mW/°C above +70°C) ....... 667mW
16-Pin TQFN 5mm x 5mm 

(derated at 33.3mW/°C above +70°C)................2666.7mW 
Operating Temperature Range .........................-40°C to +125°C
Junction Temperature ......................................................+150°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 +3.0 +3.6 V

Standby Current SMB static, sleep mode 3 10 μA

Operating Current Interface inactive, ADC active 0.5 1 mA

VCC = +3.3V, +60°C ≤ TA ≤ +100°C and
+60°C ≤ TR ≤ +100°C

±1

VCC = +3.3V, +40°C ≤ TA ≤ +100°C and
0°C ≤ TR ≤ +145°C

±2.5External Temperature Error

VCC = +3.3V,
0°C ≤ TR ≤ +145°C

±3.8

°C

VCC = +3.3V,
+25°C ≤ TA ≤ +100°C

±2

Internal Temperature Error
VCC = +3.3V,
0°C ≤ TA ≤ +125°C

±4

°C

Supply Sensitivity of Temperature
Measurement

±0.2 °C/V

+0.125 °C
Temperature Resolution

11 Bits

Conversion Time 125 ms

Conversion-Rate Timing Error -10 +10 %

PWM Frequency Error -10 +10 %

Tachometer Accuracy
VCC = 3.135V to 3.345V,
+60°C ≤ TA ≤ +85°C

±4 %

High level 70 100 130
Remote-Diode Sourcing Current

Low level 7.0 10 13.0
μA

DXN Source Voltage 0.7 V
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3.0V to +3.6V, TA = 0°C to +125°C, unless otherwise noted. Typical values are at VCC = +3.3V, TA = +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DIGITAL INPUTS AND OUTPUTS

ALERT, FANFAIL, THERM, OT
SDA ISINK = 6mA

0.4Output Low Voltage (Sink
Current) (OT, ALERT, FANFAIL,
THERM, SDA, PWM1, and PWM2)

VOL

PWM1, PWM2, ISINK = 4mA 0.4

V

Output High Leakage Current
(OT, ALERT, FANFAIL, THERM,
SDA, PWM1, and PWM2)

IOH 1 μA

Logic-Low Input Voltage (SDA,
SCL, THERM, TACH1, TACH2)

VIL 0.8 V

Logic-High Input Voltage (SDA,
SCL, THERM, TACH1, TACH2)

VIH VCC = 3.3V 2.1 V

Input Leakage Current (SDA,
SCL, THERM, TACH1, TACH2)

VIN = VCC or GND 1 μA

Input Capacitance CIN 5 pF

SMBus TIMING (Note 2)

Serial Clock Frequency fSCL (Note 3) 10 100 kHz

Clock Low Period tLOW 10% to 10% 4 μs

Clock High Period tHIGH 90% to 90% 4.7 μs

Bus Free Time Between Stop and
Start Condition

tBUF 4.7 μs

SMBus Start Condition Setup
Time

tSU:STA 90% of SMBCLK to 90% of SMBDATA 4.7 μs

Start Condition Hold Time tHD:STO 10% of SDA to 10% of SCL 4 μs

Stop Condition Setup Time tSU:STO 90% of SCL to 10% of SDA 4 μs

Data Setup Time tSU:DAT 10% of SDA to 10% of SCL 250 ns

Data Hold Time tHD:DAT 10% of SCL to 10% of SDA (Note 4) 300 ns

SMBus Fall Time tF 300 ns

SMBus Rise Time tR 1000 ns

SMBus Timeout tTIMEOUT 58 74 90 ms

Note 1: All parameters tested at a single temperature. Specifications are guaranteed by design.
Note 2: Timing specifications guaranteed by design.
Note 3: The serial interface resets when SCL is low for more than tTIMEOUT.
Note 4: A transition must internally provide at least a hold time to bridge the undefined region (300ns max) of SCL's falling edge.
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(VCC = 3.3V, TA = +25°C.)
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LOCAL TEMPERATURE ERROR
vs. POWER-SUPPLY NOISE FREQUENCY
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REMOTE TEMPERATURE ERROR
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(VCC = 3.3V, TA = +25°C.)
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GND

SMBus
INTERFACE AND

REGISTERS

LOGIC

PWM
GENERATOR

BLOCK

VCC

TEMPERATURE
PROCESSING

BLOCK

SDA

SCL

DXP1

DXN

PWM1

PWM2

TACH1

TACH2

DXP2

OT

THERM

FANFAIL

ALERT

MAX6640

Write Byte Format

Read Byte Format

Send Byte Format Receive Byte Format

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

Command Byte: selects which
register you are writing to

Data Byte: data goes into the register
set by the command byte (to set
thresholds, configuration masks, and
sampling rate)

Slave Address: equiva-
lent to chip-select line

Command Byte: selects
which register you are
reading from

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

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

Command Byte: sends com-
mand with no data, usually
used for one-shot command

Data Byte: reads data from
the register commanded
by the last Read Byte or
Write Byte transmission;
also used for SMBus Alert
Response return address

S = Start condition Shaded = Slave transmission
P = Stop condition /// = Not acknowledged

S ADDRESS RD ACK DATA /// P

7 bits 8 bits

WRS ACK COMMAND ACK P

8 bits

ADDRESS

7 bits

P

1

ACKDATA

8 bits

ACKCOMMAND

8 bits

ACKWRADDRESS

7 bits

S

S ADDRESS WR ACK COMMAND ACK S ADDRESS

7 bits8 bits7 bits

RD ACK DATA

8 bits

/// P
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SCL

A = START CONDITION
B = MSB OF ADDRESS CLOCKED INTO SLAVE
C = LSB OF ADDRESS CLOCKED INTO SLAVE
D = R/W BIT CLOCKED INTO SLAVE

A B C D E F G H I J

SDA

tSU:STA tHD:STA

tLOW tHIGH

tSU:DAT
tSU:STO tBUF

L MK

E = SLAVE PULLS SMBDATA LINE LOW
F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G = MSB OF DATA CLOCKED INTO SLAVE
H = LSB OF DATA CLOCKED INTO SLAVE

I = MASTER PULLS DATA LINE LOW
J  = ACKNOWLEDGE CLOCKED INTO SLAVE
K = ACKNOWLEDGE CLOCK PULSE
L = STOP CONDITION
M = NEW START CONDITION

SCL

A B C D E F G H I J K

SDA

tSU:STA tHD:STA

tLOW tHIGH

tSU:DAT tHD:DAT tSU:STO tBUF

A = START CONDITION
B = MSB OF ADDRESS CLOCKED INTO SLAVE
C = LSB OF ADDRESS CLOCKED INTO SLAVE
D = R/W BIT CLOCKED INTO SLAVE
E = SLAVE PULLS SMBDATA LINE LOW 

L M

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G = MSB OF DATA CLOCKED INTO MASTER
H = LSB OF DATA CLOCKED INTO MASTER
I = MASTER PULLS DATA LINE LOW

J = ACKNOWLEDGE CLOCKED INTO SLAVE
K = ACKNOWLEDGE CLOCK PULSE
L = STOP CONDITION
M = NEW START CONDITION 
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°
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ALERT ALERT
ALERT ALERT

ALERT
ALERT

FANFAIL

FANFAIL
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TEMP (°C) TEMP (°C) DIGITAL OUTPUT

241 +241 1111 0001

240 +240 1111 0000

126 +126 0111 1110

25 +25 0001 1001

1.50 1 0000 0001

0.00 0 0000 0000

FAN RPM
RANGE

INTERNAL CLOCK
FREQUENCY (kHz)

2000 1

4000 2

8000 4

16,000 8
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TACHMAX

TACH

0xFFh

TACHMIN

TEMPERATURETBTMIN-5 TMIN

TACHB+1

TACHA+1

RPM

0

RPMMAX

RPMMIN

TEMPERATURE

TMIN-5 TMIN TB

TACHA+1

TACHB+1
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READ/
WRITE

REGISTER
NO.

ADDRESS

POR
STATE

FUNCTION D7 D6 D5 D4 D3 D2 D1 D 0 

R 00h
0000
0000

Temperature
channel 1

MSB
(+128°C)

— — — — — —
LS B
( 1° C ) 

R 01h
0000
0000

Temperature
channel 2

MSB
(+128°C)

— — — — — —
LS B
( 1° C ) 

R 02h
0000
0000

Status byte
Channel 1
ALERT

Channel 2
ALERT

Channel 1
OT

Channel 2
OT

Channel 1
THERM

Channel 2
THERM

Fan 1 fault
Fan 2
faul t

R/W 03h
0000
0011

Output mask
Channel 1
ALERT

Channel 2
ALERT

Channel 1
OT

Channel 2
OT

Channel 1
THERM

Channel 2
THERM

Fan 1 fault
Fan 2
faul t

R/W 04h
0011
0000

Global
configuration

Run
0 = run,
1= stby

POR
1 = reset

SMBus
timeout

0 =
enabled,

1 =
disabled

Tem p 
channel  2
sour ce:

1 =  l ocal ,
0 =  r em ote

2

Reserved Reserved Reserved Reser ved 

R 05h
0000
0000

Channel 1
extended

temperature

MSB
(0.5°C)

—
LSB

(0.125°C)
Reserved Reserved Reserved Reserved

D i od e
faul t

R 06h
0000
0000

Channel 2
extended

temperature

MSB
(0.5°C)

—
LSB

(0.125°C)
Reserved Reserved Reserved Reserved

D i od e
faul t

R/W 08h
0101
0101

Channel 1
ALERT limit

MSB — — — — — —
LS B
( 1° C ) 

R/W 09h
0101
0101

Channel 2
ALERT limit

MSB — — — — — —
LS B
( 1° C ) 

R/W 0Ah
0110
1110

Channel 1 OT
limit

MSB — — — — — —
LS B
( 1° C ) 

R/W 0Bh
0110
1110

Channel 2 OT
limit

MSB — — — — — —
LS B
( 1° C ) 

R/W 0Ch
0101
0101

Channel 1
THERM limit

MSB — — — — — —
LS B
( 1° C ) 

R/W 0Dh
0101
0101

Channel 2
THERM limit

MSB — — — — — —
LS B
( 1° C ) 

R/W 10h
1000
0010

Fan 1
configuration

1

PWM
mode

Rate of
change
(MSB)

Rate of
change

Rate of
change
(LSB)

Fan 1
channel 1

control

Fan 1
channel 2

control

RPM
range
select

RP M 
r ang e
sel ect

R/W 11h
0000
0000

Fan 1
Configuration

2a

RPM step-
size A
(MSB)

RPM step-
size A

RPM step-
size A

RPM step-
size A
(LSB)

Temp
step-size
A (MSB)

Temp
step-size
A (LSB)

PWM
100% duty

cycle

M i ni m um 
fan

sp eed 
0 =  0%,
1=  val ue
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READ/
WRITE

REGISTER
NO.

ADDRESS

POR
STATE

FUNCTION D7 D6 D5 D4 D3 D2 D1 D 0 

R/W 12h
0000
0000

Fan 1
configuration

2b

RPM step-
size B
(MSB)

RPM step-
size B

RPM step-
size B

RPM
step-size
B (LSB)

Start
step-size
B (MSB)

Start
step-size

B

Start step-
size B

S tar t step -
si ze B ( LS B) 

R/W 13h
0100
0001

Fan 1
configuration

3

Spin-up
disable

THERM to
full-speed

enable

Pulse
stretching

disable
Reserved Reserved Reserved

Fan PWM
frequency

(MSB)

Fan P WM
fr eq uency

( LSB) 

R/W 14h
1000
0010

Fan 2
configuration

1

PWM
mode

Rate of
change
(MSB)

Rate of
change

Rate of
change
(LSB)

Fan 2
channel 1

control

Fan 2
channel 2

control

RPM
range
select

RP M r ang e
select

R/W 15h
0000
0000

Fan 2
configuration

2a

RPM step-
size A
(MSB)

RPM step-
size A

RPM step-
size A

RPM
step-size
A (LSB)

Temp
step-size
A (MSB)

Temp
step-size
A (LSB)

PWM
100%
duty
cycle

M i ni m um fan
sp eed 

0 = 0%, 1= 
value in 22h

R/W 16h
0000
0000

Fan 2
configuration

2b

RPM step-
size B
(MSB)

RPM step-
size B

RPM step-
size B

RPM
step-size
B (LSB)

Start
step-size
B (MSB)

Start
step-size

B

Start step-
size B

S tar t step -
si ze B ( LS B) 

R/W 17h
0100
0001

Fan 2
configuration

3

Spin-up
disable

THERM to
full-speed

enable

Pulse
stretching

disable
Reserved Reserved Reserved

Fan PWM
frequency

(MSB)

Fan P WM
fr eq uency

( LSB) 

R 20h
1111
1111

Fan 1
tachometer

count
MSB — — — — — — LS B

R 21h
1111
1111

Fan 2
tachometer

count
MSB — — — — — — LS B

R/W 22h
1111
1111

Fan 1 max
tach count/
target tach

count

MSB — — — — — — LS B

R/W 23h
1111
1111

Fan 2 max
tach count/
target tach

count

MSB — — — — — — LS B

R/W 24h
0100
0000

Pulses per
revolution/

fan 1
minimum

tach count

Pulse per
revolution

(MSB)

Pulse per
revolution

(LSB)

Fan 1 min
tach count

(MSB)

Fan 1 min
tach
count

Fan 1 min
tach
count

Fan 1 min
tach
count

Fan 1 min
tach
count

Fan 1 mi n
tach count

( LSB) 

R/W 25h
0100
0000

Pulses per
revolution/

fan 2
minimum

tach count

Pulse per
revolution

(MSB)

Pulse per
revolution

(LSB)

Fan 2 min
tach count

(MSB)

Fan 2 min
tach
count

Fan 2 min
tach
count

Fan 2 min
tach
count

Fan 2 min
tach
count

Fan 2 mi n
tach count

( LSB) 

R 26h
0000
0000

Fan 1 cur r ent
d uty cycl e

MSB — — — — — — LS B
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READ/
WRITE

REGISTER
NO.

ADDRESS

POR
STATE

FUNCTION D7 D6 D5 D4 D3 D2 D1 D 0 

W 26h
0011
1100

Fan 1 target
duty cycle

MSB — — — — — — LS B

R 27h
0000
0000

Fan 2 current
duty cycle

MSB — — — — — — LS B

W 27h
0011
1100

Fan 2 target
duty cycle

MSB — — — — — — LS B

R/W 28h
0100
000

Channel 1
minimum
fan-start

temperature

MSB — — — — — — LS B

R/W 29h
0100
0000

Channel 2
minimum
fan-start

temperature

MSB — — — — — — LS B

R 3Dh
0101
1000

Read device
ID

0 1 0 1 1 0 0 0

R 3Eh
0100
1101

Read
manufacturer

ID
0 1 0 0 1 1 0 1

R 3Fh
0000
0000

Read device
revision

0 0 0 0 0 0 0 0
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A C T U A L  R A T E O F  CH A N G E AT  SPEC IF I C  PW M  FREQUENCIESREGISTER 10h
OR 14h D[6:4]

NOMINAL RATE
OF CHANGE (s) 100Hz (s) 50Hz (s) 33.3Hz (s) 20Hz (s)

NOMINAL TIME FROM
33% TO 100% (s)

000 0 0 0 0 0 0

001 0.0625 0.06 0.06 0.06 0.05 5

010 0.125 0.13 0.12 0.12 0.15 10

011 0.25 0.25 0.26 0.24 0.25 20

100 0.5 0.5 0.5 0.51 0.5 40

101 1 1 1 0.99 1 80

110 2 2 2 1.98 2 160

111 4 4 4 3.96 4 320

D[1:0] FAN MAXIMUM RPM VALUE

00 2000

01 4000

10 8000

11 16,000

MAXIMUM RPM VALUE ACTUAL RPM
SELECTED NUMBER

OF PULSES PER
REVOLUTION

ACTUAL FAN PULSES
PER REVOLUTION

TACHOMETER COUNT
VALUE*

2000 1000 2 2 3Ch

4000 1000 2 2 78h

4000 3000 2 2 28h

4000 3000 2 4 14h

16,000 8000 4 4 3Ch

16,000 8000 4 2 78h

* =
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D[3:2]
FAN CONTROL TEMPERATURE

STEP SIZE (°C)

00 1

01 2

10 4

11 8

D[1:0] LOW FREQUENCY (Hz)

00 20

01 33.33

10 50

11 100



%
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D[7:6]
TACHOMETER PULSES PER

REVOLUTION

00 1

01 2

10 3

11 4

VCC

PWM1

4.7kΩ

4.7kΩ

TACH1

3V TO 5.5V

TACH
OUTPUT

VFAN
(5V OR 12V)

VCC

TACH1

4.7kΩ

4.7kΩ

PWM1

3V TO 5.5V

3V TO 5.5V

TACH
OUTPUT

VFAN
(5V OR 12V)
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μ
μ
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VCC

PWM1

4.7kΩ

4.7kΩ

TACH1

3V TO 5.5V

3V TO 5.5V

TACH
OUTPUT

VFAN 
(5V OR 12V)

VCC

PWM1

4.7kΩ

4.7kΩ

TACH1

3V TO 5.5V

TACH
OUTPUT

VFAN 
(12V OR 5V)

5V

“ ”

VCC

PWM1

TACH1

4.7kΩ

3V TO 5V

4.7kΩ

100kΩ

91kΩ

33kΩ

100kΩ

3.3V

2N3904

2.2μF

10μF

TACH
OUTPUT

VFAN
(5V OR 12V)

TACH OUTPUT
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FIGURE DESCRIPTION PULSE STRETCHING PWM FREQUENCY PWM POLARITY

6 High-side PWM drive Yes Low Negative

7 Low-side PWM drive Yes Low Positive

8 High-side PWM drive with keep-alive supply No Low Negative

9 High-side linear supply No High Positive

10 4-wire fan with PWM speed-control input No High Positive

MANUFACTURER MODEL NO.

Central Semiconductor (USA) CMPT3906

Rohm Semiconductor (USA) SST3906

Samsung (Korea) KST3906-TF

Siemens (Germany) SMBT3906
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MAX6640

VFAN

SDA

SCL

PWM2

DXP1

DXN

TO CLOCK THROTTLE

TO SYSTEM SHUTDOWN

TO SMBus
MASTER

3.3V TO 5.5V

3.0V TO 3.6V

3.3V TO 5.5V 3.3V TO 5.5V

3.3V TO 5.5V

3.3V TO 5.5V

PWM1

5V

5V

DXP2

GPU

VCC I.C.CPU

GND

5V

TACH1

TACH2

ALERT

THERM FANFAIL

VFAN
(5V TO 12V)

OT

PROCESS: BiCMOS
www.maxim-ic.com.cn/packages

16 QSOP E16-1 21-0055

16 TQFN-EP T1655-2 21-0140

http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0055.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF
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