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PART TEMP RANGE PIN-PACKAGE

MAX6694UE9A+ -40°C to +125°C 16 TSSOP

MAX6694TE9A+ -40°C to +125°C 16 TQFN-EP*

+
*

http://www.maxim-ic.com.cn
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ABSOLUTE MAXIMUM RATINGS

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, SMBCLK, SMBDATA, ALERT, OVERT,
STBY to GND ....................................................-0.3V to +6.0V

DXP_ to GND..............................................-0.3V to (VCC + 0.3V)
DXN_ to GND ........................................................-0.3V to +0.8V
SMBDATA, ALERT, OVERT Current....................-1mA to +50mA
DXIV_ Current .....................................................................±1mA
Continuous Power Dissipation (TA = +70°C)

16-Pin TQFN, 5mm x 5mm
(derate 33.3mW/°C above +70°C)............................2666.7mW
16-Pin TSSOP
(derate 11.1mW/°C above +70°C) ............................888.9mW

Junction-to-Case Thermal Resistance (θJC) (Note 1)
16-Pin TQFN...................................................................2°C/W
16-Pin TSSOP...............................................................27°C/W

Junction-to-Ambient Thermal Resistance (θJA) (Note 1)
16-Pin TQFN.................................................................30°C/W
16-Pin TSSOP...............................................................90°C/W

ESD Protection (all pins, Human Body Model) ....................±2kV
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

ELECTRICAL CHARACTERISTICS
(VCC = +3.0V to +3.6V, VSTBY = VCC, TA = -40°C to +125°C, unless otherwise noted. Typical values are at VCC = +3.3V and TA =
+25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC 3.0 3.6 V

Software Standby Supply Current ISS SMBus static 3 10 μA

Operating Current ICC During conversion (Note 3) 500 2000 μA

Channel 1 only 11
Temperature Resolution

Other diode channels 8
Bits

TA = TRJ = +60°C to +100°C -1.5 +1.53 σ Temperature Accuracy
(Remote Channel 1)

VCC = 3.3V,
ß = 0.5 TA = TRJ = 0°C to +125°C -2.375 +2.375

°C

TA = TRJ = +60°C to +100°C -2 +23 σ Temperature Accuracy
(Remote Channels 2–6)

VCC = 3.3V
TA = TRJ = 0°C to +125°C -2.5 +2.5

°C

TA = +60°C to +100°C -2 +23 σ Temperature Accuracy
(Local)

VCC = 3.3V
TA = 0°C to +125°C -2.5 +2.5

°C

TA = TRJ = +60°C to +100°C -3 +36 σ Temperature Accuracy
(Remote Channel 1)

VCC = 3.3V,
ß = 0.5 TA = TRJ = 0°C to +125°C -4 +4

°C

TA = TRJ = +60°C to +100°C -3 +36 σ Temperature Accuracy
(Remote Channels 2–6)

VCC = 3.3V
TA = TRJ = 0°C to +125°C -3.5 +3.5

°C

TA = +60°C to +100°C -2.5 +2.56 σ Temperature Accuracy
(Local)

VCC = 3.3V
TA = 0°C to +125°C -3 +3

°C

Supply Sensitivity of Temperature
Accuracy

±0.2 oC/V

Rem ote C hannel  1 C onver si on Ti m e tCONV1 190 250 312 ms

Remote Channels 2, 3, 4
Conversion Time

tCONV_ 95 125 156 ms

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to www.maxim-ic.com.cn/thermal-tutorial.

http://www.maxim-ic.com.cn/thermal-tutorial
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3.0V to +3.6V, VSTBY = VCC, TA = -40°C to +125°C, unless otherwise noted. Typical values are at VCC = +3.3V and TA =
+25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

High level, channel 1 500

Low level, channel 1 20

High level, channels 2, 3, 4 80 100 120
Remote-Diode Source Current IRJ

Low level, channels 2, 3, 4 8 10 12

μA

Undervoltage-Lockout Threshold UVLO Falling edge of VCC disables ADC 2.30 2.80 2.95 V

Undervoltage-Lockout Hysteresis 90 mV

Power-On-Reset (POR) Threshold VCC falling edge 1.2 2.0 2.25 V

POR Threshold Hysteresis 90 mV

ALERT, OVERT

ISINK = 1mA 0.3
Output Low Voltage VOL

ISINK = 6mA 0.5
V

Output Leakage Current 1 μA

SMBus INTERFACE (SMBCLK, SMBDATA), STBY

Logic Input Low Voltage VIL 0.8 V

Logic Input High Voltage VIH VCC = 3.0V 2.2 V

Input Leakage Current -1 +1 μA

Output Low Voltage VOL ISINK = 6mA 0.3 V

Input Capacitance CIN 5 pF

SMBus-COMPATIBLE TIMING (Figures 3 and 4) (Note 4)

Serial-Clock Frequency fSMBCLK (Note 5) 400 kHz

fSMBCLK = 100kHz 4.7Bus Free Time Between STOP
and START Condition

tBUF
fSMBCLK = 400kHz 1.6

μs

fSMBCLK = 100kHz 4.7
START Condition Setup Time

fSMBCLK = 400kHz 0.6
μs

90% of SMBCLK to 90% of SMBDATA,
fSMBCLK = 100kHz

0.6
Repeat START Condition Setup
Time

tSU:STA
90% of SMBCLK to 90% of SMBDATA,
fSMBCLK = 400kHz

0.6

μs

START Condition Hold Time tHD:STA 10% of SMBDATA to 90% of SMBCLK 0.6 μs

90% of SMBCLK to 90% of SMBDATA,
fSMBCLK = 100kHz

4

STOP Condition Setup Time tSU:STO
90% of SMBCLK to 90% of SMBDATA,
fSMBCLK = 400kHz

0.6

μs

10% to 10%, fSMBCLK = 100kHz 1.3
Clock Low Period tLOW

10% to 10%, fSMBCLK = 400kHz 1.3
μs

Clock High Period tHIGH 90% to 90% 0.6 μs

fSMBCLK = 100kHz 300
Data Hold Time tHD:DAT

fSMBCLK = 400kHz (Note 6) 900
ns



β

4 _______________________________________________________________________________________

Note 2: All parameters are tested at TA = +85°C. Specifications over temperature are guaranteed by design.
Note 3: Beta = 0.5 for channel 1 remote transistor.
Note 4: Timing specifications are guaranteed by design.
Note 5: The serial interface resets when SMBCLK is low for more than tTIMEOUT.
Note 6: A transition must internally provide at least a hold time to bridge the undefined region (300ns max) of SMBCLK’s falling edge.

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3.0V to +3.6V, VSTBY = VCC, TA = -40°C to +125°C, unless otherwise noted. Typical values are at VCC = +3.3V and TA =
+25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

fSMBCLK = 100kHz 250
Data Setup Time tSU:DAT

fSMBCLK = 400kHz 100
ns

fSMBCLK = 100kHz 1Receive SMBCLK/SMBDATA Rise
Time

tR
fSMBCLK = 400kHz 0.3

μs

Receive SMBCLK/SMBDATA Fall
Time

tF 300 ns

Pulse Width of Spike Suppressed tSP 0 50 ns

SMBus Timeout tTIMEOUT SMBDATA low period for interface reset 25 37 45 ms
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(VCC = 3.3V, VSTBY = VCC, TA = +25°C, unless otherwise noted.)
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TSSOP TQFN-EP

1 15 DXP1

2 16 DXN1

3 1 DXP2

4 2 DXN2

5 3 DXP3

6 4 DXN3

7 5 DXP4

8 6 DXN4

9 7 STBY

10 8 N.C.

11 9 OVERT

12 10 VCC

13 11 ALERT

14 12 SMBDATA

15 13 SMBCLK

16 14 GND

— — EP

STBY

OVERT

μ

ALERT
ALERT
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OVERT ALERT ALERT
OVERT STBY
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COMMAND BYTE

REMOTE TEMPERATURES

LOCAL TEMPERATURES

REGISTER BANK

ALERT THRESHOLD

OVERT THRESHOLD

ALERT RESPONSE ADDRESS

ALARM
ALU

SMBus
INTERFACE

 

MAX6694

SMBCLK SMBDATA

OVERT

ALERT

STBY

DXP1

DXN1

CURRENT
SOURCES,

BETA
COMPEN-

SATION
AND MUX ADC

INPUT
BUFFER
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S ADDRESS WR ACK ACK PDATA ACKCOMMAND

7 BITS 18 BITS8 BITS

SLAVE ADDRESS: EQUIVA-
LENT TO CHIP-SELECT LINE OF
A 3-WIRE INTERFACE

DATA BYTE: DATA GOES INTO THE REGISTER
SET BY THE COMMAND BYTE (TO SET
THRESHOLDS, CONFIGURATION MASKS, AND
SAMPLING RATE)

WRITE BYTE FORMAT

S ADDRESSADDRESS WR ACK ACK PS RD ACK ///DATACOMMAND

7 BITS 7 BITS 8 BITS8 BITS

READ BYTE FORMAT

SLAVE ADDRESS: EQUIVA-
LENT TO CHIP SELECT LINE

COMMAND BYTE: SELECTS
FROM WHICH REGISTER YOU
ARE READING

COMMAND BYTE: SELECTS
TO WHICH REGISTER YOU
ARE WRITING

S PADDRESS WR ACK ACKCOMMAND

7 BITS 8 BITS

SEND BYTE FORMAT

COMMAND BYTE: SENDS COM-
MAND WITH NO DATA, USUALLY
USED FOR ONE-SHOT COMMAND

S PADDRESS RD ACK ///DATA

7 BITS 8 BITS

RECEIVE BYTE FORMAT

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

SLAVE ADDRESS: REPEATED
DUE TO CHANGE IN DATA-
FLOW DIRECTION

DATA BYTE: READS FROM
THE REGISTER SET BY THE
COMMAND BYTE

S = START CONDITION.
P = STOP CONDITION.

SHADED  = SLAVE TRANSMISSION.
/// = NOT ACKNOWLEDGED.

μ

ICC = (2 x ICC1 + ICC2 + n x ICC2)/(n + 3)

°
°
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TEMP (°C) DIGITAL OUTPUT

> +127 0111 1111

+127 0111 1111

+126 0111 1110

+25 0001 1001

0 0000 0000

< 0 0000 0000

Diode fault (short or open) 1111 1111

TEMP (°C) DIGITAL OUTPUT

0 000X XXXX

+0.125 001X XXXX

+0.250 010X XXXX

+0.375 011X XXXX

+0.500 100X XXXX

+0.625 101X XXXX

+0.750 110X XXXX

+0.875 111X XXXX

SMBCLK

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

SMBDATA

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 CLOCKE     D 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.

SMBCLK

A B C D E F G H I J K

SMBDATA

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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ALERT
OVERT

ALERT OVERT

ALERT

OVERT

ALERT

ALERT

ALERT

ALERT

ALERT

ALERT

OVERT

OVERT OVERT
°



β

______________________________________________________________________________________ 11

REGISTER
ADDRESS

(HEX)

POR STATE

(HEX)

READ/

WRITE
DESCRIPTION

Local 07 00 R Read local temperature register

Remote 1 01 00 R Read channel 1 remote temperature register

Remote 2 02 00 R Read channel 2 remote temperature register

Remote 3 03 00 R Read channel 3 remote temperature register

Remote 4 04 00 R Read channel 4 remote temperature register

Configuration 1 41 0C R/W Read/write configuration register 1

Configuration 2 42 00 R/W Read/write configuration register 2

Configuration 3 43 00 R/W Read/write configuration register 3

Status1 44 00 R Read status register 1

Status2 45 00 R Read status register 2

Status3 46 00 R Read status register 3

Local ALERT High Limit 17 5A R/W Read/write local alert high-temperature threshold limit register

Remote 1 ALERT High Limit 11 6E R/W
Read/write channel 1 remote-diode alert high-temperature
threshold limit register

Remote 2 ALERT High Limit 12 7F R/W
Read/write channel 2 remote-diode alert high-temperature
threshold limit register

Remote 3 ALERT High Limit 13 64 R/W
Read/write channel 3 remote-diode alert high-temperature
threshold limit register

Remote 4 ALERT High Limit 14 64 R/W
Read/write channel 4 remote-diode alert high-temperature
threshold limit register

Remote 1 OVERT High Limit 21 6E R/W
Read/write channel 1 remote-diode overtemperature threshold
limit register

Remote 4 OVERT High Limit 24 7F R/W
Read/write channel 4 remote-diode overtemperature threshold
limit register

Remote 1 Extended
Temperature

09 00 R Read channel 1 remote-diode extended temperature register

Manufacturer ID 0A 4D R Read manufacturer ID
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BIT NAME
POR

STATE
FUNCTION

7 (MSB) STOP 0
Standby Mode Control Bit. If STOP is set to logic 1, the MAX6694 stops
converting and enters standby mode.

6 POR 0
Reset Bit. Set to logic 1 to put the device into its power-on state. This bit is self-
clearing.

5 TIMEOUT 0 Timeout Enable Bit. Set to logic 0 to enable SMBus timeout.

4 Reserved 0 Reserved. Must set to 0.

3
Resistance
cancellation

1
Resistance Cancellation Bit. When set to logic 1, the MAX6694 cancels series
resistance in the channel 1 thermal diode.

2 Beta compensation 1
Beta Compensation Bit. When set to logic 1, the MAX6694 compensates for low
beta in the channel 1 thermal sensing transistor.

1 Reserved 0 —

0 Reserved 0 —

BIT NAME
POR

STATE
FUNCTION

7 (MSB) Reserved 0 —

6 Mask Local ALERT 0 Local Alert Mask. Set to logic 1 to mask local channel ALERT.

5 Reserved 0 —

4 Reserved 0 —

3 Mask ALERT 4 0 Channel 4 Alert Mask. Set to logic 1 to mask channel 4 ALERT.

2 Mask ALERT 3 0 Channel 3 Alert Mask. Set to logic 1 to mask channel 3 ALERT.

1 Mask ALERT 2 0 Channel 2 Alert Mask. Set to logic 1 to mask channel 2 ALERT.

0 Mask ALERT 1 0 Channel 1 Alert Mask. Set to logic 1 to mask channel 1 ALERT.

BIT NAME
POR

STATE
FUNCTION

7 (MSB) Reserved 0 —

6 Reserved 0 —

5 Reserved 0 —

4 Reserved 0 —

3 Mask OVERT 4 0
Channel 4 Remote-Diode OVERT Mask Bit. Set to logic 1 to mask channel 4
OVERT.

2 Reserved 0 —

1 Reserved 0 —

0 Mask OVERT 1 0
Channel 1 Remote-Diode OVERT Mask Bit. Set to logic 1 to mask channel 1
OVERT.
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BIT NAME
POR

STATE
FUNCTION

7 (MSB) Reserved 0 —

6 Local ALERT 0
Local Channel High-Alert Bit. This bit is set to logic 1 when the local
temperature exceeds the temperature threshold limit in the local ALERT high-
limit register.

5 Reserved 0 —

4 Reserved 0 —

3 Remote 4 ALERT 0
Channel 4 Remote-Diode High-Alert Bit. This bit is set to logic 1 when the
channel 4 remote-diode temperature exceeds the temperature threshold limit
in the remote 4 ALERT high-limit register.

2 Remote 3 ALERT 0
Channel 3 Remote-Diode High-Alert Bit. This bit is set to logic 1 when the
channel 3 remote-diode temperature exceeds the programmed temperature
threshold limit in the remote 3 ALERT high-limit register.

1 Remote 2 ALERT 0
Channel 2 Remote-Diode High-Alert Bit. This bit is set to logic 1 when the
channel 2 remote-diode temperature exceeds the temperature threshold limit
in the remote 2 ALERT high-limit register.

0 Remote 1 ALERT 0
Channel 1 Remote-Diode High-Alert Bit. This bit is set to logic 1 when the
channel 1 remote-diode temperature exceeds the temperature threshold limit
in the remote 1 ALERT high-limit register.

BIT NAME
POR

STATE
FUNCTION

7 (MSB) Reserved 0 —

6 Reserved 0 —

5 Reserved 0 —

4 Reserved 0 —

3 Remote 4 OVERT 0
Channel 4 Remote-Diode Overtemperature Status Bit. This bit is set to logic 1
when the channel 4 remote-diode temperature exceeds the temperature
threshold limit in the remote 4 OVERT high-limit register.

2 Reserved 0 —

1 Reserved 0 —

0 Remote 1 OVERT 0
Channel 1 Remote-Diode Overtemperature Status Bit. This bit is set to logic 1
when the channel 1 remote-diode temperature exceeds the temperature
threshold limit in the remote 1 OVERT high-limit register.
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BIT NAME
POR

STATE
FUNCTION

7 (MSB) Reserved 0 —

6 Reserved 0 Not Used. 0 at POR, then 1.

5 Reserved 0 Not Used. 0 at POR, then 1.

4 Diode fault 4 0
Channel 4 Remote-Diode Fault Bit. This bit is set to 1 when DXP4 and DXN4
are open circuit or when DXP4 is connected to VCC.

3 Diode fault 3 0
Channel 3 Remote-Diode Fault Bit. This bit is set to 1 when DXP3 and DXN3
are open circuit or when DXP3 is connected to VCC.

2 Diode fault 2 0
Channel 2 Remote-Diode Fault Bit. This bit is set to 1 when DXP2 and DXN2
are open circuit or when DXP2 is connected to VCC.

1 Diode fault 1 0
Channel 1 Remote-Diode Fault Bit. This bit is set to 1 when DXP1 and DXN1
are open circuit or when DXP1 is connected to VCC.

0 Reserved 0 —

MANUFACTURER MODEL NO.

Central Semiconductor (USA) CMPT3904

Rohm Semiconductor (USA) SST3904

Samsung (Korea) KST3904-TF

Siemens (Germany) SMBT3904

Zetex (England) FMMT3904CT-ND
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DEVICE ADDRESS

A7 A6 A5 A4 A3 A2 A1 A0

1 0 0 1 1 0 1 R/W
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MINIMUM

5 mils TO 10 mils
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GND
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