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ABSOLUTE MAXIMUM RATINGS

All Input and Output Voltages ........ccccocvvviiiiiiinne

Continuous Power Dissipation (TA = +70°C)
8-Pin TDFN (derate 16.7mW/°C above +70°C)
8-Pin TSSOP (derate 8.1mW/°C above +70°C)

-0.3Vto +6V

....1333.3mW
...... 646.7mW

ESD Protection (all pins, Human Body Model) ................... +2kV
Junction Temperature .........ccooccoiiiii

Operating Temperature Range
Storage Temperature Range..............
Lead Temperature (soldering, 10s)

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.

ELECTRICAL CHARACTERISTICS
(Vcc = +2.7V 10 +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
Operating Supply Voltage Range Vce +2.7 +3.6 \
Temperature Resolution 0.125 O,C
11 bits
+3V < Ve = +3.6V, +75°C < Ta = +95°C -1 +1
Temperature Accuracy +3V = Vce = +3.6V, +40°C < Ta < +125°C -2 +2 °C
+3V = Vce = +3.6Y, -20°C < Ta = +125°C -3 +3
Power-On Reset (POR) Threshold V¢ falling edge 2.0 Vv
POR Threshold Hysteresis 90 mV
Undervoltage-Lockout Threshold 2.4 \
Operating Current During conversion 0.3 0.5 mA
Standby Current 3 6 PA
Conversion Time tCONV 125 ms
Conversion Rate fcoNnv 8 Hz
DIGITAL INTERFACE (Note 2)
Logic-Input High Voltage (SCL, SDA) ViH 2.1 Vv
Logic-Input Low Voltage (SCL, SDA) ViL 0.8 \
Logic-Input Hysteresis (SCL, SDA) 500 mV
;e;;e:g’zg)urrem (EVENT, SCL, SDA, lLeak | Vi = GND or Vec A 1 LA
(ngfy_gsép,\f_}_)l_ow Voltage VoL IPULL_UP = 350pA 50 mV
I(_ggz—(lz)s’ltzp,\ﬁ)mw Sink Current oL VoL = 0.6V 6 mA
Input Capacitance (SCL, SDA) CIN 5 pF
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TIMING CHARACTERISTICS—MAXG6604ATA+

(Vce = +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 Timle. Between STOP and {BUF 47 s
START Condition
Repeat START Condition Setup Time tsy:sTA | 90% of SMBCLK to 90% of SMBDATA 4.7 us
START Condition Hold Time tHD:STA | 10% of SMBDATA to 90% of SMBCLK 4 us
STOP Condition Setup Time tsu:sTo | 90% of SMBCLK to 10% of SMBDATA 4 us
Clock Low Period tLow 10% of SMBCLK to 10% of SMBCLK 4.7 us
Clock High Period tHIGH 90% of SMBCLK to 90% of SMBCLK 4 us
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 +

(Vce = +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 Betvygen a STOP tBUF 13 us
and a START Condition

Hold Time for START Condition tHD:STA 0.6 us
Low Period of the SCL Clock tLow 1.3 us
High Period of the SCL Clock tHIGH 0.6 us
git#gitg:e for a Repeated START {SUSTA 06 us
Data Hold Time tHD:DAT 0 900 ns
Data Setup Time tSU:DAT 100 ns
g;gi;?;ij\?:gSDA and SCL tR Measured from 0.3Vpp - 0.7VpD 20 + 0.1Cp 300 ns
Fall Time of SDA Transmitting tF Measured from 0.3Vpp - 0.7VpD 20 + 0.1Cp 300 ns
Setup Time for STOP Condition tsu:sTO 0.6 us
Capacitive Load for Each Bus Line Cs 400 pF
Pulse Width of Spike Suppressed tsp 50 ns

Note 1: All parameters are tested at Tp = +25°C. Specifications over temperature are guaranteed by design.
Note 2: Guaranteed by design.
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vs. TEMPERATURE

vs. TEMPERATURE

MAX6604

BRI TR
(Typical values are at Vcc = +3.3V, Ta = +25°C.)
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Write Word Format

S ADDRESS R/W ACK COMMAND ACK DATA ACK DATA ACK P
) . 8 bits 8 bits
7 bits 8 bits (MSB) (LSB)

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

Read Word Format

Command Byte: selects
to which register you are

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

S ADDRESS | R/W | ACK | COMMAND | ACK ) ADDRESS R ACK DATA ACK DATA NA P
’ ’ 8 bits 8 bits
7 bits 8 bits (MSB) (LSB)

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

Command Byte: selects
to which register you are
writing

R/W = Read/Write
Shaded = Slave transmission

S = Start condition
P = Stop condition

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

ACK = Acknowledge
NA = Not acknowledged

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

2. SMBus/PC il

s T4
i3 SMBus/I2C 5 £ 1] FH 8 o7ty 1k i (o) il B 1% Jks . I S
1B EE 001 LFIBE G Y A2, AL, AOHRACIRES, Hbdik
0 A3t OO0 IR A5 2 2 GND B Vee. =Mk A E
i A I A St i, VR — R AR Z 8T
EBALR/ W RS GHAE, BHRIEI RCRE R/ WAL B E
&, BEBRAEN AR/ WIK B S, frfFibis 2% %],

i E e RS
T 2 R 5 W 3L 8 3 2 /0 DA D 8 Y 1 33 B O I
BEXCHE , 15 BB 4 7E MAX6604 PN #F, AT iR Hy 201
BEEL.
B MALID 0011-A2-A1-AO T o] 35 FE 1% Bigs . 12C okl %
BRE A2, Al. AO)RIFE — &Lk b ZHE s g,
T 48 N AERE L, FE4 & BEHL 4R (it — > B b Hik
Tt
FHLE, MAX6604 fIfic & 27 77 4o & NBLE . 25
TREFFREEBEIRE, B8, AT A6
PR FE.

£ 1. MAX6604 {5 R 88 it

FUNCTION ADDRESS
Temperature | | o | 4 | 1 | A2 | A1 | A0 |RW
sensor

£2. MAX6604 51558

ADDRESS | chon: DESCRIPTION
00h 0017h Capability register
01h 0000h Configuration register
02h 0000h ﬁilsrrrz};ir;?erature upper-boundary
03h 0000h ﬁ:srg—gtzrg:erature lower-boundary
04h 0000h Critical-temperature trip register
05h 0000h Temperature register
06h 004Dh Manufacturer’s 1D register
07h 3E0Oh Device ID/revision register

08h-0Eh 0000h Vendor-defined registers (not used)
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EVENT# IN INTERRUPT 1 1
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L
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2= s
xR3. HREFESHIE)
Bit15 | Bit14 | Bit 13 | Bit12 | Bit 11 | Bit10 | Bit9 | Bit8 | Bit7 Bit6 | Bit5 | Bit4 | Bit3 Bit2 | Bit1 Bit 0
©
5 c| &8
— o o= = O =
) ) ) ) ) ) ) ) ) ) ) N 1%} @ g5 | EE
[T L [T [T LL [T L L [T L LL L L o [OX3) © ©
i o i i o i i s i s o« o o 5 28 | S8
[ [ ° T 5 o E
= &5
BIT DEFINITION (DESCRIPTIONS IN BOLD TYPE APPLY TO THE MAX6604)

Basic capability

0 1: Has alarm and critical trips capability
Accuracy

1 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
Wider range

2 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

Temperature resolution
00 =0.5°C LSB

4:3 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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F4 BEFERIE)

Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit 10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
(0]
@ 8 | o 8 = |3 3 % % 3
) > ) - ) 8 g =5| 25 = 38138 |ax>]| 3 g
@ o 2 x W = = = Q
E|E|E|E|E 2 185|238 5 |e8|e5]v5] & | &
= ke ggne; EL 8 G| @°| 8 & o
T 5 O < S > > £ = =
5 < w w &} |
BIT DEFINITION (DESCRIPTIONS IN BOLD TYPE ARE THE DEFAULT VALUES)
EVENT mode
0 0 = Comparator output mode (default)
1 = Interrupt mode
When either of the lock bits is set, this bit cannot be altered until unlocked.
EVENT polarity
1 0 = Active low (default)
1 = Active high
When either of the lock bits is set, this bit cannot be altered until unlocked.
Critical EVENT only
5 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.
EVENT output control
0 = EVENT output disabled (default) [Disabled means EVENT remains in an inactive voltage level]
3
1 = EVENT output enabled
When either of the lock bits is set, this bit cannot be altered until unlocked.
EVENT output status (read only)
0 = EVENT output condition is not being asserted by this device
4 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.
Clear EVENT (write only)
5 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.
Alarm window lock bit
0 = Alarm trips are not locked and can be altered (default)
6 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.
Critical trip lock bit
0 = Critical trip is not locked and can be altered (default)
7 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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R4 BEFERIE) (&)

Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit 11 | Bit 10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0} = - = >
e | 8 la |2 | 2123 |3 |28 | £ 3
3 E 55| 235 w So| 55| > e 2
> ) > > ) o c = > o3| o8|l o> 3 S
[ L [ [ L Q = 8 x 2 x w — B |~ | =¢ =
o o o o o 5 ¢ = 8 £ 8 5 = 5 = o T O E =
> :g = = = = o) i ] O O &4 L
T S @) « IS > > = = >
& < w w s ] w
BIT DEFINITION (DESCRIPTIONS IN BOLD TYPE ARE THE DEFAULT VALUES)
Shutdown mode
0 = Enable temperature monitoring (default)
8 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.
Hysteresis enable
00 = Disable hysteresis
10:9 | 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.
A, U0 HF A4 E R T 5 THOERE N RFFaE RERELREF 75 (5/5)
BF, & 0 BR A QL 2 A 56 1300 B oM 0 (L [HE4t = 02h, POR = 0000h]

SFTaiRTE OMRE TR . MHERERIK, SR
P AT e (55 T /N T O L T PR A A7 A (E 08 3°C
I3MIE L.

i _EFRAE ) Bt SON 29 4MY, 1 LSB = 0.25°C. it
I FE BB 27 A7 25 1 Y8 il -256.00°C £ +255.75°C, ik
Al R ALY B

THTE R OV R AEAE T EVENT S iy, A —BUE &
BEJE K N R AL i (B A B9 L. (e ] S A 4
T 11 HE A B B L

RS MERELRFFRIE)

Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
%] O
1% o ) & ) s
o o o % @ % & o é; %i %(\JJ %: e} 0 o o
oy - © «® - © o
@)
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FUNCTION BELOW ALARM WINDOW BIT ABOVE ALARM WINDOW BIT
Temperature slope Threshold temperature Temperature slope Threshold temperature
Sets Falling TL - Hyst Rising TH
Clears Rising TL Falling TH - Hyst
TH /
T - HYST
T
_i TL-HYST

BELOW WINDOW BIT ,7

ABOVE WINDOW BIT

4. it B R 1A

1 &im B T IR &7 7 s (1/5)
[H4k = 03h, POR = 0000h]

Wi 2 T PR E M B X 209 %M, 1 LSB = 0.25°C. %
1 FE R R 27 17 2 1078 B N -256.00°C £ +255.75°C, FT A #%
A SR B

*6. MEBE TREFRIE)

Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

Sign MSB
128°C
64°C
32°C
16°C
8°C
4°C
2°C
1°C
0.5°C

0.25°C
0
0
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BIT DEFINITION
Below alarm window
13 |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)
Above alarm window
14 | 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)
Above critical trip
15 | 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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