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ABSOLUTE MAXIMUM RATINGS
Vce, SMBCLK, SMBDATA, ALERT, OVERT,

STBY t0 GND ..ot -0.3V to +6V
DXP_to GND -0.3Vto (Vce + 0.3V)
DXN_1t0 GND ..ot -0.3V to +0.8V
SMBDATA, ALERT, OVERT Current... ~1TmA to +50mA
DXN CUITENT ..o +1mA
Continuous Power Dissipation (Ta = +70°C)

16-Pin TSSOP

(derate 11.1mW/°C above +70°C)......c.ccccevvvviriiinnn. 888.9mW

ESD Protection (all pins, Human Body Model)................ +2000V
Operating Temperature Range ......................... -40°C to +125°C
Junction Temperature ..o +150°C
Storage Temperature Range .............coccoeeeenn. -60°C to +150°C
Lead Temperature (soldering, 10S) .....cc.coceevieriiirannnnne. +300°C

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

(Vce = +3.0V to +5.5V, VSTBY = Vce, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vocc = +3.3V and Ta =

+25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.0 55 \
Software Standby Supply Current Iss SMBus static 30 PA
Operating Current Icc During conversion 500 1000 uA
) Channel 1 only 11 )
Temperature Resolution - Bits
Other diode channels 8
Ta = TRy = +60°C to +100°C -1.0 +1.0
Ta=TrJ=0°Cto +125°C -3.0 +3.0
Remote Temperature Accuracy Vce = 3.3V °C
DXN_ grounded, w05
TrJ=Ta =0°Cto +85°C o
Ta = +60°C to +100°C -3.3 +0.7
Local Temperature Accuracy Vee = 3.3V °C
Ta=0°C to +125°C -5.0 +1.0
Supply Sensitivity of Temperature +0.2 CN
Accuracy
Remote Channel 1 Conversion Resistance cancellation off 95 125 156
: tCONV1 - , ms
Time Resistance cancellation on 190 250 312
Remote Qhaqnels 2 Through 4 — 95 195 156 ms
Conversion Time -
) High level 80 100 120
Remote-Diode Source Current IRJ pA
Low level 8 10 12
Undervoltage-Lockout Threshold UVLO Falling edge of V¢ disables ADC 2.30 2.80 2.95 \
Undervoltage-Lockout Hysteresis 90 mV
Power-On Reset (POR) Threshold Vcc falling edge 1.2 2.0 2.5 \
POR Threshold Hysteresis 90 mV
ALERT, OVERT
| =1mA 0.3
Output Low Voltage VoL SINK V
ISINK = BmMA 0.5
Output Leakage Current 1 pA
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +5.5V, VSTBY = Vce, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vocc = +3.3V and Ta =

+25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
SMBus INTERFACE (SCL, SDA), STBY
Logic Input Low Voltage ViL 0.8 \
. ) Vce = 3.0V 2.2
Logic Input High Voltage VIH Vv
Vce = 5.0V 2.4
Input Leakage Current -1 +1 pA
Output Low Voltage VoL ISINK = 6mA 0.3 Vv
Input Capacitance CIN 5 pF
SMBus-COMPATIBLE TIMING (Figures 3 and 4) (Note 2)
Serial-Clock Frequency fscL (Note 3) 400 kHz
Bus Free Time Between STOP ; fscL = 100kHz 4.7 s
and START Condition BUF [fsoL = 400kHz 16 "
- . fscL = 100kHz 4.7
START Condition Setup Time us
fscL = 400kHz 0.6
90% of SCL to 90% of SDA,
0.6
Repeat START Condition Setup tSUSTA fscL = 100kHz s
Time ' 90% of SCL to 90% of SDA, 06
fscL = 400kHz '
START Condition Hold Time tHD:STA 10% of SDA to 90% of SCL 0.6 us
90% of SCL to 90% of SDA, 4
fscL = 100kHz
STOP Condition Setup Time tSU:STO us
90% of SCL to 90% of SDA, 06
fscL = 400kHz '
i 10% to 10%, fscL = 100kHz 1.3
Clock Low Period tLow ys
10% to 10%, fscL = 400kHz 1.3
Clock High Period tHIGH 90% to 90% 0.6 us
) fscL = 100kHz 300
Data Hold Time tHD:DAT ns
fscL = 400kHz (Note 4) 900
Data Setup Ti ; fscL = 100kHz 250
ata Setup Time : ns
P SUDAT T4eCL = 400KkHz 100
) . ) fscL = 100kHz 1
Receive SCL/SDA Rise Time tR us
fscL = 400kHz 0.3
Receive SCL/SDA Fall Time tF 300 ns
Pulse Width of Spike Suppressed tsp 0 50 ns
SMBus Timeout tTiMEOUT | SDA low period for interface reset 25 37 45 ms

Note 1: All parameters are tested at Ta = +85°C. Specifications over temperature are guaranteed by design.
Note 2: Timing specifications are 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.

MAXIMV
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STANDBY SUPPLY CURRENT (uA)
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SFrANESREEET=Y

REEERE

(Vce = 3.3V, VsTBY = Vee, Ta = +25°C, unless otherwise noted.)

SOFTWARE STANDBY SUPPLY GURRENT
vs. SUPPLY VOLTAGE

pd : _
<<
=
=
&
(o=
i &
// >
/ &
3
33 38 43 48 53
SUPPLY VOLTAGE (V)

TEMPERATURE ERROR (°C)

TEMPERATURE ERROR (°C)

5
4
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2
1
0

.
-2
-3
-4
5

360
355
350
345
340
335
330
325
320

SUPPLY CURRENT REMOTE TEMPERATURE ERROR
vs. SUPPLY VOLTAGE vs. REMOTE-DIODE TEMPERATURE
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LOCAL TEMPERATURE ERROR
vs. DIE TEMPERATURE

MAX6602 toc04

25

LOCAL TEMPERATURE ERROR

50 75
DIE TEMPERATURE (°C)

100

125

vs. POWER-SUPPLY NOISE FREQUENCY

100mVp-p

MAX6602 toc06

0.001

0.01 0.1
FREQUENCY (MHz)

SUPPLY VOLTAGE (V)

TEMPERATURE ERROR (°C)

TEMPERATURE ERROR (°C)

REMOTE-DIODE TEMPERATURE (°C)

REMOTE-DIODE TEMPERATURE ERROR
vs. POWER-SUPPLY NOISE FREQUENCY
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1AX6602 toc05
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REMOTE TEMPERATURE ERROR
vs. COMMON-MODE NOISE FREQUENCY
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FEEEREESE)
(Vce = 8.3V, VSTBY = Ve, Ta = +25°C, unless otherwise noted.)
REMOTE TEMPERATURE ERROR TEMPERATURE ERROR
vs. COMMON-MODE NOISE FREQUENCY vs. DXP-DXN CAPACITANCE
5 = 2
. 100mVp-p é _0.2 §
53 = 5 10 :
= 2 <5 AN
E 1 % 20 \
§ O =] &£ 25
g1 A £ 30
=2 S 35 \
3 " 40
4 45
5 -5.0
0.001 0.01 0.1 1 10 1 10 100
FREQUENCY (MHz) DXP-DXN CAPACITANCE (nF)
i % £ AR
U £ v HRE
TN E—NIAF— ROER/ —REEDA/DANDERIRF. JE— T A 74— &R
1 DXP1 SNIDREBH NSV ORYDT /) — RICEHRLET, JE— YA A — FaERLEMESEIE.
REFFDFHICLTHLA, DNTIZHEHEL TS, DXPTEDXNTDEIC/ A X7 ALY D
2200pFDO T ZREL TS,
5 DXN1 Fr 2RIV E—NIAF— DAY —RAN, JE—bIAA—RERENLFrRILIDRS Y
DAIDHV—REDXNNIEHR L TS0
Fr 20D E— A F— RDERY —XEEDA/DAADERRF. JE— T A F— REH
3 DXP2 SNECRERE NS ORYDT /) — RICERLE T, VE— NI A—FEFERLENMESE.
FEFFEOZHICLTHLA, DXN2IZIEH L T ZE 1\, DXP2EDXN2DEIZ/ A X7 A LY D
2200pFD O T U HZEEREL T LS,
4 DXN2 FrRIN2VE—NIAF— DI/ — AN, JE—bIAF—RERENLF Y RIL2D NSV
DREZDI — RZEDXN2IZHEHR L T ZE 0,
FrRINIVE—NTAA— ROERY —XEIEDA/DANDHRGR T, ') E— hFA7H— KR
5 DXP3 SNIDREBREH NSV ORSDT /) — RICERLET, JE— YA F— FEERLGMESIE.
REFFEDOZHICLTHLA, DXN3IZHEHEL T</2E 1\ DXP3EDXNIDEIZ/ A X7 A LY FED
2200pFD O T ZEREL TS,
6 DXN3 FrRIBVE—NIAF— DAY — AN, JE—MIAFA—REREINLFrRILID RS>
DRIMDH — REDXNIICEHRL TS0,
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16 GND g5 R

=3 BEICEDTLWETd, COE—REEILOIYDEY M
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IH5—EDNE8EY L IRHICERZE T, FHESMBus
B2 7INA 5T 1 -2 EALT. BE
T—YDFHW) BIUOHEHEY bETS—LRL Yy 3
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Write Byte Format

S ADDRESS WR ACK COMMAND ACK DATA ACK P
7 bits 8 bits 8 bits 1
Slave Address: equiva- Command Byte: selects to  Data Byte: data goes into the register
lent to chip-select line of which register you are writing set by the command byte (to set
a 3-wire interface thresholds, configuration masks, and
sampling rate)
Read Byte Format
S ADDRESS | WR ACK | COMMAND | ACK S ADDRESS RD ACK DATA mn P
7 bits 8 bits 7 bits 8 bits

lent to chip-select line

Slave Address: equiva-

Command Byte: selects
from which register you

Slave Address: repeated
due to change in data-

Data Byte: reads from
the register set by the

are reading flow direction command byte
Send Byte Format Receive Byte Format
S | ADDRESS | WR | ACK | COMMAND | ACK | P S ADDRESS | RD | ACK | DATA /i P
7 bits 8 bits 7 bits 8 bits

S = Start condition
P = Stop condition

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

Shaded = Slave transmission
/// = Not acknowledged

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

2. SMBusZ'0 k3L

K1 AL VBEL IR S (LH/NA B)D

TF=HIT7F—=3Y b

K2, ESBREBREL X5 (TH/N b)D

T=57#—3I vk

WENHIE T, ENICELDT,

TN DD ET

TEMP (°C) DIGITAL OUTPUT TEMP (°C) DIGITAL OUTPUT
> +127 0111 1111 0 000X XXXX
+127 0111 1111 +0.125 001X XXXX
+126 0111 1110 +0.250 010X XXXX
+25 0001 1001 +0.375 011X XXXX
0 0000 0000 +0.500 100X XXXX
<0 0000 0000 +0.625 101X XXXX
Diode fault (short or open) 1111 1111 +0.725 110X XXXX
+0.875 111X XXXX

F14F— FIEEDREH

FLWEBERTEME Y M EESEINZDEELS
ZENTEEZT, SMBusDY 1 L7 MNEBRBOES I
37Tms)RICEAE Y FDFREW AMTThnEh deEE.
BEOEMAFTINET, RIICAAVBEL RS
(ESINNA NDTF—=5 74—y b, R2ITIBRDERAE
LOZZ(MINA NDT—5 74—V hERLET,

Fr2ILDASITHDDXP_EDXN_AFRFBIHRDFE FH .
FRIFENIERZINDE. MAXGB02IE5 1 A4 —R
BEABHLET, @R THODTEHERTHDODTH.
YA+ — REEIZL D TALERTWOVERTA 7 — &
haZ&ldbFzFtthe ZOF v RIVICHEETDZIT—
ZALTDZIRDIDOEY MI1AEY hEh, FD
FrRIDBET—FIIEEY MELTERRSNE T,
MAXB602H' 5 1 7#F— REEEZZRH T 2DICIE. #4ms
MO EY, 17— REEHREINDE. MAX6602
SBIRS—4 2 ZBDRDF v RN o TLET,
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B C D
fLow  tHIGH , ,
1 1
1 1

S I

————b--=

e
SMBCLK _/—\_/_\_
I I
I
tsu:sTA - tHD:STA tsu:DAT

1
1 1 1 1
1 1 1 1
1
! 1 1
1 1 1
1 1 1
1 \ 1 1
SMBDATA | / |
1 1
1 1 1
e———sle———l 1

A=START CONDITION

B = MSB OF ADDRESS CLOCKED INTO SLAVE
C =LSB OF ADDRESS CLOCKED INTO SLAVE
D =R/WBIT CLOCKED INTO SLAVE

E = SLAVE PULLS SMBDATA LINE LOW

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G =MSB OF DATA CLOCKED INTO SLAVE

H =SB OF DATA CLOCKED INTO SLAVE

tsu:sT0 tBUF

|'= MASTER PULLS DATA LINE LOW

J = ACKNOWLEDGE CLOCKED INTO SLAVE
K = ACKNOWLEDGE CLOCK PULSE

L =STOP CONDITION

M =NEW START CONDITION

M3. SMBusO&ErAHS 1 2 VI

tLow | tHiGH

1

I I

I I 1

SMBDATA | \ : / :
I I

tsu:sTA  tHD:STA tsu:DAT

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

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G =MSB OF DATA CLOCKED INTO MASTER

H = LSB OF DATA CLOCKED INTO MASTER

| = MASTER PULLS DATA LINE LOW

tsu:sTo tBUF

J = ACKNOWLEDGE CLOCKED INTO SLAVE
K = ACKNOWLEDGE CLOCK PULSE

L = STOP CONDITION

M = NEW START CONDITION

X4, SMBusD&FHE &1 2 T

PS5—LALY2a)RLIRS
SBEBEDALERTEOVERTOR X LW 3l RMEZEIS
MIBDT7o—LAL YRR IIIEETTE
HFET, ENoOLOXYDOALEIE. O—AILD
7o—NEBEIL Y I RERBIDEUE—-MD
T7o—RNBEIL Y IV R EREADDEMAICED
TWFEI(TALERTEIAAE— RIDIESR), %5220
L2513 BEBREIL Y 3L REREDOEMNE
ELTUE= M FPRIVIBIV4IZE) HTHNTH
F9([OVERT.REBE 72— LIDIESR), 2hod
LIOZZIC8d 27012213 SMBus{ 5% 71— %
BLTREENET,

MAXIMV

ALERTZAZE—F

ALERTEAAIS. NBRX 7z IINBRDEEDREBH SR
ERBE(A-—TOISVTINEBADERELET,
BEMNSREEREZIL Y IILEMTICTAD L,

ALERTHAIEZ ) 7En&E 9, ALERTERAALNDESIS.

BEE)ICHIETDRT—Y AL U RY (B) & HHE
Bh. FRIEVRIICEBDT7S— MOET7 KL EE
ICELLKISETDZETHEIUTIBDIENTEET,
EELDIBELE. Po—MNIoUT7ENFETH. BE
REDNFEHRONTONISRDERDERTRICEOD T
H—hEhZFET, BAACELODTEANZBEAELETD
ZEEHUFETA, ALERTREADEA—T O RL AT
HD=D. EBEOTNA D EBDEAAS A aHB
TBHZENTEFT, IRNTOALERTEPAHAIT. BBE3
LIORGEFEODTVRITDIENTEZT, IS
DL TAYDPORKEEZRTICRLE T,
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R3. AV NA L ORIDEY FEIST

ADDRESS | POR STATE | READ/
REGISTER (hex) (hex) 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 00 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 RIW Read/wrlte.channgl 1 remote-diode alert high-temperature
threshold limit register

Remote 2 ALERT High Limit 12 7F RIW Read/wnte. channgl 2 remote-diode alert high-temperature
threshold limit register

Remote 3 ALERT High Limit 13 64 RIW Read/wrlte. channgl 3 remote-diode alert high-temperature
threshold limit register

Remote 4 ALERT High Limit 14 64 RIW Read/wrlte. channgl 4 remote-diode alert high-temperature
threshold limit register

Remote 1 OVERT High Limit o1 6F RIW Be.ad/wrllte channel 1 remote-diode overtemperature threshold
limit register

Remote 4 OVERT High Limit o4 7F RIW Begd/wrllte channel 4 remote-diode overtemperature threshold
limit register

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

Temperature

Manufacturer ID 0A 4D R Read manufacturer ID

ALERTEIAAZHAIE. AT =R T7ZTEY MIHREL
9, PH— MESNEALERTEAIE. RT—% 2L
ZZ1OFR ETOH0. FHEFT7S—MEET7RLX
ICELKISETDZEICEDTTF 7Y —hanzEd,
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SEBEBEATRIEY MI. HEABERENFAEEL
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EAAENTT )T ENIBA. BEREZRET D
(IZld. HEREAREZIL v 3L R ERTDR
BAC)ZRUSREMTICETS 20\ &ldh) vy
mEZREDEREL VDL LELACTSERET DWBE
ndEd,
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R4 BEILIORSY

POR
BIT NAME STATE FUNCTION
7 (MSB) STOP 0 Standby Mode Control Bit. If STOP is set to logic 1, the MAX6602 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.
Channel 1 Fast Conversion Bit. Set to logic 1 to enable fast conversion of
4 Fast remote 1 0
channel 1.
3 Resistance 0 Resistance Cancellation Bit. When set to logic 1, the MAX6602 cancels series
cancellation resistance in the channel 1 thermal diode.
2 Reserved 0 —
1 Reserved 0 —
0 Reserved 0 —
x®5. WE2LORY
POR
BIT NAME 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 Interrupt 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.
x6. ME3IL IR
POR
BIT NAME 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.

12

MAXIWN




SFrANESREEET=Y

R7T. A7—FR1LIRY

POR
BIT NAME STATE FUNCTION
7 (MSB) Reserved 0 —
Local Channel High-Alert Bit. This bit is set to logic 1 when the local
6 Local ALERT 0 temperature exceeds the temperature threshold limit in the local ALERT high-
limit register.
5 Reserved 0 —
4 Reserved 0 —
Channel 4 Remote-Diode High-Alert Bit. This bit is set to logic 1 when the
3 Remote 4 ALERT 0 channel 4 remote-diode temperature exceeds the temperature threshold limit
in the remote 4 ALERT high-limit register.
Channel 3 Remote-Diode High-Alert Bit. This bit is set to logic 1 when the
2 Remote 3 ALERT 0 channel 3 remote-diode temperature exceeds the programmed temperature
threshold limit in the remote 3 ALERT high-limit register.
Channel 2 Remote-Diode High-Alert Bit. This bit is set to logic 1 when the
1 Remote 2 ALERT 0 channel 2 remote-diode temperature exceeds the temperature threshold limit
in the remote 2 ALERT high-limit register.
Channel 1 Remote-Diode High-Alert Bit. This bit is set to logic 1 when the
0 Remote 1 ALERT 0 channel 1 remote-diode temperature exceeds the temperature threshold limit
in the remote 1 ALERT high-limit register.
R8. AF—5R2L IR
POR
BIT NAME STATE FUNCTION
7 (MSB) Reserved 0 —
6 Reserved 0 —
5 Reserved 0 —
4 Reserved 0 —
Channel 4 Remote-Diode Overtemperature Status Bit. This bit is set to logic 1
3 Remote 4 OVERT 0 when the channel 4 remote-diode temperature exceeds the temperature
threshold limit in the remote 4 OVERT high-limit register.
2 Reserved —
Reserved —
Channel 1 Remote-Diode Overtemperature Status Bit. This bit is set to logic 1
0 Remote 1 OVERT 0 when the channel 1 remote-diode temperature exceeds the temperature

threshold limit in the remote 1 OVERT high-limit register.

MAXIMV
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RI. RT7—FR3LIRH

POR
BIT NAME 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.
. Channel 4 Remote-Diode Fault Bit. This bit is set to 1 when DXP4 and DXN4
4 Diode fault 4 0 . -
are either shorted or open circuit.
) Channel 3 Remote-Diode Fault Bit. This bit is set to 1 when DXP3 and DXN3
3 Diode fault 3 0 ) o
are either shorted or open circuit.
. Channel 2 Remote-Diode Fault Bit. This bit is set to 1 when DXP2 and DXN2
2 Diode fault 2 0 . o
are either shorted or open circuit.
. Channel 1 Remote-Diode Fault Bit. This bit is set to 1 when DXP1 and DXN1
1 Diode fault 1 0 ) .
are either shorted or open circuit.
0 Reserved 0 —
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TOP VIEW
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025 l— —‘lI ol AB1_ |14 D | 490 | 510 | 193 | .20
: PARTING AB 16[ D] 4% | o0 | 193 | 2ot
BSC .
1 LINE WITH P'—"‘HNC‘\ AC 20| D | 640 | 660 | .252 | .260
‘‘‘‘ 1 1 | AD 24| D | 770 | 790 | 303 | 301
a ¢ AE 28] D | 960 | 980 | 378 | .386
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NOTES!
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