19-4385; Rev 0; 3/09

INAXIMN

2N A 27T —REMAIE, TA I NBEEY
BLOY—=PNOAFYF YT

=

BELYLM75IE. FIVY-2OYBTFIOT-T4 D
FIVAN—=5E TAOYIIHDEBREERETEESZE
WELTWET, 12CA 571 —2%RBLTHEI IS
LM75ICBE&E 170\, FEDRRTEEZHRARD
ZENTEZY, TOJSLHTERBEEI Y M
BxdE, AT RLAVDEREBREEI(OS)HER
T LET, OSHAE., AVNNL—F7E— &S
ZPAAE— RENND, 2DDE—RODWITNHTEIEL
F9, Po—LE VT FTDREE(Tos)E. ENUTT
T o= LFENEMILDEZIT) D ZBE(Thysn &
RZRAHEELF T, F/z. LM75DTosBS KU THysT
LR ERABMIELDTCHRAND I EEABETT,
LM75M7 R L ZIE3EDIHmF CERESND/=H. EE
DTINAREB—/\ZA L TEMESEDZENAEETT,
EERFIT /N —FE—RTHY. TT74IL bTTos
= +80C. Tyyst = +75CIZEWE T, 3.0V~5.5VD
BRBEEHE. NSHBEBRER. PLVICA 5T 1—
A Z=wADLMT751E. BOEBEREICEATOIHZLD
TI)r—3ICRETY,

PIVr—3>
H—TIL T RTF LT R—T AN

R

*
¢
L4

*
¢

SO (SOP)& KU PMAX® (uUSOP)/ Ny 4 —
2CNZ2AHTT—2R
BpAAEIFaAVNL—F/H—ERTY A
ELTEMETDIIILIEA—T 2 RLAL2DOSHEA
LOZAZVY)— RNV e

EEIFOTIAI MRETH—ERXF Y FELTOD
252 R70OVEEN T &E
EEERE : 3.0V~5.5V

NNEEEMEEIRER : 250pA (typ). 1TmA (max)
HEBEENERIMETD vy IO E—F  4pA
(typ)

BRASEIDLM75%BE—D/NZIZIEHmATEE

MAX7500. MAX6625. MAX6626. DS75LV.
HLUDS7505=2 S CHAEEER Y LRE Y
CEVERBIU/EFREEILOZAIHER

SLNT

Q2720232547 I5 L

S
:ileff%?x +Vs=3.0Vt0 55V
HERRE 5
1S BEUAT 1 2B o S p—
. P~ - BANDGAP 9-BIT DELTA- COMPARATOR W/ ﬂ{
uMAXIZMaxim Integrated Products, Inc. DEFEHIZETT, TENPERAIURE | SIGMAADG G HYSTERES'S
EyEEE TOS SET POINT )
REGISTER
TOP VIEW bt
SDA |I * E +Vs CO';FEIGGE?@;IGN D FfEOG‘:VSTTEEZ g Pom%ggm
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ABSOLUTE MAXIMUM RATINGS (Note 1)

FVS 10 GND o
OS, SDA, SCL to GND
All Other Pins to GND ..o
Input Current at Any Pin (Note 2)
Package Input Current (NOte 2).......cccoovviiiiiiiiiiiici
OS Output SINK CUIMENt ..o
Continuous Power Dissipation (Ta = +70°C) (Note 3)

Junction-to-Ambient Thermal Resistance (6a) (Note 3)
8-Pin UMAX (USOP) ...t 221°C/W
8-PiN SO (SOP)....iiiiiiiiiii e 170°C/W
ESD Protection
Human Body Model (Rp = 1.5kQ, Cs = 100pF)
AlTPINS 10 GND ..o +2kV
Operating Temperature Range ...-55°C to +125°C

8-Pin uMAX (uSOP) Junction Temperature ...........coocivviiiiiiii +150°C
(derate 4.5mW/°C above +70°C) ......cccceeviiiiiiiiiiinn 362mW Storage Temperature Range ..........c..ccccoevennn. -65°C to +150°C
8-Pin SO (SOP) (derate 5.9mW/°C above +70°C) ........ 471mW Lead Temperature (soldering, 10S) .......cccoovviviiiiiiiiiennnn. +300°C

Junction-to-Case Thermal Resistance (6yc) (Note 3)
8-Pin UMAX (USOP) ....oooiiiiiccee e 42°C/W
8-Pin SO (SOP).....oiiiiiiiiiiii e, 40°C/W

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical specifica-
tions do not apply when operating the device beyond its rated operating conditions.

Note 2: When the input voltage (V) at any pin exceeds the Absolute Maximum Ratings limits (V| < GND, V| > 6V or V| > +Vg), the
current at that pin should be limited to 5mA. The 20mA maximum package input current rating limits the number of pins that
can safely exceed the power supplies with an input current of 5mA to four.

Note 3: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a single-
layer board. For detailed information on package thermal considerations, refer to www.maxim-ic.com/thermal-tutorial.

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

(+Vs = +3.0V to +5.5V, unless otherwise noted. Temperature accuracy specifications apply for +Vs = 3.3V for versions with “-3” in
the suffix and for +Vs = 5V for versions with “-5” in the suffix. Ta = -55°C to +125°C, unless otherwise noted. Typical values are at
+Vs = +5V, Ta = +25°C.) (Notes 4, 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
o -25°C < Ta < +100°C 2.0 +2.0
Accuracy (Six-Sigma) °C
-55°C < Ta < +125°C -3.0 +3.0
. -25°C < Ta < +100°C -1.5 +1.5
Accuracy (Three-Sigma) (Note 6) °C
-55°C < Ta < +125°C -2.0 +2.0
Resolution 9 Bits
Temperature Conversion Time (Note 7) 100 300 ms
|2C inactive 0.25 0.5 mA
Quiescent Supply Current Shutdown mode, +Vg = 3V 4 A
Shutdown mode, +Vg = 5V 6 H
+Vs Supply Voltage Range 3.0 5.5 \
OS Output Saturation Voltage louT = 4.0mA (Note 8) 0.8 Vv
0S Delay (Note 9) 1 6 | Conver
sions
OS Output Fall Time toF CL = 400pF, lo = 3mA (Note 10) 250 ns
Tos Default Temperature (Note 11) 80 °C
THysT Default Temperature (Note 11) 75 °C

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(+Vs = +3.0V to +5.5V, unless otherwise noted. Temperature accuracy specifications apply for +Vs = 3.3V for versions with “-3” in
the suffix and for +Vs = 5V for versions with “-5” in the suffix. Ta = -55°C to +125°C, unless otherwise noted. Typical values are at
+Vs = +5V, Ta = +25°C.) (Notes 4, 5)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
LOGIC (SDA, SCL, A0, A1, A2)
) +Vg X +Vs +
Input High Voltage ViH 07 05 \
+Vg x
Input Low Voltage ViL -0.3 03 V
Input High Current lH VIN = 5V 0.005 1.0 HA
Input Low Current I VIN = 0V -1.0 -0.005 HA
Input Capacitance CIN All digital inputs 20 pF
Output High Current VoH = 5V 10 bA
Output Low Voltage loL = 3mA 0.4 V
12C-COMPATIBLE TIMING (Notes 12, 13)
(Clock) SCL Period tscL Bus timeout inactive 2.5 ys
Data In Setup Time to SCL High tsu:DAT | 10% of SDA to 10% of SCL 100 ns
Data Out Stable After SCL Low tHD:DAT | 10% of SCL to 10% of SDA 0 us
Start Condition Setup Time o o
(SDA Low to SCL Low) tsy:sTA | 90% of SCL to 90% of SDA 100 ns
STOP Condition Hold Time tHD:STO 100 ns
SDA Time Low for Reset of Serial
Interface triveouT | (Note 14) 75 325 ms

Note 4:  All parts operate properly over the 3V to 5.5V supply voltage range. The devices are tested and specified for rated
accuracy at their nominal supply voltage.

Note 5:  All parameters are measured at Ta = +25°C. Values over the temperature range are guaranteed by design.

Note 6:  There is no industry-wide standard for temperature accuracy specifications. Maxim'’s standard is six-sigma. The three-sigma
specification is included to allow easier comparison to products built by manufacturers who use different standards.

Note 7:  This specification indicates how often temperature data is updated. The devices can be read at any time without regard to
conversion state, while yielding the last conversion result.

Note 8: For best accuracy, minimize output loading. Higher sink currents can affect sensor accuracy due to internal heating.

Note 9: OS delay is user programmable up to 6 over-limit conversions before OS is set to minimize false tripping in noisy environ-
ments.

Note 10: Guaranteed by design.

Note 11: Default values set at power-up.

Note 12: All timing specifications are guaranteed by design.

Note 13: Unless otherwise noted, these specifications apply for +Vs = +5VDC for LM75BIM-5 and LM75BIMM-5 and +Vs =
+3.3VDC for LM75BIM-3 and LM75BIMM-3. C_ (load capacitance) on output lines = 80pF, unless otherwise specified.
The switching characteristics of the LM75 fully meet or exceed the published specifications of the 12C bus. These parame-
ters are the timing relationships between SCL and SDA signals related to the LM75. They are not 12C bus specifications.

Note 14: Holding the SDA line low for a time greater than tTiMEOUT causes the device to reset SDA to the IDLE state of the
serial bus communication (SDA set high).
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(Ta = +25°C, unless otherwise noted.)

QUIESCENT SUPPLY CURRENT
vs. TEMPERATURE

SHUTDOWN SUPPLY GURRENT
vs. TEMPERATURE

ACCURACY vs. TEMPERATURE

300 . 6 5 20 ; ; =
£ £ 4TYPICAL PARTS 2
= = =z 5 15 S
T =
= =
S 20 = Z +Vg =45V 10
o +Vg=+5V £y —~
o
§ / 8 /y g 05 E
S o - | / = | —
& g p— = S -
@ 260 — AN 2 | — Vs =+3V =] N (-
= | =43V z , 2 05
2 250 2
2 g 1.0
S 5 1
15
230 0 20
55 25 5 3% 65 9% 1% 55 25 5 3 65 95 125 55 25 5 3 65 9% 125

TEMPERATURE (°C)

TEMPERATURE (°C) TEMPERATURE (°C)

il ¥ 55 BF
5HF 2 tHaE
1 SDA ST TF=IANBHSA e =T RLA 2 SDAZTILT Y FRFUTEHE L TS0,
2 SCL YT AY TN A—TRLA 2, SCLETIVT Y THEAICERL T EE 0,
3 0S BEBEI Y Y N OUEA, =TV RLA Ve OSETILT Y THIAICERL TS0,
4 GND g5 R
5 AD g&iﬁ/ryﬁyz—za)?tl\* L2 AR, A2ZGNDE7=ld+VsIc i LT, FETBI2C/NRT RL 2%
BELTCLZE Y REHEDZZICLBWTLESWERISR),
6 A1 2RAA 2 HTT=2DT RLZAS, A1ZGNDE I +VsIH#EL T, FETBI2CNZAT RL 2%
BRELTLL 20, REROFZFICLABENWTLEESNEI18H),
- AO 2RRA VT TT—2DT KL 2NN, AOZCNDE I +VsIC L T, FEITBI2CNZAT RL 2%
BELTLES ) REFEOFFICLBNTLESIVERISR),
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F9. INSDRED—ERICDONTEHEDDE. RD
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e AVNL—FE—FR

« Tog =+80T

° THYST =+75TC

s OSIZ7o7+470—

« OV R/INA MRATE = 0x00

I2CHISNRAVHZTT—R

LM75%2Y 7 b DT 7hoR2E. BET—Y. 7o—LA
DALy 3L MME. BXOFEE Y hEgIL 7z, 158
DN MEDL X ZICRZF T, BEMNZICCIIG.
X TIA VI TI—AZEDT, BEF—5D
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F—HIDERXAZETNET, &FT/V1 XUFA0. AT,
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Tos ‘\/\
TEMPERATURE / \
\ \4

Thvst
0S OUTPUT —\—,—L
(COMPARATOR MODE)
0S SET ACTIVE LOW
0S OUTPUT * * {
(INTERRUPT MODE)
0S SET ACTIVE LOW READ READ READ
OPERATION  OPERATION OPERATION

X1. OSHADEELEDH

BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
1 0 0 1 A2 Al A0 RIW
R2. LORIDKEE
ADDRESS POR STATE . o READ/
REGISTER NAME (hex) (hex) POR STATE (binary) POR STATE (°C) WRITE
Temperature 00 000X 0000 0000 OXXX XXXX — Read only

Configuration 01 00 0000 0000 — R/W
THYST 02 4B0OX 0100 1011 OXXX XXXX 75 R/W
Tos 03 500X 0101 0000 OXXX XXXX 80 R/W
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ln ((
E SDA /r ) /)
d () \ tBUF
Tsu:om—»‘ - sUSTA >
> tHD:DAT
scL J
tHiGH
tHD:STA — .
- A A A
tR tr
START REPEATED START ACKNOWLEDGE STOP START
CONDITION CONDITION (A) CONDITION CONDITION
©) (SR) (P) )
PARAMETERS ARE MEASURED FROM 10% TO 90%.
R2. VU TIVINZDEA T
x3. mE. THysT. BIUVTosDELIXIDESE
UPPER BYTE LOWER BYTE
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Sign bit
1= Negative M§B 32°C | 16°C | 8°C 4°C 2°C 1°C LSP X X X X X X X
-, 64 C 0.5°C
0 = Positive
X =15
£4. REF— I OHDRER l
DIGITAL OUTPUT
TEMPERATURE (°C) 0111 110104 —
BINARY HEX L
+125 0111 1101 OXXX XXXX 7DOX R /'
+25 0001 1001 OXXX XXXX 190X ;% /’
+0.5 0000 0000 1XXX XXXX 008X B oot 10010 .
o //
0 0000 0000 OXXX XXXX 000X 5 !
0.5 1111 1111 TXXX XXXX FF8X g eoeemetT
E 0000 0000 0
-25 1110 0111 OXXX XXXX E70X ;;f 114 p
-55 1100 1001 OXXX XXXX C90X //
X = EE% 1110 0111 0 /—0—/
10010010 A2 S ST R — S — —
-55 -25 0.5 0 +0.5 +25 +125
LOCAL
TEMPERATURE (°C)
H3. BENST 1 25 IVBANDZERI
6 AXIMN
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BET—5DRER

BET—5I3. SBE. Tosi&ERA > MTos Set Point).

PEOTHysTERERA > M(ThysT Set Point) D& L2
FICEHNENT T, BET—FYOERIFOEY b 20
M THhHY . LRI EM/NA METAR/NA D2/
1 N TEHAHINET, £V NDI15~D7ITBET—F 1
=, LSBIFO.5CICHEL. MSBIIFSE Y h%&
RKLUFT(XR3IZSR), MSBARWIZERESNE T, I
N1 FDREDOTEY MEY ~DE~DO)IFEETT,

vy IO

£%E (Configuration) L X ZMEY kDOIC1EtE Y ~
ITBDZEICELDT. LM77y D E— RICHELT
L. BRERNMAUAISHDILE T, EBIAAE— FDIBA.
vy NIRRT T DE0SHAN Y T,
Ty MO UHREICCISEIERREEDFZ FTHY. 3IEH
EVAINDSTosETHysTDE) 2 LD RIBLT
BELDRAZICTOEBRATDIENTEZT,

EE+1—

BEFX1—IC&DT. /A XDZNRETOSHEDT
N TST2OERIELEY, F1—IZESNBEED
MERO)NELETDFET. OSEAIET MY TLFEE A

AVNL—F/BAZFE— K
OSOBHERDANY MI, TVNL—FE—FE
gAHE— RCE—TY, A/ \L—FE— RDFEH.
BENTosDEZ EBD/EE0SH T —hENET,
BENTHysTDBE TR/ &EE0SDHT7H — MAVEERR
INFET, EAAE—RDIBEE. BEMNTosDESE
EE S EEFIETysTDEZ FTEID/EE0SH
PH—hEnFE T, FEJBREZRITLIZHEIZDA.
OSO7H— hh'EiRENE 9,

OoSHi7a

OSEAlE. WEBTILT Y TDIEWA—T RL A HA
TY, OSE+VsDBIZTILT Y T AEEHR L T
T\ KERIEIEZFERAIT DITE. OSITRIVATLER
ICEBECEANBEROBESENRID LT,

oS fatk

OSOmMIS, 7oT 4 TOA—FIT7 0T 4 T/INA 8k
ICTOJ S LEEETYT, P7OT4 J7O—EDIBE.
BEANRY MNAERZ#ELTOSHO—ICBBLET,

-

LM75MRA >4 (Pointer) LR 5T, MEADT—5 L2
AIND1DZEIRL F 9 (M6ZSR), EFBFFICIT. 77
RLZOXO0MDREL DR 5 ZHAMDELDIINRA 25
NEBESNTNE T, RAVILIRFIE BEICEHTE
SNIUEZDYTFLET, SWUERDEEL XY
ZRNT, INTDOL ORI D RAEEATHETT

SMBusldIntel Corp.DBEIE T,
M AXI/M

EREL DRAINDELAHII. MEDT7 RLZ/NA ~ 18
DTF—=FRAEZINA b BELOCTEDOTF—5/N1 ~%&
ETACEICEO2TITNWE T, 2OT—5/N1 &
EZIRAREEBEIII. FB2OTF—IN\A MIED>TERID
EDOHEEETEINET, Tosl P 2Y EThysTL P 2513
TMEDT7 RLZ/INA ~. HEDKRA ZINA h LD
2EDT—5/N1 hNERBELZFZT, 1EDOT—5/3 ~
LOEERZHENDEEBEIF. ENZENDOLIIAID
v hD15~DBICREESNZ T, 3EULEDT—%
INA NEZZRAALIBEIE. BOD2/N1 NMEITHERH
. RUDNA MMIEREINZE T,
LM75h 5 MERE W IE. 2 DD EDINT A TITILNET,
RA VG LIORZICT Y FENDMABENRIEIDRE )
ICEDTHRESNTUDIEEIE. 7 RLANA DB EIC
ZETDHOT—INA MERJETZEICELDT,
FLWSERUETWE T, RAVYLIIZICFLL
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IRAZINA b #BERLZY— M BXUBIDT7 RLX
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8E Y NEaGZAMDOIZIBE. SDAS A A O—ILRF
SNFERETT/NA NI DMLY FT,
BEIICNICLDT, YRIMSSIIOBEO O Y
YA DI ERIETDH. FIISDANNAICKEDET.
FNLAEDNZBENTELRLSBYEY, ZORFSRT.
2NV TERHICEDTTFNNA 2D Y hENFET, Fh
UEVYZ&ZICE>ToOv oA oI EmEniEh o
BAIE. NZADZA LT SNFEARBLIzHE. LMT75
DINZD )y hEhTO Y oL EBREINET,

+Vs
g
L
A0
Al
oS mamam
|
DA
< S > SMBus™
SCL INTERFACE 01 o
> BLOCK
R ADDRESS
M ]
POINTER REGISTER
(SELECTS REGISTER
FOR COMMUNICATION)
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