NCT75

Industry Standard Digital
Temperature Sensor with
2-wire Interface

The NCT75 is a two-wire serially programmable temperature
sensor with an over-temperature/interrupt output pin to signal out of
limit conditions. This is an open-drain pin and can operate in either
comparator or interrupt mode. Temperature measurements are
converted into digital form using a high resolution (12 bit),
sigma-delta, analog-to-digital converter (ADC). The device operates
over the —40°C to +125°C temperature range.

Communication with the NCT75 is accomplished via the
SMBus/I2C interface.. Through thisinterface the NCT75s internal

registers may be accessed. Theseregisters allow the user to read
the current temperature, change the configuration settings and adjus
t the temperature limits.
The NCT75 has a wide supply voltage range of 3.0 Vto 5.5 V.

The NCTY75 is available in three, space saving packages — 8-lead
DFN, 8-lead Micro8™ and 8-lead SOIC and is also fully pin and

register compatible with the NCT75 and TCN75.

Features

® 12-bit Temperature-to-Digital Converter

¢ Input Voltage Range from 3.0 Vto 5.5V

¢ Temperature Range from —-40°C to +125°C

* SMBus/I2C Interface

® Overtemperature Indicator

® Support for SMBus/ALERT

® Shutdown Mode for Low Power Consumption

® One-shot Mode

® Available in 8-pin DFN, 8-pin Micro8 ™ and SOIC Packages
® These Devices are Pb-Free, Halogen Free/BFR Free and are RoHS
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Micro8™

DFN8
CASE 506AA CASE 751 CASE 846A
PIN ASSIGNMENT
MSOP & SOIC Package

8-Pin Top View

SDA [1]|® 8] v+
SCL [2] 7] A0
ALERT/3 | 6] A1
GND |4 5] A2

Computer Thermal Monitoring ® Thermal Protection

Isolated Sensors
Battery Management
Office Electronics

Compliant Electronic Test Equipment
Thermostat Controls
System Thermal Management
Examples
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5.3 B{FEREE
5.4 HEF4F

B x
1 6 VFEHUERR.......ocoen
1 6.1IRBEHE ...
1 6.2 REFTNBE. ...
2 6.3 BRITIEO ...
3 6.4 TR ...
3 6.5 FHFRRIRES ...
3 7 REEM...o
3 8 HEER .
49

1 NCT75S & HER =R

MSOP & SOIC PaCkage Temperature —> -
8-Pin Top View SDA O | mase Contro | 8 o v+
Sensor ogic
o
SDA [1 8| v+ st o2d 1 L 170 a0
AY .
SCL |2 7 | AO AID > nierface
3 Converter 6 AL
ALERT/ 3 6| AL ALERT O | | ©
Config.
GND 4 5 A2 GND O 4 osc ﬁe'l’;]eizgsr. 5 O A2
S| B Ih s NCT75
PIN
DESCRIPTION
NO. NAME
1 SDA BITHIESIH. R, SELh#BME.
2 SCL BITRIEPSIH. FFmad, FELhi#ME.
3 ALERT TRIRES|IM. Fieiad, SELRBEME.
4 GND Ho S| B
5 A2 HohbRIES | M. ATIEIREREZEV+EGNDS| B,
6 Al HhbEIRS | M. ATEIREIEEV+E{GNDS R,
7 A0 HUEEIZES |, AEEFEEZEV+IGNDS .
8 V+ R ESIH. BETEEANL4V-5.5V,
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51 IR T EHR K
MIN MAX UNIT
HiFHEE V+ 6 Y
SCL. SDA. A2, A1FIAOS|BEE -0.5 6 Y
((V+)+0.3)
ALERTS|BEE -0.5 Y
and <55
TAESEHE -55 150 °C
“#in 150 °C
ERUBE -60 150 °C

FRIEFARE, ERRKPEEEASBRESTCEANER. BH ERARBAGTEETRESSES R KABR.

5.2 & B (% 1P
Value UNIT
Human Body Mode (HBM), per ANSI/ESDA/JEDEC JS-001 +5000 \Y,
FRE S E Vesp - —
Machine Mode (MM), per JEDEC-STD Classification 300 \Y,
53 Z & Ak H
MIN NOM MAX UNIT
HiEHE V+ 1.4 1.8 55 \%
TEREEE Ta -40 125 °C

FRIESHBULR, LRFEPEIEEXSEESCEANRIIERR.
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5.4 B % £ M4
EAEHERRIREE, U TR ATAE+25C. BIREELT 1.4V~5.5V XEARHE. (8B TIELMHR+25CH 1.8V)
e o % 5 MIN TYP MAX | UNIT
nE R -40 125 °C
+25°C, V+=1.8V +0.1 +0.5 °C
BE (EERZE) 0°C to +70°C, V+ = 1.8V +0.25 #0.5 °C
-40°C to +125°C +0.5 +1 °C
BMEHBEEHKE -40°C to +125°C 0.0625  #0.25 | °CINV
R 0.0625 °C
12 Bits
¥% % B One-Shott&zt 26 35 ms
FEEBREE 12 Conv/s
B & 8 B B 8 (Timeout) 22 40 ms
[T PRIRRR 0.001 0.4 s
SRR 0.001 2.75
BEILMERE 1.4 1.8 5.5 \Y
REETIR 15 37
THESHER B4 5HF, SCL frequency=400 kHz 25 WA
24 5M, SCL frequency=2.75 MHz 95
BTN 0.5 1
x Wi B R =% H, SCL frequency=400 kHz 10 HA
B4 KM, SCL frequency=2.75 MHz 80
NCT75 WWW.SZTDBDT.COM
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FREENEN 12 NHFRLREFELSNREEESES. REZNEEZIREHENFTT, Wk5 iR, &P
FH1AEEHFT (MSB), EMEBMFT 2 HREHFET (LSB), AXMFHE 12 UATHETEE. WREE
INF ICHERE SRR, APATLUEETERFET 2.

NCT75NB4E RAVEIBERATESR 1 FhFIHE, Hep 1LSB =0.0625°C, Hagid=#HEI*MIBFER TR,

Y FERRENE, NCT75HIRE S HERIEWEN 0000h, BRI T—EEERTR. BESERPARFERN
IBRARIEA 0 (FRPEREH),

NCT75
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® 1. mEBEEN

BE (°C) Hrimt (D EWAY:iL
128 0111 1111 1111 7FF
127.9375 0111 1111 1111 7FF
100 0110 0100 0000 640
80 0101 0000 0000 500
75 0100 1011 0000 4B0
50 0011 0010 0000 320
25 0001 1001 0000 190
0.25 0000 0000 0100 004
0 0000 0000 0000 000
-0.25 1111 1111 1100 FFC
-25 1110 0111 0000 E70
-55 1100 1001 0000 Co0

d: T ARRERIBRENBERR.
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6.2 iR & Ih #& (ALERT)

NCT75EH/REREGE, FRFREEFTHFRTH TMAEAR 08 1, AMIE NCT75E & HELER
#R, (Comparator Mode) ;L FEET (Interrupt Mode), PASLIIAEIRIIREThAE

f \Vj T ThicH
| | |
NERE | | [
N [ A [
| |
| |
| |

TLOW

NCT75ALERT PIN
(Comparator Mode )
POL=0

NCT75ALERT PIN
(Interrupt Mode )
POL=0

NCT75ALERT PIN
(Comparator Mode )
POL=1 —_—

B

_I___TJ_ ‘

NCT75ALERT PIN
(Interrupt Mode )
POL=1

I
+ »Time

— | —

Read Read Read

2 ALERT 3|BEAREN TR

.

FELBAER (TM=0) &, HNBERZFEFTRRLRE LREFFHRME Thon FORE, XBIBEEHFHESRF FQ
fLEXBMERT (403 10 Fiic), ALERT SIBMS#UEUE. ALERT SIBNEMRARFEGERT, ERMEBLERESERT
mE T IREFSRE Tiow FURBUIAZIH FQ EXHIE.

HEHERN (TM=1) f, HMRERELEFTHET Tron FXBULEIH FQ EXHIER (30% 10 k),
ALERT 5|BIS#H5E. ALERT SIBNSIRARIFRGERS. BERIRE NCT75MEMEHF88, ALERT S5IBRSA S#
B & ALERT 3|BMASHIERG, NHMBRERESRT Tow FIRBUAZIH FQ EXMER, Z5IBAF<BR
WHUEFRTF, IS ALERT SIBMATSE R BBMRMEHRE L.

NCT75N KRN EIH <8RR ALERT 5IBMRES. 1Za{ERIR B SRR B0 R

EEFFERPHRMEAM (POL) RiFHAFIEZE ALERT 5|91t . RS POLAIE R 0 (BUAE),
ALERT 5| BCERT AR F. &% POL LEE X 1, ALERT 3B ASHEF. EREIERMNE 2 FFx.
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6.3 B ITHEO
6.3.1 B & B\ &R

NCT753% % PC 0. & IPC MY+, BafEMmIEERAEN, BHENITHIIZERAMN. B&LBBE
HURHl, ENZREBITIZ (SCL), BHIRLZiIFEIH~K START #1 STOP 55

AT IUEFEMN, FHSHE SCL ASHEFAFHIEL (SDA) NSEFRERXEF, LI&%E START 55,
B% LW MHAZERT$PAY LRI 8bits MLItbHE, B HE—IRRFFITIZHREEHRE. EEANEHF, 3§
S A M MBI =4 Acknowledge 11314 SDA RN ZEH .

R AMAEHES/\ N EEMM— Ack fiI. FEHEEHEIE SCL ASE TR, SDA MIRFFRE.
A SCL A= FAS, SDA REIELEIFHMIE START 8¢ STOP 155

WIBEHTERE, EHS%E SCL ASHEFAEIT SDA MEBEFR ASHEERZE STOP FSULERIEE.

6.3.2 B 1T 2 & bt

AT 5 NCT75#ITEIE, ENIUED KX F RN EINLEZETI 0. AHLHEE 5 - ek Fn
—MERIES GREMIREMERM . NCT7TSHAE=MIESIE, AAERL/\MAEMMIMLE, 2IFENELR
B EJUEZ\ANFEMIEER NCT75. 3% 2 4G T & N AHLIIERT S At 5| BERE S R

3 2 HudE S| AN R 75 ST R B9 ML itk

Pyt sl A2 A1 A0
1001000 GND GND GND
1001001 GND GND V+
1001010 GND V+ GND
1001011 GND V+ V+
1001100 V+ GND GND
1001101 V+ GND V+
1001110 V+ V+ GND
1001111 V+ V+ V+

NCT75 WWW.SZTDBDT.COM


http://www.galaxy-cas.com/

£ i S

Tudi Samiconductor

NCT75
WW.SZTDBDT.COM
> [ =
6.3.3 % 5 # 1
1 9 1 9
SCL
24\ \e__o/ + KeeXaaXeNew o o 0 0 o KeXeXeo\
START by ACK by ACK by
Master NCT75 NCT75
|47 Frame 1 Two-Wire Slave Address Byte I Frame 2 Pointer Register Byte 4~|
1 9 1 9

SCL
(Continued)

ACK by ACK by STOP by
NCT75 NCT75Master

I Frame 3 Data-Byte 1 T Frame 4 Data-Byte 2 |

E 3 B&HESSHFE

START by ACK by ACK by  STOP By
Master NCT75 NCT75 Master
|<7 Frame 1 Two-Wire Slave Address Byte I Frame 2 Pointer Register Byte 4—|

1 9 1 9

SCL
(Continued)

PN Yot Vot le ot le o0

START by ACK by From ACK by
Master NCT75 NCT75 Master
|<7 Frame 3 Two-Wire Slave Address Byte I Frame 4 Data-Byte 1 Read Register 4>|

1 9

SCL
(Continued)

(Continued) @ !

From ACK by STOP By
NCT75 Master Master

|<7 Frame 5 Data-Byte 2 Read Register 4>|
& 4 FmE&biEae S FE
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Lm NCT75 5 R, BRI RMNESANESFFRUNLE NCT75HHNENFFRE. BT FERNERE
RIW I RIERT, MHLHF B2 EEGHNE—NFES. 3 NCT75H SR SRIENEERSEENE (LE 3).

L NCT75IER NIRRT, B EBNEHFER, HRURMEN NN E5EE. EEURMENTEHE
§, DFE—NESNEHESESE. HRENIIMAEREEE—PRIW (UK MILIEFS, HREHBR
BHEEETT. WEEN~E— START 58, HLER/W IASHMNIIEFY, UEIEHS. LS

RIFERER, HELE 4. MREFEZNE—NEFERESENHE, WAL EELEEHTFERTD, BA

NCT75& R FHES HHFHRNE, BT REHREFEERAL.

FEIENRE, FERFHRMAELE MSB, AELE LSB.

6.3.4 & X # X (High-Speed Mode)

NCT75% ¥kl B 2k LAS T 400kHz BUSET{E. FHE START ES R4 EREXHS (0000 1xxxb),
A& NCT75E E ASEER . NCT7T5ANRZ1ZF T, M=E1§HE SDA 1 SCL 51 LAY NIEKE 21 SDA 3B E#Y
WK SRR EISRER TE, ANMAFREURS 2.75MHz BSREREHEIE. YXHEREXGSE, FHF
WA ERE NI, DEREEER. REBFEUESRENET, BRR% EHI STOP 5 ALk, HiElW
]

STOP &5 /5, NCT75iI# &= tRIFEKES.
6.3.5 ¥ B Ih B (Time-Out Function)

&R SCL 3 SDA 7£ START #1 STOP {52 Z [84R#F 22ms (828I{H) KK FE, NCT758EMEFITIED,
4 SDA HF1F START 55 . AB GBI, SCL TIESMZEN KT 1kHz,

NCT75 WWW.SZTDBDT.COM
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6.4 T E# KX

641 EEHHEER

NCT75HIZVA TIER X RE LA ER . B TR RIBA ADC RITIELLRE R, HERMINRL
FRTEESGFR, HESAIRER. NCT7oM MBI IRE A 12Hz, BIIERERFFIARZIAERRLA A 80ms, H
shit R iE] A 26ms, Z=RATEN 54ms.

EEBERE, NCT75iEEaBER, WE 5 Fr. $—RMBLERIEE 26ms BEN. AERERHRAE,
FRSHIRA 40uA (+25CHBIZMT); EXMEAE, FESERA 2.2u0A (+25CHBIZHT).

NCT75
WW.SZTDBDT.COM

Start of
Startup Conversion
\ |
Delay \
26 ms—»! - — 4— 26 ms

E 5 EEEHRnEE
6.4.2 X My % X (Shutdown Mode)

KU IR X AR SR I TH O UM BT B R R SR PR R A IO #E, MM R BRI RE =X T 0.5pA (HEUE),
WEESFHFRTH SDNER 1, AFEXEMRN; MtEEFFERE, NCT7TSHIBEXEHLIEIREER. FIE
IR XHER, A1 SD LS4 0, NCT75IGE R NIELEERIER

AR FFBXETEALER ALERT SIS, RFREZTTRRETEE. (TELTHERALEZHERN)

6.4.3 B X ¥ # % X (One-Shot Mode)

NCT75X # 8 MIRTNEE. & NCT75 T EE R (SD=0), BEEFFRTH OS TS 1 AJFFER
HHIEN . A, B One-Shot EER/RBENIRESBIH—RBMABERHKR. REEFIRTRE, NCT75IEIE
Bl XHTRES, FHT—RE One-Shot HEHRBHFB—RBEHEIR. BEXTELVWER, ZINEERTAIBEIEEHAI
%,

BT NCT758 /NIRRT E{XEE 26ms (HE{E), EAIBETIZRATMESHMRIRER. B NCT75%
4\ One-Shot R BHTIMR, WL EH 30 REEFLRAEENE.

AR HERATXERK (SD=1) B, kit OSMIRESZE, One-Shot XA, ILAIME One-Shot &
BHREEFASFEEAYR.

NCT75 WWW.SZTDBDT.COM
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65 F F a5

6 /T NCT7T5SNEEFRENME. EH 8 (EHFERTUIUBENRIESTER. BHEFERER=
MLSB RIGEAMN MR F FRNMNIEEHS (L3 4).

B FER 4—‘

> BEFER >

NCT75
WW.SZTDBDT.COM

— EEFEER [«—>SCL

110
| ToEER e e

> <« SDA

> T B Fae

A
A

One—-Shot
FES

6 AMEHFREN

FZ 3BHE T NCT75 A ASEEMNIss i, EE&4SAt, P3~P7 Z118%& % 0.

3 sttt

P2 P1 PO 555

0 0 0 mESFSE (R

0 0 1 EEEEHHFR (U5)

0 1 0 Tiow HFR (/5D

0 1 1 ThicH T E8E (R/B)

1 0 0 One-Shot H## (AE; SERERINRIRER)

* 4 EHFFERTH (EA{E 0onh)

7 6 5 4 3 2 1 0
fRE8 P2 P1 PO
W-0h W-0h W-0h W-0h

F: RWRFIE; RRERAE; WRERRE; nREEME

NCT75 WWW.SZTDBDT.COM
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&5 BEFHFR (FI{E% 0000h)
15 14 13 12 11 10 9 8
™ | 110 | T19 | T8 | 17 | T8 T5 T4
R-00h
7 6 5 4 3 2 1 0
™ | 12 | T | 10 | RE
R-Oh R-Oh
F: RWRFIE; RRERAE; WRERRE,; nRERENME
& 6 REFFRATIH
Field Description
T11~T4 MRLLERNE 8 L (FHFRH 1C)
T3~T0 MRLERMIK 4 6L (5PEEH 0.0625C)
R 7 Tucn Ti7a7 (E{UL{EJ 5000h) M
15 14 13 12 11 10 9 8
H1 | Hio | Ho | H8 | HZ | e H5 H4
R/W-50h
7 6 5 4 3 2 1 0
H3 | W2 | W | Ho | fRE8
R/W-0h R-Oh
E: RWHRFIRE; RRFRE; WRERRE; nKRENME
[1] 5000h = +80°C
& 8 Tow Hi7a% (E{i{HN 4B00h) 1
15 14 13 12 11 10 9 8
(1 | w0 | o | . | | e L5 L4
R/W-4Bh
7 6 5 4 3 2 1 0
3 | w2 | w1 | | fRE5
R/W-0h R-0h

E: RW RFIE; RRFRRIE;

[2] 4BOOh = +75°C

WHRHERRE; -nRKRENE

NCT75

WWW.SZTDBDT.COM
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RO GEFEFF (ENALEH 0000h)

15 14 13 12 11 10 9 8
fRE | os | FQ | PoL ™ SD
R-00h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

7 6 5 4 3 2 1 0

=&
R-00h
F: RWRFIRE; RRERE; WRERRS; nREREMNE
F 10 BEEFFHAFIRA

Field Description
One-Shot 54l

os SD=0 & 0S=0: EZERER (BN
SD=0 & 0S=1: One-Shot #=; [ One-Shot FEHREEEEBINEH
SD=1 & OS=x: Shutdown #&x; FE&XHl, OS L {EM
#7E ALERT 5| BT % BT iR R BARRE L
FQ=0h: 1x (ELIA)

FQ FQ=1h: 2%
FQ=2h: 4%
FQ=3h: 6.X
ALERT 5| BB MFREAL

POL POL=0: ALERT 5|BM#HUER AKEFE (BHA)
POL=1: ALERT 5|45 & ERT ASHE T
ALERT Ihgt Ttk i TIEAEARR AL

™ TM=0: tbEtR (BERIA)
TM=1: AR
Shutdown &l

SD SD=0: ELEFIEER (BN
SD=1: Shutdown &%

NCT75

WWW.SZTDBDT.COM
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NOTE
UTARAPRERATHEER NCT7SAELREATAEEET. BRESRUTASRER NCT750, NIRER
SHERFRMEAZR, RANHERANEXEGRESFERAE, WidHEIEMERNNERSERENIERME
, DUB BRI .

HiFEBE
1.4V~5.5V
o]
i i Lieni J‘%ﬁ%ﬁ@%
> T Sk T oo
NCT75 =
. Y spa v+ B
2] scL A0 H—
AL EMN
3 ALERT a1 |8
4 GND A2 2

B 7 NCT75RV B BLERE AR

NCT757 SCL. SDA #1 ALERT 5 E39FE EmBE, E 7 fion, EhEBRHEFER 5kQ,
ARIB MR AARHE R EEAMEE, BFRIEEAM—N5M_ LA ERA GBI 3mA.

FELFRMES, T4E NCT7SM B M MIZMAEMIL, HRAEISNHEUSIRIFNMAES, W
RERENNEERAFEREEEK. ATEFENESSHRERENLATRFEE, HEIERFHER
MBI 5MERERS. SHMATBHTIIERNRTEENE.

NCT75 WWW.SZTDBDT.COM
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8 HEER

1) NCT75MSOP8##

i MILLIMETER
SYMBOI
MIN | NOM | MAX
] |
. 4 A = = 1.10
4 [ 1
l I ':::fj} L: 0.25 Al 0.05 0.15
i !
(] ‘L‘ I A2 075 | 085 | 095
A A3 0.30 0.35 0.40
b 0.28 0.36
_.I’. - B s L . bl 027 | 030 | 033
— ] -—bl - ¢ 0.15 o 0.19
1
i A N1l l 014 | 015 | 016
- — 7 s cl ¢
‘ ‘ BASE METAL t | D 290 | 3.00 | 3.10
‘ | S ST E 470 | 490 | s.a0
El E SECTION B-B El 290 | 3.00 310
\ e 0.65BSC
Q 1 0.40 I ] 0.70
H H H L1 0.95REF
- | 4 ] 0 I I g
b o8
D
| MILLIMETER
| r | SYMBOL
| 2 1] | MIN | NOM | max
AZ A
: BNy LS R
T P EL, Al 010 | | 0225
]
A1 I Ty A2 130 | 140 | 150
A3 0.60 | 0.65 0.75
b 039 | __ | 048
bl 038 | 041 | 043
¢ 0zl | | 026
- cl 01a | 020 | 021
*—b—- ) 479 | 490 | 510
|"—h]—'|| E 580 | 600 | 620
T El 370 | 380 | 420
El E I 1
0 BASE METAL | l ¢ 1.2785¢
M = h 025 | | 050
WITH PL ATING L 050 | | oo
I:I ] SECTIONE—E L1 1.0585C
— e Lo [T
. BB PR
i,_ _— < _ {mil) 80%80 | 90%50 |95*130
NCT75 WWW.SZTDBDT.COM
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