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Figure 1. Functional Block Diagram
Table 1. ABSOLUTE MAXIMUM RATINGS
Parameter Rating Unit
Positive Supply Voltage (Vpp) to GND -0.3, +3.6 \%
D+ -0.3to Vpp + 0.3 \
D-to GND -0.3t0 +0.6 \
SCLK, SDATA, ALERT, THERM -0.3t0 +3.6 \Y
Input Current, SDATA, THERM -1, +50 mA
Input Current, D- +1 mA
ESD Rating, All Pins (Human Body Model) 1,500 \Y,
Maximum Junction Temperature (T max) 150 °C
Storage Temperature Range -65 to +150 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect

device reliability.

NOTE: This device is ESD sensitive. Use standard ESD precautions when handling.

Table 2. THERMAL CHARACTERISTICS (Note 1)

Package Type

LT

04c

Unit

8-lead DFN

142

43.74

“C/W

1. 8ya is specified for the worst-case conditions, that is, a device soldered in a circuit board for surface-mount packages.
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Table 3. PIN ASSIGNMENT

Pin No. Mnemonic Description

1 Vbp Positive Supply, 2.8 V10 3.6 V.

2 D+ Positive Connection to Remote Temperature Sensor.

3 D- Negative Connection to Remote Temperature Sensor.

4 THERM Open-drain Output. Can be used to turn a fan on/off or throttle a CPU clock in the event of an
overtemperature condition. Requires pullup resistor.

5 GND Supply Ground Connection.

ALERT/THERM2 Open-drain Logic Output Used as Interrupt or SMBus ALERT. This can also be configured as a

second THERM output. Requires pullup resistor to Vpp.

7 SDATA Logic Input/Output, SMBus Serial Data. Open-drain Output. Requires pullup resistor.

8 SCLK Logic Input, SMBus Serial Clock. Requires pullup resistor.

NOTE: The ground slug on 3x3 package can be left unconnected.

Table 4. SMBus/I2C TIMING SPECIFICATIONS (Note 1)

Parameter Limit at Tyyn and Tyax Unit Description
fsoLk 400 kHz max -
tLow 1.3 us min Clock Low Period, between 10% Points
tHIGH 0.6 us min Clock High Period, between 90% Points
tR 300 ns max Clock/Data Rise Time
tF 300 ns max Clock/Data Fall Time
tsu: sTA 600 ns min Start Condition Setup Time
tHp; sTa (Note 2) 600 ns min Start Condition Hold Time
tsu: pat (Note 3) 100 ns min Data Setup Time
tsu: sTo (Note 4) 600 ns min Stop Condition Setup Time
tBUF 1.3 us min Bus Free Time between Stop and Start Conditions

Guaranteed by design, but not production tested.
Time from 10% of SDATA to 90% of SCLK.

Time for 10% or 90% of SDATA to 10% of SCLK.
Time for 90% of SCLK to 10% of SDATA.

PO~

thp; sTa —>l thigH
thp; pAT

[ KX

STOP START

Figure 2. Serial Bus Timing
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Table 5. ELECTRICAL CHARACTERISTICS (T = -40°C to +125°C, Vpp = 2.8 V t0 3.6 V, unless otherwise noted)

Parameter | Conditions | Min | Typ | Max | Unit |
Power Supply
Supply Voltage, Vpp 2.8 3.30 3.6 \%
Average Operating Supply Current, Ipp 0.0625 Conversions/Sec Rate (Note 1) - 240 350 uA
Standby Mode - 5.0 30
Undervoltage Lockout Threshold Vpp Input, Disables ADC, Rising Edge - 2.55 - \%
Power-On Reset Threshold 1.0 - 2.56 \%
Temperature-to-Digital Converter
Local Sensor Accuracy 0°C < Tp =< +70°C - - +1.0 °C
3.0Vto3.6V 0°C < Ta < +85°C - - +1.5
Local Sensor Accuracy -20°C < Tp = +110°C °C
28Vto3.6V - - 2.5
Resolution - 1.0 - °C
Remote Diode Sensor Accuracy 0°C < Tpa = +70°C, -55°C = Tp (Note 2) < +150°C - - +1.0 °C
3.0Vto3.6V 0°C < Ta < +85°C, -55°C < Tp (Note 2) < +150°C - - +1.5
-40°C < Tp < +100°C, -55°C < Tp (Note 2) < +150°C - - 2.5
Remote Diode Sensor Accuracy 0°C < Tp = +70°C, -20°C < Tp < +110°C - - +1.5 °C
28Vto3.6V -20°C =< Tp =< +110°C, Tp = +40°C - - +2.25
Resolution - 0.25 - °C
Remote Sensor Source Current High Level (Note 3) - 220 - uA
Middle Level (Note 3) - 82 -
Low Level (Note 3) - 13.5 -
Conversion Time From Stop Bit to Conversion Complete, One-shot - 40 52 ms
Mode with Averaging Switched On
One-shot Mode with Averaging Off - 6.0 8.0 ms
(That Is, Conversion Rate = 16-, 32-, or
64-conversions per Second)
Maximum Series Resistance Cancelled Resistance Split Evenly on both the D+ and D- Inputs - 15 - kQ
Open-Drain Digital Outputs (THERM, ALERT/THERM2)
Output Low Voltage, VoL loyT = -6.0 MA - - 0.4 \%
High Level Output Leakage Current, Igy Vout = Vob - 0.1 1.0 uA
SMBus/I2C Interface (Note 3 and 4)
Logic Input High Voltage, Vi SCLK, SDATA 1.4 - - \%
Logic Input Low Voltage, V|_SCLK, SDATA - - 0.8 \%
Hysteresis - 500 - mV
SDA Output Low Voltage, Vo - - 0.4 mA
Logic Input Current, Iy, I -1.0 - +1.0 uA
SMBus Input Capacitance, SCLK, SDATA - 5.0 - pF
SMBus Clock Frequency - - 400 kHz
SMBus Timeout (Note 5) User Programmable - 25 64 ms
SCLK Falling Edge to SDATA Valid Time Master Clocking in Data - - 1.0 us

See Table 9 for information on other conversion rates.

Guaranteed by characterization, but not production tested.

Guaranteed by design, but not production tested.

See SMBus/I2C Timing Specifications section for more information.

Disabled by default. Detailed procedures to enable it are in the Serial Bus Interface section of the datasheet.

arON~
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS (Cont’d)

4.4 I
DEV2 —
42
/
4.0
//‘\ DEV 3
< 38
= /% DEV 4
0 36 %
3.4 //
3.2 7/
3.0
3.0 3.1 3.2 33 3.4 35 3.6
Vop (V)
Figure 9. Standby Supply Current vs. Voltage
25
o
< 20 A
o« { \ 100 mV
o
T
& 15
L
i
P /
1
é 0 50 mV
L
s A% 20 mv
T v
] Mxﬂ
o |

0 100 200 300 400 500 600
NOISE FREQUENCY (MHz)

Figure 11. Temperature Error vs. Common-mode
Noise Frequency

60

35

— DEV 2BC
— DEV 3BC )
30— DEV4BC /
25 /
fs: 20
. /
m
_'5 15 /
10 /1
5
0
1 10 100 1000
FSCL (kHz)
Figure 10. Standby Supply Current vs. Clock
Frequency
80
70
o 100 mV
< 60
i
Q 5 p \u.
T
i A
W 40
2 .l [ ]
5 s b,
B \ fV 50 mV \\
E 20 =]
% 10 / /“’M”\\ "“-‘“]“P""M\,M‘
A S Vg L e S Y
-10
0 100 200 300 400 500 600

NOISE FREQUENCY (MHz)

Figure 12. Temperature Error vs. Differential-mode
Noise Frequency

50

40

30

20

/

TEMPERATURE ERROR (°C)

10

J

0 500

1500 2000

SERIES RESISTANCE (Q)
Figure 13. Temperature Error vs. Series Resistance

http://onsemi.com



NCT1008

BERE

NCT1008/Z 2 —H /U E=— MNEEE oV, BEIR
ERKEET 7—ALToY, BET=HF - XA F—K
EEFID1.5 kKQUEMEIRFLO B 2 HEINICF v > &
LT HEERE NV BN E N TWES, NCT100823 IE#1Z
FHEL WD E &L, AR — FADCOH EE— R
TEMELES, 7FHuZ A~ AF 7L 3E, 1
— VIR EZRET A4 F vy TRER Y, F2
TV E— MEEECFOWTNEBIN L FT,
ADCNZNHDIEEET VML, fRiTn—7h
ABLIOY E— MEEHEL VAX KNI NET,

=B IO T— MNUERRIZSEDOA T
v 7 e LY AL S LT D i3 S High, Low
. BELXOTHERMIZE Y I v b LB SuEd, g
BU Iy ’MMNIRBE, 77 TTRERSNAT—X
A LYAFITHMSLET, MR HighlBE D X
v NEIFLowiRE Y I v hEH X 5 &, ALERTHY
NPT H—rEnET, MEmwﬁi I Z A A
— R Tx— N EPBREHEINEZHGEICLT—FE
E+, THERMIZE Y \/I\%fyaééz THERM
WARL iz 7% — b &9, ALERTH i3, 52
OTHERMH )& L TH e /7 I A TEET,

VI b e LPREINT 0T T AEN T A AL
U 7 VSMBus% I L CHilfElEs K Ok S v E 7,
LYAXDOHAEREHSMBusz/r LCY— K v 7 X
ESc
HIE R L ORERERE 11X, T3 A D@ FENME L
AH L INA %wﬂ$mmﬂbﬁx T 5 ) 2 SR oD
IR, ALERTH 10~ A% o 7 £ 721330, L6
OALERT & THERM2[H COUI W Bz, AL — FoD
BIRNEENET,

BEIERODX ¥

UE— b « XA 4 — FEEINHEHINBNCT1008D
D+ L UD-AT)OFAESIX. PCB 7 v 7 Okht
RNT I EREDIFEIEREENFNTELE
4, ZoOEAEEIL. VE— b - BV ORERIE
TREA 7y FE LTHNLET, ZOMET K
2, VE—b « XA 4 — R EEIOFARI QB
72005°COF 7y FEALUET,
NCT10081%, Z D EAIHLHUI D IR EE He B~ D
WEAHEICF v AL LT, L0 IEMRHEREEE
2 FT, 2N OEPLORHEFAT 21T 5 LT
H FEHA, NCTI10081%, —f%IZ1.5kQFE TOHESL
HEIMICY v /%z;wfé EOIEHENTWET
o EEZRIREREFIEEHERAL TR, 2—nZ
DTt AEEHRTILELILY A, Z OB
W2k, BRI Z BN LT o V2 B4
KTEDD, /A RXDZNVERETIDT N, A%
fERCEEd, FFMIE T VA X 740020 7]
D7 varyEsRL TN,

REREAE

REZHET AME R FIEL, X144 — RoAR
EREAERAL, EEBIRCEETL NI VAZOD
N—R « T Iy &%E(VBE)%@UE#ZD T, I
7L, ZOFETIE, 5“/\41:&515]5725\/3]3@
ﬁﬁﬁ@ﬁé%%iﬁétw@ﬁmﬁ%ﬁfﬁo

NCT1008 CHEAT 2 FETIE, T /34 AMIFFAD
B CENMET D & XDV LLARIE L E T, #
DT NA RN T2 OOMIEBROAMEH L TWVE L
T2 ZOFETITINBIRE ¥ o~ EFEH O
HEIS v B ARRICT D3O EMAFEH L *
7,

Figure 141X, MR & > V) ORIEITHEH S
NAANSIEBDa T ova= TR RLET, 2
DT, AT EIER N T VAE & LTR
LCWETN, T4RAT7 YU —F -« hTUTURHXTYH
FECT, T4 A7V —h -« "I PRAXEHHAT
LA, a7 X ST R—RZ) 7 Eh
FI, TR JAZXNRPEICTH LRI ST
BV O XV IERWFORAmRIXS T R HEL
HF, D-ANONEFA A —RKTT T L En
BALZANA T ASINET, ClE /A X« T4 VF L&
L CEINTC & £ HERE R KEI1X1000 pF), 7272 L,
A RDEWEREETO Xy @RI, T/ A
e T4 NBZ) T B va il sEBD
L I ANEEBINT S L TY, CLOFEMZONWT
X, TvA 70 NoRFFH) 87 a 2201
TLIE&EW,

AV HIEET B 72912, V& 2 EEEN
D3O O T 2 EH TV B HivE T, Figure
1417 BV, N1 xIBILON2 x DEERIO R
HfEHCT, BEXA 4 — RERNDERIZ, 1L
N1 x IO TV R %2 5 CAVRp & 5 2 JEN2 x 1
OREITHI V2 5N TAVmE 52 F9, ZHiZ &
DRI @2mmmemﬁ%ﬁ%LTH%éﬂ
F7. ZOFETIHREREICE T 2 ESERITOR
B Xy LI NET,

FEERDAVREIETEIL, 65kHzD T —/RZ « 7 (LK
P L T, /A AXBREREINTLL, T3 v %%
EALT o FICELNET, ZHUTL ST, KA
g3 X OV SN C. AVRgIZHHId BdedEE N AR
SNET, ADCIEZZ OEEET ¥ X b L CREH]
EMEEAERLET, /A RAOEBEKHT 5701
L IREHA L — NS L CL6HIE Y A 7 L OfE R %
UL L TTFOH L« 74 VB2 ) U T RETFENET
J16, 32, GAEHYFY DO L— N TlE, T VX AT
ITRAE L EE A

NEEEL Y DEEa T a7 LHllE
X, RICHETEITSNET,

http://onsemi.com

7



NCT1008

| N1 x | N2xlélB|As

O VDD

|

|

|

|

|

o

REMOTE L o i i

SENSING 1 I

TRANSISTOR D- |
| BIAS
| DIODE

LOW-PASS FILTER

—

O @ Vours
\ o To ADC
5 * Vout-

™

fc = 65 kHz

*CAPACITOR C1 IS OPTIONAL. IT IS ONLY NECESSARY IN NOISY ENVIRONMENTS. C1 = 1,000 pF MAX.

Figure 14. Input Signal Conditioning

BERAEHR

g—A BN T— MEEREORKEL, =—
INEIRNY T— MREEL VA ZITHEAZ L, 2
— BB LY E— FOHigh# L OLowV 2 v k -
LYORZIZTa ST A& 2y ML RS
F9,

0 — A VREEIL LY A Z0x00128H 0 . S fREElE
1°CT4, AMERIEEEIL, A7/ Mid L ¥ A2 Z0x01
v TS MIZ LV A Z0x10E 2D LY A Z Tk
MSES, SMTIRE AL SA D2 DOMSBD A
i &, 0.25°CO A fRAE D AMIR R E M &
ET, Table 6i2, FEBIEIE FALASA DT —4 -
T —~v bR LET,

Table 6. EXTENDED TEMPERATURE RESOLUTION
(REMOTE TEMPERATURE LOW BYTE

Remote Temperature
Extended Resolution Low Byte
0.00°C 0 000 0000
0.25°C 0 100 0000
0.50°C 1 000 0000
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Table 7. TEMPERATURE DATA FORMAT
(TEMPERATURE HIGH BYTE)

Temperature Binary Offset Binary (Note 1)
-55°C 0 000 0000 0000 1001
(Note 2)
0°C 0 000 0000 0 100 0000
+1°C 0 000 0001 0 100 0001
+10°C 0000 1010 0100 1010
+25°C 0001 1001 0101 1001
+50°C 0011 0010 0111 0010
+75°C 0100 1011 1 000 1011
+100°C 01100100 10100100
+125°C 0111 1101 1011 1101
+127°C 0111 1111 1011 1111
+150°C 0111 1111 11010110
(Note 3)

1. Offset binary scale temperature values are offset by 64°C.

2. Binary scale temperature measurement returns 0°C for all
temperatures < 0°C.

3. Binary scale temperature measurement returns 127°C for all
temperatures > 127°C.
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RLZ «RAUE « LI ZAZTHANS 1L HNCT1008
DOPDLPALZDT RLANGENTOVET, EX
IABBEDE2 A SR EZIAEND, HDHWITU
DFHAH UBENFEITENDIDIXZDL Y AHX -
7 RLATY,

T RLVA «RA LB« LRI DNRT—F 0« F

7 )V MEIZ0x00 T, LR -> T, RXRU—F VE
BIZEBRINZT RL A « IRA U X IZEEAEFIC, T
ITREAH UEEZ 21T L2 55813 m—ﬁwmf

DV RAH - 7kvxﬂmm&@fxm%ﬁwmf
DENIE S ET,

BEELIRA
NCT1008(Z1%, m—H /LB LY £— MEEHIE
DFERZ N TDIZODIMEAD L A ZNH Y £

o_n%ﬁv/x&eimmtfﬂiéﬁﬁ en

T, 2—W[ISMBus/PCEN L T4+ 2 &M

TEET, H—ﬁﬂ%%iﬁbeax&i\7’bvx

0x00IZEE SN TWET,

NEIREME D ENSA b« LY AXITIT KLA
0x01, TAL/SA b« LA ZIET KL R0x10IZFLE
ENTWET, EDOLRAEZDNRT—F v« F 7
b MEIE 3= T0x00T9,

BRLORA

iR L 22 OFiHH LIFDO T R L Z2130x03, &
XIAREDT L 2130x09TH, T —F > « F7
4V MEIZ0x00T9, KLY AFZ D4E >y 2T
MMEAINET, By 0. B M, By F3, E
v MIETRHINTEY, 2—FREEZIATZ L
TEEHA,

MR L U AX DYy MIZALERTH 12~ A7 L
9, vy MB0OEE, ALERTH DIZA *—7 v
NET, 2Ny —Fr - F 74 NTT, B
v MR E Y P ENTWAIEE, ALERTHE LT
4 =TV ENET, TIILE L 6D3ALERT & LT
RSN TWAEARICoREASNET, Eroen
THERM2& L CTHERR STV B HA. By MOE
VTR T,

By R NRNT—F v « T 7L FD0ICE Y b E
NTWBEE, T3 ATEEE— FIZH Y. ADC
WEHIATH T, By b6’k Yy &N TWD
BE. T, RAFAZ R, - T— R T, ADCITZE
iz To TCWER A, 7272 L., SMBusiZ A X /31

cE—RTCET VT4 7DFEERDT, SMBust A
L CNCT10087 H e H L7 1D . NCT1008~E X A
T2 ENTEES, AZ A - = RTiX
ALERTH{ /] ETHERMI I &7 7 7 4 712720 £7,
ABUINA « F— RTLIRAEZEFTH L
THERM ! 71 £ 72 1ZALERTH A8 %217, Zih
LOFEENREHINET,

v hSIENCTI1008D ¥ L 6 DFERR A RE L E T,
By RSB0(F 7 v MDOBEA, B 61XALERTH /)
ELTHREINET, By MB1OHEA, Ere6lt
THERM2{H /) & L TR SN E T, v F7(ALERT
~AZ « By M)E, EU6HALERTH N & LTk
SN EXICDORT 7T 4TIV ET, Bren
THERM2E LCEy hT7 v 7ENTWIEHAE, By
NAES 35 G
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vy MATRERIERHZRE L ET, v F2230
(7 7 /v ME)DSE IR EFFH L, 0°C—+127°C
T, By F2xUTky M5 &, MIEHPH LR
TR E R (—64°C—+191°C) TR E SN E T,

Table 8. CONFIGURATION REGISTER BIT
ASSIGNMENTS

Power-On
Bit Name Function Default
7 MASK1 0 = ALERT Enabled 0
1 = ALERT Masked
6 RUN/STOP 0=Run 0
1 = Standby
5 ALERT/ 0 = ALERT 0
THERM2 1 = THERM2
4,3 Reserved
2 Temperature 0=0°Cto 127°C
Range Select | 1 = Extended Range
1,0 Reserved 0

EfL— k- LURA

Bl — b - LURHXIE, A LERNET RL&
0x04, EXALEFTIT FLA0X0ATT, ZDOL TR
X Ol P4t > ME, WEHRESRZ vy 7 %1, 2
. 4. 8, 16, 32, 64, 128, 256, 512, F 72111024
THELCEBRL— a7 a7 A0, 155ms
(Code 0x0A)7> 516 s (Code 0x00) D ZE R[] 2 15 25
WER S ET, HlxiX, EBRShEIABOL L —
NI, 125 msOENOHMGT 22 E2EWRL, T
INA AINERE L OSMERIEE T v RV CE M A FE1T
LET,

L — bk« LY RAH (L, SMBus/I2C%E I L TE
ALY, U= KRRy TR ERTEET, Z
DLTAZDEMAE Y MIRFEHT, Oickty FL
RTFIR v ERAL, TOLIPRAEZDOFT 7 4L ME
IZ0x08°C, ERb16MIDZEHL L — A E 2 HivE T,
KV IEHOEWIFR 232 & 73 AOHE
BB KBRS E T,

Table 9. CONVERSION RATE REGISTER CODES

Code Conversion/Second Time
0x00 0.0625 16s
0x01 0.125 8s
0x02 0.25 4s
0x03 0.5 2s
0x04 1 1s
0x05 2 500 ms
0x06 4 250 ms
0x07 8 125 ms
0x08 16 62.5 ms
0x09 32 31.25 ms
0x0A 64 15.5ms
0x0B to OxFF Reserved -

JEy b LPRA

NCT1008/%, v — /B LY £— MEEHIEH
DHigh, Low, 3 X OTHERMIZE Y 2 v b &2 4&H19
H8EDY I v b LYRA AL TCOHET, VT
— MEFE OHighis L OLow Y X » M, T h2f
DVVAZIZELENRY, KU Iy hDO AL R E
TALAA RIS ET, 72, THERME 27
YT R« LPRAEEHBDVET, TXTOYI v k-
LY AZIE, SMBusZ A L CEEIAL, U— KXy
JFHIEMTEET, UI vy b LTURHF TR
LALZENDDNRT—F 2« F7 5L MEDOFEMIC
DT, Tables 1322 LT 72 &0,

E U 6MNALERTH /1 & L TR S LTV 5 & X
IZ. HighV I v b « LU X T > i a F47 L Low
Vv b LYRHX T WBGEFEITLET, Bl
JHighV 2 > b « LY RHIZ80°CHR T 17T AEN
TWAGAE. 81°CEMIET 5 & fuHIMRIBIZ 2 D |
ATF—B A LIZRAADT T TNy NESNET,
Lowl X v bk« LYRZIZOCHR T BT AEZLTH
586, 0°CCUL N2 HIET 5 L fifsMRagIZ 22 0 £
T

o—A/LE771ZY T — FTHERMY 2 v b2 25
L. THERMMW“LIZ 7V — b EhEd, Erem
THERM2 & L THERLSILCWD & &, m—h v ET-
I3V E— MHighV X v F %82 % £ THERM23“L”
W7 —rENnET, T4 AT VAE
10°CH R X v, %757 OTHERMT v % /W23 A &
NET, ZTOERT Y AEITINNT—T v TRIUE
BOMIZHTe /7 ATEET(LYAX - T KL A
0x21),

BEVI vk FT—HF « 7x—<v MI, EEHN
ET—H « T7x—~<v hERIUTHD Z EETNR
WTLZEW, LER-T, IBREHETT 74/ b
DA TV EERATHEE, BEY Iy A1 T
U2 —NEERLES, 2L, BEREAS
— AN BEZONTHETH, IREY I v FYHE
B E v b Z Lixby A, 2—FIFY 2
v b LYRFIZIELWT —X « 74— N TH
BOHEEF a7 AT HMLERLY T, HlZiE
. UE—FLowl X "B T T4/ FDSALFT -
A=)V T, 10°CIZERESNTWDEHE, VI v b
« LY A ZAEIZ0000 1010bTY, A7 —/LR3A 7 &
v ke XA FVITHID EZ BN EE. LowlnE Y
v b LY R OMEIZ0100 1010612 FH 7 1 7 F A
THLENHY FT,

ATF—RR-LTR4E

AT —H A« LURAZIHHAH LEHL VAT,
7 RLAOXOZEE SN TWVWET, ZTOL T RZIT
IZ. NCT1008D AT — & ZERMNREENTWET,
AT —HR A« LI AXDOE y NTBNHD & 1T,
ADCINEMFEITHR THDHZ L EZRLTWVWET, 20D
LIAZDOMOE Yy MiE, U Iy M OIREREE
(B F6inbE Y R, BEUE Y M E Y 1)
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BEOVE—F - BUH - A—FUEK(E Y F)%
wmE L £,

U 6/MALERTH /1 & L THERR SN TV D A1,
WOZ ENEHINET, v—I/WRERNENY
v MBI E., AT —H A« LIAXZDE v b
6(High) X v F)E7ZITE > b5Low VU X v M)AT W
— &N TZoREZBBHLET, UE— MNEEHR
ENY Iy FEEATEAEIT E Y MHigh) 2 v b
YEITE Y F3LowV 2y M7 —FSivET,
vy M2RTH—hEhbE, VE—F--BHD
=T UEEIREE BN LET, ZNnbH5oDT7 T
TIEFEEDTNORN E HNDTZD, WT I N“H”
DL x, ALERTHIViAHR T v F ik v b i,
ALERTH /1 »3“L7I2 720 £97,

7T 0k NI AT RN RoTND
Bo ATF—H A LURXEFELHETEE Y 16
NHE Y RM2ETDSODT TN VT ENET,
T7I7 By ME, $STAEL VA X NOREM
DY Iy MDY, FRTE PR IERERBEEIZOL
VEy hT&EET,
ALERTEIVIAHR T v FiL, AT —H A« LI AH
FaAHL TV By banEHA, =750
BRI, AT —H R« LURFIDT T « Ew b
NDYEYy NENTWAIHEIT, 784 AT KL X
AT~ A X2k o TALERTH IR —E X &
hoEVty hanEd,

T 1ET T 70D NTNNEZIEm TN Y b
ENb L. THERMH I3« 272 v | TR ) E il A3
T s rh3InV Iy MThL I EERLET
» THERMMH /J1%, ALERTH J & 13820, VUt v
FF2MEIHY THA, HEERY I v FHICA
He KSTAHARAT—H A - LIZAZDOE Y FRH
#HYIZ Y = b &, THERME I3 “H 1272 0 £9
s —WIILYRZORIEZT ST ALT, ERAT
U RAZBINT 52 &N TE £9, THERMH /i3,
BENY Iy MENDE AT Y U AEZJE L7
WWETEFLEEXIZORYV Y hERET,

B 6THERM2 & L THERL S LTV D & X1,
HighldE VU X v MZOABEERIH Y £5, 7776
LTI 74D TNEIIW Ny hEnDS &
. THERM2H 33« L”i272 0 | IREREMS 7 v 7
TAhEINTY Iy M THDLZEERLET, 77
758 X077 Z 731%, THERM2IZITEH Y ¥ A
o EALIS, THERM2O#EEE\NITHERM & [F] U T
R

Table 10. STATUS REGISTER BIT ASSIGNMENTS

Bit Name Function

7 BUSY 1 when ADC is converting

6 LHIGH 1 when local high temperature limit is
(Note 1) tripped

5 LLOW 1 when local low temperature limit is
(Note 1) tripped

4 RHIGH 1 when remote high temperature limit is
(Note 1) tripped

3 RLOW 1 when remote low temperature limit is
(Note 1) tripped

2 OPEN 1 when remote sensor is an open circuit
(Note 1)

1 RTHRM 1 when remote THERM limit is tripped

0 LTHRM 1 when local THERM limit is tripped

1. These flags stay high until the status register is read or they are
reset by POR unless Pin 6 is configured as THERM2. Then, only
Bit 2 remains high until the status register is read or is reset by
POR.

72y b LPRE

rmay e JARXDED, HAHNEI—<L - X
AF—RFKBEYy b« ARy O HEENTHRE ST
WhEEE, VE— MEENTEICA By FiEEN
EUAFEEERHY T, ZOF ¥RV THEIN
HREEZERT AT, chboF 7y FERBRE
THMEND Y F9,

F 7%y MEIE, 108y bO20#EEE LTLY
A ZOXO1(ALAA R E L PR Z0x12( FRLAA R,

ERIZ NN S ET, LY AZ0x120 Ef2E >
rNETBMERAESNET, LY A Z0x11OMSBIZAE
By hTY, 20Tl T ARRERT Ty FOK
JMEIE. -128°C, I KfEIZ+127.75°CTY, A7k v
ke LR ZOMIE, VE— MEEOREEICINE
FrFEE I NET,

F7'y b LURZE, RU—T v TREZIET
7 4V MEOCE 72D | 2 —YRRIOEEFH X AL

FTHRITH D FHA,
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Table 11. SAMPLE OFFSET REGISTER CODES NET, ZO7 FLRCHESAENTT X1
HR237e < KA éﬂiﬁ:/\/o
Offset Value ox11 0x12
-128°C 1000 0000 00 00 0000 ZERALERTL O R 4
-4°C 1111 1100 00 00 0000 - Z%lj‘jx 7l mikég}%é D/;L;ERT@%EE
— ci N4 {\ /:E AP o 7 j_
-1°C 1111 1111 00 000000 ’ . e 2 s .
- v MEE, U Xy MOMAE TOALERTARL T, i3
-0.25°C A 1000 0000 RAfREZ2 i KIEIZ4Td, ZDOL P AX DB
0°C 0000 0000 00 00 0000 =N T 4 NE ) T EFEITTEDH IO
+0.25°C 0000 0000 01 00 0000 T5H5ZETT, ZHIERFIOEI LR T3S
+1°C 0000 0001 00 00 0000 DOFEERL — N TRELLET, ZOLVYRAZIIT
+4°C 0000 0100 00 00 0000 FLAX2UCEE ST ET,
+127.75°C 0111 1111 11 00 0000 Table 12. CONSECUTIVE ALERT REGISTER CODES
Dyiavhk-LIRA Number of Out-of-Limit
NCTI00873 2 Z L o3f « T RO L X%, T v Register Value Measurements Required
g b LURAX R L CTEH LOEY A 7 yxxx 000x 1
DRI E N, ZDHBTT N, ATAX N, - F yxxx 001x 2
“—}\&T—ED \i‘g—o Uvay ]‘ . V‘?/X? * 7}‘[/ yxxx 011x 3
A(0xOF)IZ #H X JATe & | NCT1008/%PNHIs K UMM yoox 111 4

ya > <R s 2 24T -

{m};{i% o /V@@jﬁfﬂfﬁ & J:[:ix?f\?%{T Li T NOTE: x =don't care bits, and y = SMBus timeout bit.
NET =4 « LYAZTEROWOT, 7K VX\O)g(OF Default = 0. See SMBus section for more information.
NOEZABBIEIZ L > TU v a v NEHMNMTD

Table 13. LIST OF REGISTERS

Read Address (Hex) | Write Address (Hex) Name Power-On Default
Not Applicable Not Applicable Address Pointer Undefined
00 Not Applicable Local Temperature Value 0000 0000 (0x00)
01 Not Applicable External Temperature Value High Byte 0000 0000 (0x00)
02 Not Applicable Status Undefined
03 09 Configuration 0000 0000 (0x00)
04 0A Conversion Rate 0000 1000 (0x08)
05 0B Local Temperature High Limit 0101 0101 (0x55) (85°C)
06 oC Local Temperature Low Limit 0000 0000 (0x00) (0°C)
07 oD External Temperature High Limit High Byte 0101 0101 (0x55) (85°C)
08 OE External Temperature Low Limit High Byte 0000 0000 (0x00) (0°C)
Not Applicable OF (Note 1) One-shot

10 Not Applicable External Temperature Value Low Byte 0000 0000
11 11 External Temperature Offset High Byte 0000 0000
12 12 External Temperature Offset Low Byte 0000 0000
13 13 External Temperature High Limit Low Byte 0000 0000
14 14 External Temperature Low Limit Low Byte 0000 0000
19 19 External THERM Limit 0110 1100 (0x6C) (108°C)
20 20 Local THERM Limit 0101 0101 (0x55) (85°C)
21 21 THERM Hysteresis 0000 1010 (0x0A) (10°C)
22 22 Consecutive ALERT 0000 0001 (0x01)
FE Not Applicable Manufacturer ID 0100 0001 (0x41)

1. Writing to Address 0xOF causes the NCT1008 to perform a single measurement. It is not a data register, and it does not matter what data
is written to it.

http://onsemi.com
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YT NRR AR T—R
NCT1008DHIENL S U 7L « N2 &S L TEITE
ET, NCTI10081X, ¥~ A « T /34 ZADHIEI T T
AL —T « FNRA AL LTZIDORAERENE
£
NCT1008/XSMBus/I2C ¥ A L7 v NMERE %1 2 T
WET, ZOBRENA F—T L ENTWD &, fEnE
25 msDHEEHEHI %12, SMBus/I2CN% A LT 77 b
LEd, 2720, ZOKRRIZT 7 4V b TidA 3—
TNENFERA, £ F—TNTDHITNE, BRT 77—
fe LYRZDOE Y M(T RL A =0x22)% v M
DYENRHY F9,

FIRLRADT FLRIEE

—#IZ, JRIRI0OE Y b o T KL AZRO—EDOT
RA ZAZBRNT, EDOSMBuS/PCT /3 AH7E w b
DT NRA AT RLAERFF-OTWET, YA - T
NRAANNARZETTFNRAL R« T RLRAEZRET D &
CFDOT RLREESAL—T « TN ARNEL
*4, NCT1008{Z1X1>DF /A A « 7 KL A0x4C
(1001 100b)23 & &AL TV E S, NCT1008D & #2fik
ENTWET,
NCT1008D?SMBus/I2C7 K L A [30x4D (1001 101b)
T, kY, F—2 B2 DONCT10087
NA ZADELENRFRETT, HDHWET 74k T
R L Z23SMBus/I2C EOREFT /3 A A L 585 D54
I CTEET, YU T« RR -1 hajLod)
Eix, ko EE0 TT,

LSCLK(Z U TV 70w « T4 L)BHD
KDL&, SDATA(V U TV - T—4 « T4
NOH INHL~DEBRE L TERSNDHH
WESRIERSHESL SNV D &, A LT — FHRik
FRAMBLET, ZHUIT RLVA/FT—H « Ak
V=2 xR LET, YU TR
AN SN TN D TR TOAL—T « Y
7 =T UE, BESIHTISE L, TE Y b -
7 KL AMSBXER) +R/WE > N7 — ik
DIFI, THRbHBAL—T « TNA AT —
ANEZIAENDD, AL —T « T8, A
D REA M S 3D ) E R E) THERL S H IR DS
Ey h&Y7 b A LET, BEENET
RLRIZHIET DT RLAZROXRY 725
M, FERE Yy FELTHLNDIEFERD Y
a7 e 2V ADRTOL I T —# -
FTAVEDLICTNVE T LUTUNELET,
NRALEOMDOTXTOT A RIT A Rrd
FFET, BIRINTT A AL T — X BHH
HENINEZRAENIOEHEHET, RIW
By RB0DEE . v AEXRAL—F « A
A ACEEZIALFET, RIWE Y EB1OLA,
CABNIAL—T « T ANDaAH L E
7T

2.7 —XF, sy« SLABE Y ko
TR ERAL—T « FTNRAANLD 1 E Y B

DIEFBE Y MDY — A TY Y T IL « /XA
EEEEINET, Juv I HOLEXT
— X« T U TODLNHH DB A -
v IMEHFE LTHRREND D, T—X% -7
AV TOERIT, 7 v v 71550300
FICHRAEL, “BOMFITZE L T
WL FH A, 1IROHFEAAH L FEITEX
ABEEIZ L > T U T« XA ETEE
R/ T — & « NA ML, AKX - T/A R
BIOAL—T « 731 2ZOMEEREINIZ K -
TOAFIRSINET,

3. T RTOT—X « A MRGAH SN E
TIAEND LA Ny TRUEDHENL SN E T,
FA DN - E—RTIE, vRAZBI0EBDOI 1
w7 e POVAHNIT —H - T A L ECHZH]
EhFC, ANy TEMETY—FLET,
U—=R = RTlE, vAZ + T35 39
FHOIZ a7 « SV AFTOLHIFMTICT
— X« TA EHANIE X EIFCUERE Y b
PN LET, TR ERLTT,
T AZFI0BEB DO vy T - 2NV AROL?
HRIPIZT —4 « 74 U AE“LIZE & FUF,
WICI0EEH D7 a vy 7 « »OLAPIZZ7a vy 7
c NAAEFHNT LT A My PR T —
FLET, IEOBIEIZLD U T« R
ETWLSODT =4 « A MUTHEXTE
FTHBHEDO X A FITBRMNRTE SN ZE 1
DIBRIIHF 7o 70 Bl E 2 BRAG L 7R W R D BT &
RN D 1 DOBREICH AN L EEXIALE
BIESH S Z &1L TE £ A.NCT1008DH;
B EZIAHRBEICIZINA P EZF2NA B
WEFEIL A LEEIZIIIANA SRS Eh
7,

FNRA R« F—K o LIYAZOUEILT — X X

Ate, FFENNLT —F EEAHTICIE, EL
WTF—& « LYRENT RLRAIFESND LY. T
RLUR e RA U H « LUVRFZEHRETHALENDH Y
F9, EZALBEORE 131 MIIXFEIT, 7 RV
A e IRA B LURAFTINES D H 2T KL
AMEENTWET, T AT — X 2 EXAD
L. HBEFIABBEZIZT LR KA 5 - LY
AR TIBIREND LD AZICEZAEND, 27
—H e A IBREENET,

Z OFNEAEFigure 15127 LET, T A - T K
VAN ETCHEE S, O TRWA0IZE » B S
NET, ZOHBID2ODT—H « XA MRfE T
o BADT —H « XA MIBEZAENDINET —#
CLURFIDT RLAT, ZOT7 FLAIZT RLA
cIRA K LURRITEINENE T, 2T — 4
XA NIRRT —F « LI AFIZEXIAEND T
— X T,
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AN AV N R O 0 O O O 0 N

START BY ACK. BY ACK. BY
MASTER NCT1008 NCT1008
FRAME 1 >l FRAME 2
SERIAL BUS ADDRESS BYTE [ ADDRESS POINTER REGISTER BYTE
1 9

SCLK (CONTINUED) e e e
Ty
RN 0 .0 0 0 O O O

ACK.BY STOPBY
NCT1008 MASTER

|« FRAME 3 4%
~ DATA BYTE

Figure 15. Writing a Register Address to the Address Pointer Register, then Writing Data to the Selected Register

AR e WG © O O 0.6 CN
START BY ACK. BY ACK.BY STOPBY
MASTER NCT1008 NCT1008 MASTER

FRAME 1 L FRAME 2
- SERIAL BUS ADDRESS BYTE = ADDRESS POINTER REGISTER BYTE >

Figure 16. Writing to the Address Pointer Register Only

AWV VIYENIG 0 0 0.0 0 O.CY,

START BY ACK. BY ACK.BY STOPBY
MASTER NCT1008 NCT1008 MASTER
FRAME 1 >l FRAME 2 .
SERIAL BUS ADDRESS BYTE ST ADDRESS POINTER REGISTER BYTE

Figure 17. Reading Data from a Previously Selected Register

LR NS T — X LTI, 28 B0 A CX | Figure 16(ZRT/NA « N T U
ERHY E7, EEMTEET,
® NCTI008DT KL A « iIRA & « LY AXENR e
HNEIIHFEOETIIRWES, £ FFhEIE ¢ FHINTT RLR « RA U H « LY RZ|ICEX AL
LVMEIZEREL TG, HEDOT—H « LU AX e, T LUREIINST—H Ak
MNoT =X EmAHTHERSY £3, Zhidk LT 2 LNARETY, L. T RL A
FLO LIV, NCTI008IZE ZAA TITWET M, KA H  LURAZPTTICE LWVEEREFLT
V/x&®m£ﬁb7%VX%aUT H e A 5EA EBXIABLDRPIOT —H « XA ME
FOBERFRENET, ZHIET RLRX « RA U Z TbVX WA HE - LURZIZEXZAEN
CLVRBIICT N EZIAENRNTZDTT, 2.30)( T RLAR «RAH - l//x& IEXA
Figure 162 2 L T 728\, WITHeAH LH#RME FRNT, T—H LIV RZTEXALZLIET
METINFET, widH LEIER, U 70 - X FH AL
A+ T RLA, 1y NENTZR/WE » k THERK o« DL U AL |TFIH L%%{?&iéi_%kﬁé{’ﬁ“(
SN, T—H c LUREZMDEDT—HF « A L X7 RLARERADET, LIPRFITFT—FA2E
A LA EAUCHKES £ XOADEAIE. T RLR « BAq L 2T v/x&m
Figure 172 Z ML T 72 &0, SA4 KT L AR EXATLKLERS Y F 398,
J 7 RLA s RAUH « LPRENTFLEDT K LA ZDOT RLANLT — X atA i LidTE i
WZHDZEDRDN>TWNBGE, &INZT RLA WEARHDET, LIVAZDY—RFK T KL XA
cARA K LURAZICEZIALZ L WS T RLUAR « i RA U HIZEZRALTOHL TRV E

THF—F « LIORAEINLTF—F 3T &
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EDLTU AN T =X AT EFTE
FH A,

ALERTH 7

ZAUXE U 623ALERTHI ) & L TR S LTV D
CxicEfsnET, Uy MoORER RS
HI-ONZ, HAWNIYE— MNEER YR —T
[FIEE DAL, ALERTH I3“L 2720 £47, 2
nFA—72« RvA U MHIIT, Vpp~ DT NT
THERmAEE L LET, EHEOALERTH )2 £ &
TY—YORT& ALERTH /D12 F 721385031
27D LR T A LTI Y FT,

ALERTHE & 7ot v ~DE|DIAREZ L LT
BHDWIISMBALERT & L CTfEHT& ¥£9, SMBus
FDRAL—T « FNS ZTEE . NAR v AZIIE
FL2WZ &A@ TE £8 AN, SMBALERTHERE
TENNAREIC R Y £7,

12> F 2T DOALERTH ) &~ A X TR S
TWAHEDSMBALERT 7 1 VICBEsi C& £,
SMBALERT 7 A %7 /XA AD1OTLZH & Fif
% & OTFNENFEA L F 9 (Figure 182 ),

lf MASTER RECEIVES SMBALERT

ALERT RESPONSE DEVICE NO
START ADDRESS |RD|A°K| ADDRESS |ACK

At MASTER SENDS } +
A“é‘o’h"n?ﬂ«%"" DEVICE SENDS
ITS ADDRESS

Figure 18. Use of SMBALERT

|STOP|

1. SMBALERT Z#“L”IZ5| & FIF £,

2. v A PEHAH LEIEZGG LT, 77—k
JSET R L A(ARA = 0001 100) % 255 L £ 5
o ZHUIREDT NA A« T RLAIZIHEH
TERWAHa—L - 7 KL AT,

3. ALERTHH I MBL" DT NA ANT T — MGE
T RVRIZRE L, RAXIZEDTNA AD
T RUVAEGRAHLET, T4 AT KL
Z1X78 Y FAadD T, 1OLSBAEMEN E T
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Table 14. THERM HYSTERESIS

THERM Hysteresis Binary Representation

0°C 0 000 0000
1°C 0 000 0001
10°C 0000 1010
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Figure 19. Operation of the ALERT and THERM
Interrupts
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Figure 20. Operation of the THERM and THERM2
Interrupts
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Figure 21. Filter Between Remote Sensor and
NCT1008 Factors Affecting Diode Accuracy
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Figure 22. Typical Arrangement of Signal Tracks
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Vbb
Vbp OT Vbp 1.8V or Vpp
0.1 uF
1 NCT1008 TYP 10 kQ
————————— SCLK [«
D+
SDATA |« SMBus/I2C
D- ALERT/ > CONTROLLER
———————— " THERM2
or 1.8V orVpp
CPU THERMAL THERM
DIODE TYP 10 kQ
GND
OVERTEMPERATURE
SHUTDOWN
Figure 23. Typical Application Circuit
Table 15. ORDERING INFORMATION
Package SMBus
Device Order Number* Package Description Option Marking Address Shipping®

NCT1008CMT3R2G 8-Lead WDFN, 2x2 MT C 0x4C 3,000 Tape & Reel
NCT1008DMT3R2G 8-Lead WDFN, 2x2 MT D 0x4D 3,000 Tape & Reel
NCT1008CMN3R2G 8-Lead DFN, 3x3 MN C 0x4C 3,000 Tape & Reel
NCT1008DMN3R2G 8-Lead DFN, 3x3 MN D 0x4D 3,000 Tape & Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
*The “G” suffix indicates Pb-Free package available.
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ON Semiconductor®

DATE 08 NOV 2007

NOTES:

1. DIMENSIONS AND TOLERANCING PER ASME
Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND 0.30
MM FROM TERMINAL.

4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

[MILLIMETERS
DIM[_MIN | MAX
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A1] 0.00 | 0.05
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D2 | 164 | 1.84
E | 3.00BSC
E2| 1.35 | 1.55
e | 050BSC
K| o020 ——
L | 030 | 0.50
L1] 0.00 | 0.03
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MARKING DIAGRAM*
1|0 8
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L

XXXXX = Specific Device Code

A = Assembly Location
L = Wafer Lot

Y = Year

w = Work Week

L] = Pb-Free Package

[e}> |l oaolc A|B| (Note: Microdot may be in either location)
e *This information is generic. Please refer
BOTTOM VIEW 005 |C|notes SOLDERMASK DEFINED "o ice data sr?eet for actual part
MOUNTING FOOTPRINT marking.
185 Pb-Free indicator, “G” or microdot “ =”,
’ 8x may or may not be present.
<«— 0.35
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1]
|
| f
330 | — _:_ — 1 155
e '
I
0000
— I
__I 0.50
8X 0.63 PITCH
DIMENSION: MILLIMETERS
*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: 98A0ON25786D Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION:| DFNB8 3X3, 0.5P
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*For additional information on our Pb-Free strategy and soldering
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Mounting Techniques Reference Manual, SOLDERRM)/D.

DOCUMENT NUMBER:
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