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5.3 iR - Has it

Fﬁjl;%ﬁwﬁ% , ﬁmﬂﬂ%%ﬂ*ﬁiﬁﬂﬂ% VDD = +3.0Vdc £ 3.6Vdc. *ﬁﬁiﬁﬁﬁﬁﬁ]ﬂ: TA = TJ = TMIN<TA<TMAX y Fﬁﬁﬁﬁﬁﬁﬁ{ﬁ
EHT Ta=T;=+25°C (RIERE UM ) « Ty 2 LMI5231 &R, Tp AEfEME R E ML E.
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T IR AR A AR +45°C 7 +85°C 1)
Ta=+20°C = +40°C ; Tp= |MMBT3904 #u —#¥ #1.25 °C (K
+45°C Z +85°C el )
Ta=+20°C & +40°C ; Tp = |Intel 90nm #lI $1.25 |°C (K
+45°C % +85°C MMBT3904 #vig —#¥% )
Ta=+0°C £ +85°C ; Tp = Intel 90nm F 2.5 25 |°C (@K
+25°C & +140°C MMBT3904 g —#¥ )
=1
JE S I AT AR B PR 10 firify fir
R
0.125 °C
e IR T IR I 3z P AR W 4y 12 fiify fir
513
0.03125 °C
A b, AR R Ay 9 M fir
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BB B R AT TR I S ] 52 ©) TruTherm 15302 75.8 83.9 839 | ms (&
KiH )
TruTherm #:08 H 79.2 87.7 87.7 ms ( i
KIE )
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D- JEk R 0.4 \Y
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o HL P KiH )
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5.4 BHRHASIFER T BTAE

BRAES AU, X S AR B & T Vpp = +3.0Vde £ 3.6Vdc. MEMRMEEAT Ta =T, = Tmin £ Twax ; A FHARAE
EH T Ta=T,=+25°C (BRAEDE WY ) .

e \ BH | TR | mmEo PR BAr (R )
SMBDAT. SMBCLK # A\
Vingt) B 1”7 MNBE 21 V (FAME)
ViNo) B “0” BIANHE 0.8 V (& KE)
VIN(HYST) SMBDAT Fl SMBCLK %74 A iR i 400 mV
Iingty B 17 MR Vin= Vpp 0.005 +10 PA ( BOKE )
Iino) B “0” BRI ViN =0V -0.005 10 pA (RKE )
Cin AN 5 pF
SMBDAT %
lon TR R Vo = Voo 10 WA (BKME )
VoL SMBus 1 HF4i i FLE loL = 4mA 0.4 V ( &KE)
loL = 6MA 0.6

(1) SIEHGRAE Ta = 25°C 60 NRIME , Fonr s 2 I i Pl REE B M 2 Hobn . ASPRIERENS A B I RIS
(2) XEEPREREE T AOQL (SFYIH REAKT ) .

5.5 BB SR SMBus $FFcRE:

BRAER AW, 75X LR E H T Vpp = +3.0Vde & +3.6Vde. iz R CL ( Mi#iH%A ) = 80pF. MAREEH T Ta
=Ty = Tuin & Tmax ; A HAREER T Ta =Ty = +25°C (RIAERH U ) -

LM95231 T eIk 58 4 745 4 st & & A1 i) SMBus 178 2.0 i. L IS0z 5 LM95231 #1551 SMBCLK Fi1 SMBDAT 15
SRR FER R, EATYAME SMBus MM |, HX AL,

Fine) ¥ TAEFAMF HAUE() PR 2) Bfr (PR )
fsme SMBus i &% 100 KHz ( &K
10 18)
kHz ( #/ME )
tLow SMBus 48 B~ 8] M V|N(0)max E]| V.N(o)max 4.7 us ( e /MA )
25 ms ( HKAH )
thign | SMBus IS4 i BT[] M Vinenymin F Vigqymin 4.0 us (/M )
trsve | SMBus L7t [A] ) 1 us (ol )
trsme | SMBus &[] e ) 0.3 us ( Bk )
tor i th T PRI [ C, = 400pF , 250 ns (&AM )
o = 3mA®)
tnimeout | #4THE O R AR ) SMBDAT 1 SMBCLK fi% Hi~F 25 ms ( f/ME )
I ] (5) 35 ms ( 5 AfH )
tsupar | EdESNE] SMBCLK i FET- (1 ST e (7] 250 ns (/M )
tho,paT | SMBCLK i 3T 5 B3 ¥ Hi A e 1 1) 300 ns ( f/MH )
thp;sta | JE 815 SMBDAT 1% #1°F %5 SMBCLK 1k HL5F 100 ns ( f2/ME )
( BT — A b R BRI Z TR RE )
tsuisto | #F1E%%MF SMBCLK it F 2 SMBDAT 1% Hi 100 ns ( B/Mi )
(IR E )
tsu;sTa | SMBus EE H A& H , SMBCLK =i 0.6 ps ( /Mt )
-5 SMBDAT i 1
tgur ISR B AFZ A SMBus #3 R I 7] 1.3 us ( /Mt )

(1) HAMEHGRAE Ta = 25°C 260 FRIE , o)™ mh APV E N e TR BRI S b e . AN PRIEREWSIA B L ALRIAE .
(2) IXELPR{EARFE T AOQL (P HREAKT ) .
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S
~ 1.25
a
o
w 1.0 &
Q
&
u 0.75
< 0.5
.
0.25 !
0.0
10 100 1000 10000
CONVERSION TIME (ms)
&l 5-4. PRI T4 PR R I AR R
Copyright © 2024 Texas Instruments Incorporated TR 15 9

Product Folder Links: LM95231
English Data Sheet: SNIS139


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm95231?qgpn=lm95231
https://www.ti.com.cn/cn/lit/pdf/ZHCSTZ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTZ5F&partnum=LM95231
https://www.ti.com.cn/product/cn/lm95231?qgpn=lm95231
https://www.ti.com/lit/pdf/SNIS139

13 TEXAS

LM95231 INSTRUMENTS
ZHCSTZ5F - FEBRUARY 2005 - REVISED JANUARY 2024 www.ti.com.cn
CRESZ NN

6.1 MR

LM95231 & — K BUFAL AR |, AT 2 - A B 2RI 3 NMAX I . BT LM A Ve iR 775K
) B2 G A Ml S8 5 B R A A0 AR S IR B . LM95231 T DL SRR AR AN AR KA B 90nm T
Pentium 4 ZbFEES A A B 2N3904 AR EERE SRR . SRR R R AF A AR | WAL G AN TR AT
Tii. LM95231 HA K EIMNACHE (T1) TruTherm AR Jei#t N , AId/> 90nm 1.2 Pentium 4 &bEE#8 1) HE
HAR AT o A AR N R B RS YA LDE B AT BE PR B M e D TR A A AR DR U AR AR I TR
Ko BRAMEGIN T EUTEP S . 15 5 T ASELE N ) 13X S e 1 A Sk DA R BT IR U, 5 DU A AR R A I
FEILAEFAEL | B AT P B K A 2 S B 4 B B P R

LM95231 ] 2 £l H 474105 SMBus 2.0 Al 12C 3% . % 12C B4 SMBus 2 [A|Z R VMY | 550
SMBus 2.0 #iiti.

i FZ e ok AR PR Y , AT ST VR AR S R GEZOR LML LMO5231 AU HLFRH A . AN B FE Bl , W LUKt
LM95231 B TR Mrikas , DUME KPR EEHFEARIIFE. (ERWRIRET | B QA VE R G il Fe s, AT
KR R A

AR ARE IR S HER AR TR, BARBGR TR SR RGE TR IERAS . BT R A TSRS, RN
13 i, ArgiAeon 13 SLEFF 5 0 B 12 AW 775 0 3, X AT 70 H 5 1 R AIRA AL L (LSb) ALE #R 2
0.03125°C. LT IERE AL TARGSPIREN |, 20N 11 AL, Wi 11 AR 58 10 A f5 5, PR
PER I ARA AL (LS) AEHANY 0.125°C. LTS 70 MR e vric e “HE Rl /T 127°C (2. AR
HERAT AT | 120N 9 frafft s, JFA A 0.25°C LSb.

LM95231 S A% — W 8 5L kS BE K4 % 90nm T Z; Pentium 4 4b3 28 8¢ 2N3904 SRS #E4T % | 3F A R A e rE
T RE SR AR — A SRR, A RER AR . fEWE 90nm T2 Pentium 4 AbFZRES , NJE
TruTherm X ; 71 & 2N3904 SHAE S , BMiZEH TruTherm #830. 7% 2N3904 &K KB WL T 55
TruTherm AT B 227 AL AR L .
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1. TR TruTherm R F2 )

12, IR flR 2517 25%

13. #i& w5 1D

14. &1 1D

NN =
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6.2 ThEET5 HEIE

3.0v-3.6V
|
{ Local
Diode Selector
] A-Z Converter
11-Bit or 10-Bit Plus Sign Remote
™
D+ 4 TruTherm i
, Remote [ Temperature 9-bit Plus Sign Local
D- =——f—p-|__Diode1 Selector 3 Sensor
Circuitry A
D+ < Remote I
D- — _’l Diode2 Selector |« »
| ®-
Local Remote 1 Remote 2 Diode Type p D.II_‘;]de Diode Filter C::Sg Revision &
Control | Temperature | Temperature | Temperature | Selection rutherm Control Manufacturer
Logic Registers Registers Registers Register Control Registers Status ID Registers
Register Registrer

SMBus Two Wire Serial Interface

A A

P SMBDAT
SMBCLK

=
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6.3 KrPE Ui EA
6.3.1 ¥ 75

£ ERBRVCIRA T , LMO5231 2 i 2 77.5ms RFELHAMIR L . mAEREZ 1 A1 2, FFEHH I HFaE. 1A
FERFAERE T, RS F AT (02h) FIEAAL (D7) A2 AR T ISR AR WP BEAT AL B . e i 3 T
LI Id e B o A7 4% (03h) P IR R AL AT B 20 BRSO Bl R, AR R i — M EIR |, SKhri
RIS RIS A 87.7Tms . AR I3 il 40K 3 80 LMO5231 IR ICAS R fi Y it | 4l 6-1 B

2.0 ]| TTIT T T 117
Vpp = +3.3V

Ta=25C T[]

1.75

1.5

1.25

1.0

0.75

AVERAGE Ipp (mA)

0.5

0.25

0.0
10 100 1000 10000

CONVERSION TIME (ms)

B 6-1. FeHad 0] IR PRI YR T

6.3.2 EHERIMNRES
LM95231 #h %k 4x4F F G HE NI B AN BR YRS . LM95231 & — B R FrX Bk |, HBSE —EH 2 )5 .

A A4 1 E N 00h

AR E W E N 0°C , HEIE — IR R

TR AR IR FE R E N 0°C , BB — i sk

R B B IR AR TS o

O AR 1 B B O SR  90nm L Z5 i) Pentium 4 AbFE 2831 5 H TruTherm . mfe W 2 #iAYi%
# N 2N3904 J£4EH TruTherm .

6. REWAERRPRT A AE WA PPIRES

7. BCETAAABEN 00h ; &L, (UNZERE 1 )8 TruTherm iU |, LA [R] = 85.8ms

6.3.3 SMBus ¥

LM95231 /£ SMBus _E [\ Masftiz4T , Ktk SMBCLK 2k 2% N\ , SMBDAT 2k 2 M Al 264 . LM95231 MAS
K% SMBCLK £k , A SZ R P 4E g . #R4E SMBus #iE , LM95231 HA 7 7 Masfhidk. A6 3| AO [T A
Rr b I gmAs |, ASReim B s 3T B 2. SMBuUs Mgk B e T FriT g LM95231 &S -

B E A6 A5 A4 A3 A2 A1 A0

LM95231BIMM.
LM95231CIMM

LM95231BIMM-1.
LM95231CIMM-1

LM95231BIMM-2.
LM95231CIMM-2

o wON -~

1 0 1 0 1 1 1

0 0 1 1 0 0 1

0 1 0 1 0 1 0

6.3.4 EEHIEHR A
5L B B M AN b 70 T UL 2 A7 % s

By 8 A 5% VAT I R E cdls Ty A1 A7 — E RS 3 BOTE AT S E  Ros , Hh LSb (AR AU ) T
0.125°C. ##itk 2 16 fL/Ex 75 , IFEMNAS 8 fragfrds g, R IHAMSE “07 .
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& 6-1. 1 AL HHIFMD (10 fIHFRFS )

B IS k]
= RAY:i
+125°C 0111 1101 0000 0000 7D00Nh
+25°C 0001 1001 0000 0000 1900h
+1°C 0000 0001 0000 0000 0100h
+0.125°C 0000 0000 0010 0000 0020h
0°C 0000 0000 0000 0000 0000h
-0.125°C 1111 1111 1110 0000 FFEOh
-1°C 1111 1111 0000 0000 FFOOh
-25°C 1110 0111 0000 0000 E700h
-55°C 1100 1001 0000 0000 C900h
% 6-2. 11 FLTLRF5 — k]
by 3 BFHhh
= S Wayiisill

+255.875°C 1111 1111 1110 0000 FFEOh
+255°C 1111 1111 0000 0000 FFOOh
+201°C 1100 1001 0000 0000 C900h
+125°C 0111 1101 0000 0000 7D00h
+25°C 0001 1001 0000 0000 1900h
+1°C 0000 0001 0000 0000 0100h
+0.125°C 0000 0000 0010 0000 0020h
0°C 0000 0000 0000 0000 0000h

K DR AR TR I (I R B s i 13 L —dE AN B RS Tk o, Herh LSb (s ARA R ) T

0.03125°C (1/32°C). ¥t \IE 16 Fr X557 , HAEPA 8 Mg fEas h i,

% 6-3. 13 AL —HEFIFMD (12 LIHRFS )

RER AR IR AR T “07 .

BE i< ]
=i N
+125°C 0111 1101 0000 0000 7D00Nh
+25°C 0001 1001 0000 0000 1900h
+1°C 0000 0001 0000 0000 0100h
+0.03125°C 0000 0000 0000 1000 0008h
0°C 0000 0000 0000 0000 0000h
-0.03125°C 1111 1111 1111 1000 FFF8h
-1°C 1111 1111 0000 0000 FFOOh
-25°C 1110 0111 0000 0000 E700h
-55°C 1100 1001 0000 0000 C900h
x 6-4. 13 ML ERFS 3R]
B Hi
— R WAyl
+255.875°C 1111 1111 1110 0000 FFEOh
+255°C 1111 1111 0000 0000 FFOOh
+201°C 1100 1001 0000 0000 C900h
+125°C 0111 1101 0000 0000 7D00Nh
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R 6-4. 13 L ERF5 il (42)

BE B
=] N
+25°C 0001 1001 0000 0000 1900h
+1°C 0000 0001 0000 0000 0100h
+0.03125°C 0000 0000 0000 1000 0008h
0°C 0000 0000 0000 0000 0000h

A FER R 10 A7 —HERIAMY TR, o LSb ( RAIRA R ) 55T 0.25°C. HdlEk a2 16 frExt 557, If
FEWAS 8 frdgfrashifft. R AR IRZA RS “07 o & T +127.875°C H A b il & 15 Hi 2> Bl 4t 2]

+127.875°C , EAIA SR Tl B 4L

HE Hoerml
— 3kl Ay

+125°C 0111 1101 0000 0000 7D00N
+25°C 0001 1001 0000 0000 1900h
+1°C 0000 0001 0000 0000 0100h
+0.25°C 0000 0000 0100 0000 0040h
0°C 0000 0000 0000 0000 0000h
-0.25°C 1111 1111 1100 0000 FFCOh
-1°C 1111 1111 0000 0000 FFOOh
-25°C 1110 0111 0000 0000 E700h
-55°C 1100 1001 0000 0000 C900h
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6.3.5 SMBDAT FiR#i

SMBDAT it & iR, % E N Ef ERim . e 3ys (@ % 2 Edr il ) I_R4t ER Rl , RarrEiz
S SR “m” B, HFEREEIR T UL RGN E , BBk, BN, AN
SMBus T 5 B E % . 10K 58 KPR FE Hb g/ i T LM95231 P4 3 % F4ITT S: BURI AT ART 9 3B 06, B i B0 22 . AR
LM95231 X Ly LR 3.0V B 1 g FE P b BRI | APt 2.1V s, B BH S OCHEBE A 82k Q@
(5%) B 88.7kQ (1%).

6.3.6 iR E kA I

LM95231 BL#& & Ak il zo #2 — B i Btk il g e vk (I S s i o R A 2 D+ 53 GND. D- 8% Vpp ,

o D+ 2%, MAEERFE SRR | ZfREE RN - 128.000°C , MiEkFELG S RE |, Wk +255.875.

WAL 2B AN KRS A7 2447 RDIM 5 RD2M ( D1 5 DO ) . 4 TruTherm izt TiEaIR&GN | BALSH
W D+ 5 D- B MR, 7E TruTherm #0415 2R A I IER: 2N3904 5 A 1T e 2 5 20 1) — 4%
.

6.3.7 5 LM95231 i#{=

LM95231 I FF A7 as Hin S A fresii 6. LHRT |, A TR KE N “00”7 |, BN SeEUA I B 75 7 23 AL
B, GRS EREBE NN E . LM95231 t i aA EidE S/ 2e 1y JE T- VU P ol a2k B 7 — -

R
TN

5 LR et
BN

X LM95231 (1B N KA AR HE 75 Fl Ay & 7345 o S 25 47 85 (1 5N AR 75 B — AN i 7745 o
EEX LM95231 w] PLi L LR B R 7 e — 3T -

1. Ry LA as PO E R ( RBHEBT | @A A s it S m s — MRUR S A4, BN
Rt N LMO5231 B U At ), WO U A& — Mk 55, e SRR Bl 775 .
2. MRFEREGTAR , W MIETH . a7 . EEIHRLU S — k510 58— R E

Bl 75 e A LS . B AR, LMO5231 W] LA 525k F 48 AU AA sRTCHiIA ( TEWi AR A 2s
PREES , SRS QIO Ra — D7 ) o WSERTIVIZRE R E AR 11 AL, B8R0
DURRITA 11 GLAOR B iR e e, X ] DUEE 5 S5 300 MSB 77 47 83 Kk SK 8. 32H MSB Jm , LSB H5 #i8if
€. LSBAGEBURMS . WIRHA M ELLLH MSB , WAL MSB It , 5iZin G LSB #ifs 8iE I 2 i
JeHTBUE ) LSB fH.

.

SMBCLK

SMBDAT

Start by Ack Ack by Stop
Master by LM95231 by
LM95231 Master
: Frame 1 ' Frame 2 :
| H
|

Serial Bus Address Byte ! Command Byte
|

B 6-2. B BT HEB AN LT
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1 9 1 9

YY)

SMBDAT a6/ A5 \aa/ A3\ a2/ A1 A0 \&w mm oo
Start by Ack Ack
Master by by

LM95231 LM95231
H Frame 1 f Frame 2 '
-—— —_— R ——]
! Serial Bus Address Byte ! Command Byte 1
| | |
1 9
Contin _I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_LI_
(Continued) ~ eee = =} =} =} = = = = — &
..................
SMBDAT N —\—
SEDAT | eee (EXEEXTBXEXTEXEDELXE
Ack by Stop
LM95231 by
Master
1 Frame 3 '
! Data Byte I

& 6-3. WL BT BB AN FHFREE—NHETT

SMBCLK
SMBDAT
Start by Ack NoAck Stop
Master by by by
LM95231 ) Master Master
- Frame 1 | Frame f
! Serial Bus Address Byte ! Data Byte from the LM95231 !

B 6-4. ilid 1T BN FAASEI TN, Ho oy F AR BT & H1E.

SMBCLK _U_I_I_IJ_IJ_I_I_IJ_IJ_I_I_IJ_IJ_I_I_IJ_IJ_I_I_I_I_IJ_IJ_IJ_IJ_

SMBDAT A6/ As \Aa/ A3 \A2/ Al A0 \RW, mmm coo
Start by Ack Ack  Repeat
Master by by  Startby
) . . LM95231 ; 2 LM95231 Master
1 rame \ rame \
r-———— ) —_— - »
! Serial Bus Address Byte ! Command Byte !
i i i
1 9 1 9
SMBCLK

(Continued)

SMBDAT I T N A A O O O O O O O S N A A N A IR N
(Continued) eee a6/ as\aa/ A3\ a2/ A1 A0 RW mmm
Ack No Ack Stop
by by by
LM95231 Master Master

H Frame 3 | Frame 4 |

! Serial Bus Address Byte ! Data Byte from the LM95231 !

(o) BAT RSN, J B S B S R
B 6-5. £t %I ¥ Vi B SMBus i

6.3.8 HATEOEA

IR ARAE LM95231 i SMBDAT £k &% it SMBus E#sfF = AL , M LM95231 A Z5i [m] F3E /5 il th I E
FORZAS . XA PR PR 7 SRR

1. 24 SMBDAT MK HL P |, 15 SMBDAT 2§ SMBCLK {4 £ B ~F i s )85 35ms (trimeout) » M LM95231
SMBus REHLEE AN SMBus IR . WEE , M5 SMBus #1375 2.0 , 24 SMBCLK ¢ SMBDAT £k
FRICH P IR RESE 25ms-35ms I, AT sy #lisEmt . Rk | S T i éﬁiﬁﬁﬁﬁﬁ%&#%ﬁi&ﬁ SMBCLK
5, SMBDAT £ % W Zi AR F7IK HEL - 22/ 35ms.

2. ¥4 SMBDAT AN PR, ik FE 8 R SMBus Ja 3. LM95231 H4 758 {5 HA 8] F4T = i 2 IEAf i 2 SMBuUs
JRsh&A. BshE , LM95231 Kl | —/ SMBus Hulik 775 .
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6.3.9 BREEH:

FLIR i R R AT o P T AE SR A A T A WU /8 Bl R R BB A ), 2 Ja s fF IR A MR . XA 2 dle 7
fraw , MM B REER I G AIRIE . BN ZIBE AR TORRE | A/ . IRA S Nz i iiE .
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7 HR
7.1 LM95231 ZHi7E5

iy A AF AP B S N A AF 3 o 137 3 B0 N AE SMBus 5 NI 1E 1 i &7 15 W R) A%

P7 | P6 | P5 | P4 | P3 | P2 | P1 | PO

s

PO-P7 : @4
R 11 FHEELE
£ e EERINME RW ERKMAE B
(753 ) (G way:iiilP)
WA ZAT 02h - RO 5 4 AMARAALAT 1 A B
i 5 25 77 5% 03h 00h RIW 5 AL e ol A 4
TR R IR S 7 06h 05h RIW 2 P A AR IR AR
TR MR I T B 30h 01h RIW 2 1% 4% 90nm T Z Pentium 4 Ab#
#580 2N3904 i IR E R
EFE A TruTherm #Eai% 07h 01h 8 J& FIBAE F A T i f2 A s &
TruTherm A
IR il R OFh - WO - T TR (B RUN/
STOP fiz=1) , WA 3 M@
TR — R . LM95231 272
W 32 A AR A
A MR MSB 10h - RO 8
ZFEIRE 1 MSB 11h - RO 8
TR E 2 MSB 12h - RO 8
A MR % LSB 20h - RO 2 BT AT AL A AR 5 %
AR 1 LSB 21h - RO 3/5 Fr A A A B R
AR 2 LSB 22h - RO 3/5 FIT A AL AL AR S
#3E&ER 1D FEh 01h RO
BT ID FFh A1h RO
7.2 REFFH
D7 D6 D5 D4 D3 D2 D1 DO
Busy pina=t R2TME R1TME RD2M RD1M
0 0 0
A LR Ui B
7 Busy HEEN 17 W, e EfE R
6-4 TRER TEH R “0” .
R 2 TruTherm #:08 H (R2TME) | BN “17 BRRmfE A 2 1 TruTherm X 2 #ed. BHJE , TruTherm
MR 2 5 B — AN A W A R 58 A0
2 52 1 TruTherm B H (R2TME) | EBR “17 MRRERE K 1 8 TruTherm X OGS BHJE , TruTherm
MR R 2 T B — AN A A R 58 0
1 R R 2 Bk (RD2M) WHEN 17 W, FoRERRE 2 Bk, (B D2+ 8% Vpp. H1EL D2- , B
D2+ 27 ) . WREFELF 5%, IREEERECH FFEOh |, #45h
255.875°C ; WAREPAFFSHE 3, IREESHCH 8000h , ¥4)5 8 -
128.000°C. iHVER: , 7£ TruTherm AL TVEBRZS K 2N3904 &R E 1%
FEFE 2 AW AT RE S S EOAN I E .

18 ERXXFIRE
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A LR TiBg

0 FE R 1 Bk (RD1M) BEAN “17 I, RoRmfE e 16k, (BRI D1+ 3% Vpp. Hugk D1-, 5
D1+ &%) . MFEPELF S, BIESECN FFEOh |, )50

255.875°C ; Wk FA TSR, BN 8000n |, HikE N -
128.000°C. i , 1€ TruTherm B b FiE sRART 1% 2N3904 48 4 2
FIZFE 1 WAB AT RS SEOE A E

7.3 EEFAE
D7 D6 D5 D4 D3 D2 D1 DO
0 RUN/STOP CR1 CRO 0 R2DF R1DF 0

(A E27S P B

7 5 B R 07 .

6 RUN/STOP 1 AR R BT AU I SN BRI R B A7 B T LA
L2

5-4 kR (CR1:CRO) 00 : #E44R 0 75.8ms , 13.2Hz ( MLHUE ) |, 24 A P i B — i AP A
X5 77.5ms |, 12.9Hz ( $8E ) |, 2oy—AHEFHEEE A TruTherm .
01 : 4 182ms ##—k , 5.5Hz ( HiAI(E )
10 : & 1 fbEEHR—IK , 1Hz (ML R(E )
10 8 2.7 BiEA—Ik , 0.37Hz ( JLAUMHE )
HE EEELT , @R m R SR I T 30ms ; ik
TruTherm B0 | #HBIANEE 1.7ms ; AL E 15.8ms.

3 R e R 0”7 .

2 Tt 2 HdfEtk = (R2DF) W0 LSRR (0°C 2 +255.875°C)
B A5 RERKR (-128°C & +127.875°C)

1 A 1 HdEHE =X (R1DF) R0 LA SIEERK (0°C & +255.875°C)
1 SRR (-128°C & +127.875°C)

0 TR IR “0”7 .

ERNBOARTHE AN “07 (%)
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7.4 TRE AR E IR A A

D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 R2FE 0 R1FE
DA B L]
7-3 e BN R “0” o
2 TR 2 JEP AR BE (R2FE) 0 : JEBBsM
1 R AT S
1 e BEEUARE “07 .
0 e 1 JEP AR EE (R1FE) 0 : JEB B
1 DR RN AT
- HBRIAE Y 05h.
7.5 mfE IR E R B R A R PR AT A7 2%
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 R2MS 0 R1MS
(1A B i BH
7-3 R BRI R €07 o
2 FE R 2 AL (R2MS) 0 : 2N3904 #A& ( #fr TruTherm x4 )
1 : >RH 90nm T2 Pentium 4 4328 ( #iff TruTherm =02 5 H )
T HERAEH 0.
1 1R BEEUARE €07 .
0 SRR A 1 B (RIMS) 0 : 2N3904 #% ( i TruTherm Hizt CL4A ] )
1: %M 90nm L Z /) Pentium 4 ZLBE2% ( My TruTherm BB )
T HERIAE 1.
L HERIAME N 01h,
7.6 iZFE TruTherm AR 3% 6H)
D7 D6 D5 D4 D3 D2 D1 DO
(e R2M2 R2M1 R2MO {5 R1M2 RIMA R1MO
A L]
7 e DAHREE A 0.
6-4 R2M2:R2M0 000 : ZFE 2 TruTherm BEAEFH 5 7RIl E MMBT3904 48 i {5 FH
001 : ZHE 2 TruTherm B JE A 5 75 & AbH1 38 i3 FH
111 - i@#2 2 TruTherm #5308 A 5 I 4028 3% )i
R, rA RS SR AERIE Mg R, AR .
3 1~ WIRER A 0.
2-0 R1M2:R1MO 000 : ZFE 1 TruTherm BERAEFH 5 TR0l & MMBT3904 4 i {4 FH
001 : ZHE 1 TruTherm B JE A 5 75 & b 2138 {3 FH
111 - iZ#E 1 TruTherm 1508 A 5 I 402 B3 i) i A
R, rA RS RAERIE R Mg R, AR .
EAEIAMESY 01h.
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7.7 A¥ALZFE MSB 5 LSB BEF RS

7.7.1 &HE E MSB

( Rl 10h ) 9 frFfAF St
AL D7 D6 D5 D4 D3 D2 D1 DO
iR SIGN 64 32 16 8 4 2 1

LM95231
ZHCSTZ5F - FEBRUARY 2005 - REVISED JANUARY 2024

REHIE - LSb =1°C.

7.7.2 &HIEE LSB

( HHihk 20h ) 9 A fF S
A D7 D6 D5 D4 D3 D2 D1 DO
Li=g 0.5 0.25 0 0 0 0 0 0

IR EEHE - LSb = 0.25°C.
7.7.3 ZRIRE MSB
( Right 11hy 12h ) 10 AR5 S8k

YA D7 D6 D5 D4 D3 D2 D1 DO
i SIGN 64 32 16 8 4 2 1
IREEHEE - LSb = 1°C.
( HizHibk 11h, 12h ) 11 AL B SRR
fr D7 D6 D5 D4 D3 D2 D1 DO
1B 128 64 32 16 8 4 2 1
IREHIE - LSb = 1°C.
7.7.4 ZREEE LSB
JEP BT RIS 12 AR5 8k 13 MRS kR
fr D7 D6 D5 D4 D3 D2 D1 DO
iR 0.5 0.25 0.125 0 0 0 0 0
TRJEEE © LSb = 0.125°C %, 1/8°C.
PEPE AR HT IR I 12 AL FF 5k 13 AT bR
A D7 D6 D5 D4 D3 D2 D1 DO
LIk 0.5 0.25 0.125 0.0625 0.03125 0 0 0

I BB - LSb = 0.03125°C & 1/32°C.

N T SEBEARF ) R A B MSB I LSB #7724y , WIB S MSB #7745 . 1HL MSB J5 , LSB 4
Wi . LSB B /el E et . WA FEgkiz it MSB , IR XIEL MSB i), 5iZ IR EEAHCH LSB #RkK 8 e JF
7 T e e Y LSB .

Copyright © 2024 Texas Instruments Incorporated R 15 21

Product Folder Links: LM95231
English Data Sheet: SNIS139


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm95231?qgpn=lm95231
https://www.ti.com.cn/cn/lit/pdf/ZHCSTZ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTZ5F&partnum=LM95231
https://www.ti.com.cn/product/cn/lm95231?qgpn=lm95231
https://www.ti.com/lit/pdf/SNIS139

13 TEXAS

LM95231 INSTRUMENTS
ZHCSTZ5F - FEBRUARY 2005 - REVISED JANUARY 2024 www.ti.com.cn
7.8 HIE R ID FEas

( ELHUGtHE FER ) BRiME N 01h,

7.9 B BEITRIEEFEE

( EEECGEE FFR ) BRAAMEA AThe SRR AES (TI) 6 A AT BT | S A2 ai i 1.
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8 L AN SE it

&

LUR BB 2 BE BANE T T e, T ARG AR PRI Se 46k . T % )7 R AR STl E & o i
REEEM TN 20 BRI BT SEI, PN RS TIRe .

8.1 MNARER

LM95231 ] LAAZ I At £ ol i e P A% TR — PRI AA R, LA A N D R th SR I A 5. B RT DUAR
FRENR A EAR L, IF Bl T e SRR AL T R A5 2 18] BRI R S b Bl AR 322 LM95231 51 I
B P B AR 5 ATAT 2 AL RE o T BB e R 5 2 IR LT 5 B P AR (Y R T BE AR ) 5 R s IR I v
SRR T RIS , LM95231 5th A 1 SEFRilfi FER A/ TR IR 5 2 R L W PR . FIFE , B HRE T
BEAR IR T2, DR] b R R AR BT A i BB R S M K T R

B LMO5231 S /MR |, A A AR AR . A T DAL T H AR IC S b, AT BE A A SE T
LM95231 HiE BRI 1C MR . AT fd Y 7 57 AR SR S s ) Ak B A B 2 R L - TE A, 032 R
BRI LR Z B 5, JF Bl T2 L5 R R AR . R 2R T ANE S R . @IUE ] MMBT3904
sty VRS R S AU 88 O e S L 1 B A

LM95231 ) TruTherm $5i AR LURS I AL £ il XAV S, Bl b PRSI = . #2514 TruTherm £
AJa, LM95231 R LIRS —HE MR IAE |, Flin MMBT3904.

LM95231 &t i fl , mill&E 90nm L2 Pentium 4 A-FEE$EE MMBT3904 & 4 E f 45 I I i S0 Bl — AR .
TR CHE R E R A A, 0 DUBHE A — XS AR A 7 EC 2] 90nm T2 [ Pentium 4 4b #2358 MMBT3904.

8.2 #AIR
8.2.1 “HRE A
8.2.1.1 IR EFE B FX 18 B I

HEIRE AN AR, AR Vee, T A IE ALURRA

v
Ie = I x [LHEEJJ "

L

\

_kT

= q
q=1.6x10""° FEL (ETHAT) ;

T = DAFF IR SCN A (R A 5 I P
k=1.38x10"2 fEH/K ( B/RZEHH) ;
n & CHE G T AR AR AR T

Is = AR , 5TEMK;

l¢ = LR FEM R SR 45 1 1 7] FELIRE

Ve = FEM R ST %

FERGBN I, -1 TR LLABE AT, ATEATEER , A2 LR 253K

Voo
IF = |3 envt

\Y

)
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TR 2 9, n M g Bk T &R € AR T L2 il A 32 ) P AN R PR (Ieo/leq) RN A2 1
HURZE , AT EATERR Is Il SRARIE R BEZ AR RIBL TR ¢

|
AVBE=T‘|XKéTX|n[I%}
3)

KT 3 WA IR ¢

AVBE Xq

T=7I
nxkxln[F—zJ

Ik

(4)

i MMBT3904 <5 “ s iR g, TR 4 @M. B8z “ 7 AN TRRTRER , flink
EAPOER D] GND AN RE | Wil 8-1 Fron , K™ AR SE M AR B AR A o X AP TE I AR BRAR Ik 0 A I AR
PONHIEM T SRR | Tk d TR 4 22— M it HiX — %5,

TruTherm BEARME A @EAE AXGFER 5, 1X/E FPGA B LA i B A A5 (R R R

AVge X q

ICZ
k x Inj=——
e

T=

®)

Pentium® 4 $lE=tr | 10058 | N
D1+

PROCESSOR

D1-
D2+

—r 100 pF D2-
I3 LM95231
«—
Q1 —>
MMBT3904 Ir

E 8-1. A AR R

WAGLEN B 8-1 AbFE 2% rh AT S B AR B IR S, A Rs H TruTherm £, B85 R 5 0G&E H T ik dh b,
8.2.1.2 (/BB RZLZIEE

LMO5231 Jlf5 ) i [ 18 G145 HR IR PR BRI 1ERg [P . AEFRARR 1 n J2ME——ANRFB &S H , BRI T H T
B THRE. BT AVge 5 n M T HMIEL , BTEZRK n M4 SRR X 2 JT k. T AREAR R A
Sm AR AR, P E & BRI INAR R A HERPE. XTT 90nm L ZH) Pentium 4 ALPEZE | AL BEES 1)
e —E AR TR 4 oL p SR ER | Intel $7 @ AR SRR AR 1 +1.19%/-0.27% . Hil
ARl AR AR A2 65°C (1338 JF/RIC ) /% N AR EE MRy £0.75°C , JF HAC B — i B A +1.19%/
-0.27% MARELAEARAL . Jr /B AL BE SR BE (IR & RGN

Tacc = % 0.75°C + (338K ] +1.19%) = +4.76°C ©)
i
Tacc = + 0.75°C + (338K ] —0.27%) = —1.65°C 7)

TrueTherm FEARM A A E AR TR 5, N~ EARFAE G | IXEIERB VIR /ML 224, 4T 90nm
T2 L) Pentium 4 AbHEZS | SRS A RPAEFEAR /AN £0.1%. 5 TruTherm HoARK RS B2 & 3 -

Tacc = +0.75°C + (338K ] £0.1%) = + 1.08°C (8)
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PN R EL DIV 115 22 T A2 FH T FAVIBC AR A N B e B AR A 2R SR G R EL S AR  . K 2 A B B Bl R ER R e T
P WA BB BE . X T 90nm L2 Pentium 4 AbFESS | ZHHA#AYE A 3.33Q . LM9O5231 H[iER 90nm
1.2 Pentium 4 KSR LAY B ECERH . RFEEAIRZ & Pentium [HRBCH A0 , B 3.242Q % 3.594Q B
+0.264Q % -Q 0.088Q ., LM95231 HFHEHIH (Ter) 71 A2 R R Z M5 A SR & .

TER = RPCBX 0.62°C/Q)

©)

£ Rpcg 55T +0.264 Q 1 -0.088Q [N T , KM FEF 9 2452 Fh Bk FH A0 S BN AIMRZE N +0.16°C 2
-0.05°C. IRZE/SALIEHER , NI 2R A A AR A5 AR R A IR R, SR TRE HL

AVISERR

JiRes 9 IE R St BV R B AR L R B SR AR 2. th T PCB S BRHLFH AR/, BRI IZR 22 10
KRB IRLONIE , AT LMO5231 (ki H 30 rh el 25 12 0% 22 T RIV ALK R Bk o

ALPEEE R “HREAR np, B HEER
min BLAYE max

Pentium Il CPUID 67h 1 1.0065 1.0125

Pentium Il CPUID 68h/PGA370Socket/ 1.0057 1.008 1.0125

Celeron

Pentium 4 , 423 5| il 0.9933 1.0045 1.0368

Pentium 4 , 478 5| ji 0.9933 1.0045 1.0368

KFH 0.13 K 21 Pentium 4 , 2GHz % 3.06GHz 1.0011 1.0021 1.0030 3.64Q

KA 90nm T.Z ) Pentium 4 1.0083 1.011 1.023 3.33Q

Pentium M 4225 (Centrino) 1.00151 1.00220 1.00289 3.06 @

MMBT3904 1.003

AMD Athlon MP 15 6 1.002 1.008 1.016

AMD Athlon 64 1.008 1.008 1.096

AMD Opteron 1.008 1.008 1.096

AMD Sempron 1.00261 0.93Q
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8.2.1.3 LN AT FEBEAE 1+

N T AMEHRARFAEVE SO RZE | A AR AT 0 RE G A BE AR EAT 1 AHE . PRI (T1) MR A R SR IR 2 AR 4l
25 78 Ab 33 S (1% SR S BAR AN A I P PR AT T ORSHE . LMO5231 Sk P A S BAR DR R ER R L BEAR AT TR
#E NI TG 75 A A1 1 B B ) SCRE MMBT3904 i A5 90nm L2 1) Pentium 4 AbBEES . BE3RAF RS A 1 W & 25
R, K 90nm TZH) Pentium 4 4288 EREATIRR , MATIT TruTherm #isX , LSRR B3 /N 4R 21 AR 7>
AT SINKIRZE (EZ T 8.2.1.1 ) o ZPREAT R 52 Ab PG R R BEAT B HE O 2 A% B 5 A [F) R R 0 A PR 45 T
I, 25 NEENRIRZE -

I A, 5 A ) Ak T 5% A TR = AR R 5 Pl P R 22 A i SRV 1A A 0 L P9 T RE A PO o
R AR BEAR RS 22 7 o S BUL 8 e B 1 2 A8 4k, DRIt A B2 Vi L ) oot N 242 H AR TR DABEAT RS HE . LR
AT TS5 LM95231 P sZ#E A F ) H An AR B ARPE AT 42 P 5 IR EE A IR KL (Ter).

Tcr = [( s~ 1 processor) ¥ N s] X (Tcr+ 273K) (10)

Hr

o ng=LM95231 KRS AEFR AR
o np= HbnPE AR R R AR
o Tcr = HERREVEE A EFEE (°C)

T2 10 FIREIE RIBON. B N 2] LM95231 A Bl il s b . Biln |, M LM95231 ik $f 3904 15T |
2 B B gL R AEF AR ME A 1.008 ) AMD Athlon 4bFESS | XFF 60°C F| 100°C HIEEETEE |, & IERBUEHE N

Tcr=[(1.003-1.008)+1.003]*(80+273) =-1.75°C (11)

R, M LM95231 fiE S dbig 2 1.75°C , DIAMEAS[F A B JE BRAR H FR .
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9 fii 7

9.1 R RE KR ) PCB £i &

GND I T

D1=D2=D3

B 9-1. B —RERLKAAR

FEAD PR AR AR SE e PR A, A R R IR DGR . SRR B AR A AR A LMO5231 IR b AR
Pl R S EGR FAHER . WIS, LM956231 S (5 5 BV LUK 9 B MRS DL R 45 5

1. Vpp N85 100pF JEBEN) 0.1uF B 8%55 . 100pF L2 g i R B 5E i i ol S . LM95231 [tk &
BB N KY 10uF R EHAES.

2. U 100pF M8 55 B8 LA 4R R UEFR =g /5 | (HATBEAS 275 1. TR E] 100pF HL25 48 AT 42 2 UL AT
o P RS 55 LM95231 5] JHIE .

3. HAENR , LMO5231 N E P B A EE S ARSI 10em VSR , AN R TR E . EHMF. 1Q
FRIAT £ B BH FT it S 80RA 0.62°C IR % . %15 2 nl DUIE R4l ) 1 B A A A (RS MR AT B

4, TREALRFM (W ATRERE , EOF AR ) Ml GND R . 1% GND {RI L EAS N AT D+ Al
D- ZRE% 2 0] QSR me A A SR & 31 AR LR, A BRI R RS A 3518, IXAH 24T D+ Fl D- £k

5. B HE I LR R B U L AR B B A 2R

6. BERAEITECPAT T R B TR AR R A A 2. AR N S s T A 2k 2 DR EF 2em (B
=

7. WERTEE ST, SRR s A AT LR L 90 BE A RS X

EHz LM95231 GND 5| B s A8 A7 B2 R ] e SR iE SR — AR SRR 1 Ab #E 48 GND.

9. D+ Ml GND Z[a]LL K D+ il D- Z [a]{IJe IR SR AT BE /N 13 GN42 IR HLIAR T B2 S 80 A iR P e B B
15 0.2°C MR ZE . PRFFEl FL AR R AT BEE v mT DA B K PR b /D s FL Y

W & BT 2R R ) 75 KT 400mVp-p (LSRR ) H R T GND 500mV , "l ag <1k LM95231 i&Ih
HH4T SMBus {5 . SMBus A& EE WS , X&FEAL LHIA B ERRE. RE SMBus [ KiE
SHRA AR (B 100kHZ ), (B4 75 B B A (R M 2k BT 2 AN B4 L BN B B A 2R 5K 1) 2R 46 PN S B I Aff
. LM95231 ) SMBCLK fit A H AL & —> 3db ¥ MAI% 218 40MHz 1¥) RC B JEH % . 7T LS N4 s BH
tj SMBDAT 1 SMBCLK £ % f Bk , #t— D By bR /= AR . 8 20 A 26 BT S R X 3, FEf R e
B EUR IS 3T 26 % 5 SMBDAT #il SMBCLK £k % 52 B A58 X, M 58 PR3 ek /b g 7 484 o

®
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10 B AR

THREEKREWIFR TR, FEAE T TR 8 R A2 AR R R AR 7 10 T B AN

10.1 SCRS ST

10.2 BSOS B HE S0

TR EEHE A | 1 SHE ti.com LIEMErS BOCHEe . A A BTN |, BT AE I EGT hE EE
T, GRFERNEME R | EEE A OB SR A s T il .

10.3 X FFEE

TIE2E™ o0 e Hrig iz e TR EE SOk | T E NG KA RAGE . S IE MM 5. BE
PRI H RN & |, RIS A 75 AP &1 5 B .

BEPE A A TUBRE “HRIERE” SRt XA IEAMIER TI HARBE | I EA—E R T WA 1§20
TI (i F 452K

10.4 Hitp

TI E2E™ is a trademark of Texas Instruments.
I b % B A & I =

10.5 FEHL AR ES

FHUCH (ESD) SHIRIX MR L . NS (TI) B UG i 24 TS A 0 A B P . 1 S 05 T W fro b 3
A RIS | TS SR B o

‘m ESD MR /N2 SEUNMAOTERERE S , KRB RARAFNE . RS2 RS T RE A 5 2 2R | R NAER MM
B0 S T RE 2 T RS R AT B RS A KA
10.6 RIER
TI RigE ARIERI MR T ARE. 7 RE4Eng 1 AE .
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1M ABT IR
T o DLRT RS B TR AT RE -5 24 i RSCAS f8 TR AN [

Changes from Revision E (March 2013) to Revision F (January 2024) Page
o BUHT R SCRADLECHTH) TI A R AR . AR . BRI XS BRI T oo 1
Changes from Revision D (August 2006) to Revision E (March 2013) Page
o VB E AR R BIRRIAT R T LA TSI et 1

12 HUk. HEMETIEE R
TR A S MU BTG R . X5 B4R E S F e ol e . BR g A s , A TEA , H
ASKSTATIEAT . A7 RILEAR R AR ashicAs | 75 2 0 A2 1 5 A
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LM95231BIMM-1/NOPB ACTIVE VSSOP DGK 8 1000 ROHS & Green SN Level-1-260C-UNLIM 0to 85 T25B
LM95231CIMM-1/NOPB ACTIVE VSSOP DGK 8 1000 RoOHS & Green SN Level-1-260C-UNLIM 0to 85 T25C
LM95231CIMM-2/NOPB ACTIVE VSSOP DGK 8 1000 ROHS & Green SN Level-1-260C-UNLIM 0to 85 T26C
LM95231CIMMX/NOPB ACTIVE VSSOP DGK 8 3500 RoHS & Green SN Level-1-260C-UNLIM 0to 85 T23C

ples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
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continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM95231BIMM-1/NOPB | VSSOP | DGK 8 1000 178.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM95231CIMM-1/NOPB | VSSOP | DGK 8 1000 178.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM95231CIMM-2/NOPB | VSSOP | DGK 8 1000 178.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM95231CIMMX/NOPB | VSSOP | DGK 8 3500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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www.ti.com 20-Feb-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM95231BIMM-1/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LM95231CIMM-1/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LM95231CIMM-2/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LM95231CIMMX/NOPB VSSOP DGK 8 3500 367.0 367.0 35.0
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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