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RX ;A

RX RX RX
TX C X TX - X
Host R +—
Interface Logic Interface Logic Interface Logic
Devicey Device(y) Device

K 7-3. TMP144 51t4E : NE AR RH P WER ( BEEET ) BRI EERES

Lk LC KPR , S BRI B S pis . K 1 SN INT_EN 2 A3 E LC fiL. TMP144 & S 2L RHF1E
R, ERIREU TR —

o BRURBN A R WS R A 7
s BRRIERBREEN WA
o RAELHEMEH.

PLEREDN AR ER INT_EN. TMP144 78 EHLS A SRR C B 3 47 45 7P INT_EN BEE N E8T 5 A AROR K
Wi J, AN AR T .

OB RS, L EK TMP144 7 UAE EHLUS shd (5 5510 B RN A b . D 7S iXpis ol , T1
WCEENUE RIB RS 775 Ja RS B e iom (RPN ES . Rz 1, )”'JIHLTH?%?%EEO WRIZALN 0, MR
B LR TMP144 S IEAE R IV E R, BN AURIE 2/ P IHE R a2
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7.5 SMAART Wire™/UART #

TMP144 1] TI LA 8% UART $EABEE L , 9 SMAART Wire™ ., TMP144 G5 B E51 1 TX
A RX, JEH , XS EIE N ER , JEH RX ERESHEFER TX, BReAESs 00 Z07E 2k b i 7E Huhik 2 Fic e
o R A R IR H U

O R N E BN E (BN 28ms ) |, RIS R 2 TR 8] 2 2 AR A

7.5.1 BEHNMY

SMAART Wire™/UART WX & UGB S AR LS 8 117, H i Jefbii (R E 2L (LSB). A4~ 8 i #fi LAt T84
TR & 26 BT HE |, DA T3 5 s BT 1 /20 ST S5 R . B AN 8 A i AR da i A 1B A7, TMP144 \]LL
RO T HAE A T R R RR [F 2P I8 AE

SMAART Wire™/UART 815 P K25 BT -

FEWURIE NG K B S BT .

EHLRER L 77T (55h) PLik TMP144 5 EHLHIBEE R R .

FEWAERI 15 5 K&k —MF 1E AL

FEHURIES RGN, JFIR A a7 2 7 I AE IR,

FENURIES =AM, 5 ERAUH T 5 ANEEE 775,

WRELZBAML , EHVKRIEEE 7.

FHURIE—AME AR 52 % R .

Noogabkowd-=

&E
W & B A7 A R E IR SR BT 4, 20 T P55 6 5 R IR B 7715
K 7-4 HEBRTZRF.
S|1|0(1f(0of1|]O0|1(|0O{|CP S|C0|Cl|C2|C3|C4|C5|C6|C7|P|S|DO|D1|D2|D3|D4|D5|D6|D7|P|S|D8|D9|D1(1D11|D12|D13|D14|D15|P|

Calibration Byte (55h) Command with Address Pointer Register Data (8-bit) Register Data (8-bit)

S = Start condition of SMAART Wire™ protocol
P = Stop condition of SMAART Wire™ protocol

E 7-4. BHBEE B NAIR

Driven by TMP144

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

s|1|j0|1|j0|1|0|1]|0]|P S|CO|C1|C2|C3|C4|C5|C6|C7|P| jS’DOlDllDZID3‘D4ID5lD6ID7‘P‘S’DBID9lD1({Dll‘D12‘D13lD14IquPr

Calibration Byte (55h) Command with Address Pointer Register Data (8-bit) Register Data (8-bit)

1-bit default delay for
bus direction change

&l 7-5. 3@ @5 IR

S = Start condition of SMAART Wire™ protocol
P = Stop condition of SMAART Wire™ protocol

G TMPA44 R | LU Rl (R IR MR k. 2 7-2 B T a4 A3 1 1.
R 72 Ry TE
S ERME R RWAY:id -
C7 (MSB) Cé C5 C4 C3 c2 C1 CO (LSB)
GLBL IN3/ID3 IN2/ID2 IN1/ID1 INO/IDO P1 PO R/W
& R AR AL 1 0 1 1 0 1 0 0 B4
A JRRIIA 1 0 0 0 1 1 0 0 8C
A JRyHihk 43 i 1 0 0 1 0 0 0 0 90
AR TEBR 1 0 1 0 1 0 0 1 A9
2REN 1 1 1 1 0 P1 PO 0 T P[1:0]
4 R 1 1 1 1 0 P1 PO 1 ST P[1:0]
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R 7-2. A FFH (continued)

e fr &G st RiE
C7 (MSB) cé c5 c4 c3 c2 c1 CO (LSB)
GLBL IN3/ID3 IN2/ID2 IN1/ID1 INO/IDO P1 PO R/IW
ER PN 0 ID3 ID2 ID1 IDO P1 PO 0 ¥:F ID[3:0] 1 P[1:0]
U 0 ID3 ID2 ID1 IDO P1 PO 1 J£F- ID[3:0] A P[1:0]
7.5.2 &FHMEAL

FEHLAT AR S e EE H I TR TMP144 2848 ke & R AF 2 A a4 (C[7:0] = 10110100) , w1lEl 7-6 Fias. U EiZbr
L J5 , TMP144 B G BrastF ID ZANAIFTAE Wl e St S 2. RAEZm & R Ara g |, 7E
SR S 2 AT ETE TMP144 338U BiZ a4 . IR ENFT RSP FKITA TMP144 834 1k 4 R
BAL, MbFZRRE,mS , BRA'ERAER L.

R/W PO P1  INO/IDO IN1/ID1 IN2/ID2 IN3/ID3 GLBL

S 1 0 1 0 1 0 1 0 P S 0 0 1 0 1 1 0 1 P

Calibration Byte (55h) Command Byte

B 7-6. =RPMFR ALy &R

7.5.3 /IR HHE B 5
SOk T 2R A TMP144 #LLE IR %R | WK 7-7 Fis.

RX ;J

A

RX RX RX
X L2 L TX

T v A1 | vA

Interface Logic

Device(l)

Interface Logic

Device(z)

Interface Logic

DEViCE(N)

Bl 7-7. TMP144 %{E4E : £RWIGNE I R RRE
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nE 7-8 s, EWLLAURERIME A4 (C[7:0]1= 10001100) , AME S 4o H it bk g7 gmfs , BARB T R4
Ef R,

R/W PO P1 INO/IDO IN1/ID1 IN2/ID2 IN3/ID3  GLBL
Host TX S 1 0 1 0 1 0 1 0 P S 0 0 1 1 0 0 0 1 P -
Calibration Byte (55h) Command Byte \\\
Device-1 | N N I I oo T I T |
s 10 1ot o/ 110 P S} OO0 | 1 |1} 00 o 1 P I | Devi
T S TN N ISR (IS IS T IR (S SO ISR IR I (IS IS IR IR ! evices
I in Pass
. T, [ I A I R A B [ R i D e A A~~~ -7~ i Th h
Device-2 3531301oiliollioipi5303031313030 OiliP / roue
X ! | | | | | ! ! | | | | | | | ! /
{0 ) S I S S S S I /
¢
Host TX 0 0 0 0 1 0 0 1 P
Address Assignment Command (90h)
Device-1 S 1 0 0 0 1 0 0 1 P
™ Device 1 (TX) Device 2 (RX) - N
\
\
\
Device-2 \
X "
|
/
1
Host TX /
//I
Device-1 e e -
X i
v
Device-2 S 0 1 0 0 1 0 0 1 P
X
Device 2 (TX) Device 3 (RX)
& 7-8. & RVIsRib Ao e a2
EX T HD A 25 M . —
HEHP A TMP144 iR y)in i ar 75 I Wt aER |, il 7-9 Pos.
RX;1
RX RX RX
X O———»O—9——o0 )K,—b —————0 ™X ——»O————0 X
- — |
Host L)
Interface Logic Interface Logic Interface Logic
Device;, Device, Device,

& 7-9. TMP144 3§4E4E © Huhb43Hc 3 shi B 2R %S

RIG , FHLL AR IEHIEE 4, 45 C[7:4] = 1001 #1 C[3:0] = 0000 , H:1 C[3:0] F ik & — A28 1F
Hbo ZTFAENERAEAE B 1D BB — DR AE S b I BT | SRS R AL, R 7-10 FoR. AR
Ja B iz ik A2 B BE ) R — AN 2
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RX ;A
RX RX RX
TX C X > e X
Host e —
Interface Logic Interface Logic Interface Logic
Devicey Device(y) Device
7-10. TMP144 35764k : S5— AL G B B SRS
TEEE IO ETA SRR & B LS, NS CENEE B s — AN R RHRE + 1. FALURT DA A A B R

HH R A e R L R RS A AR S L o

VRPN Z )G, R GERT BLE T 0, e Bld

TEAT A HoAth B 1E 2 BT HAT
7.5.4 &RERTEr

LT LA AEBE T B FTE TMP144 8341 42 /s B vh Wi & (C[7:0] = 10101001) , i 7-11 s . W EIit

ol 4 JR)

R a , TMP144 f 25 ARk il ( BCE A A7 a4 PSS 11 uuﬁﬁ 0)-

E TR (R B EST )
Wrdw & K ZEREEF T —A TMP144 |, SR EHndEH ALk . WRZ A0 B A WERP T,

WU 25 AF AR 2 157 1B

B IRFFAE AR LT

AThk. EEFRYIGH TR LR, I HAL50

R TMP144 2 BT T B &EHIF K
s MR PR R iy A Bk o

THER P by & 218 1d %

TEHERLIE | R T, SRR B P2 ) A B v w0 e oo s maron Moo st
S 1 0 1 0 1 0 1 0 P S 1 0 0 1 0 1 0 1
Calibration Byt (s5h) Command Byte
B 7-11. &RERT WS mE
7.5.5 £F[EBMMEA

FHLAT LA KiEd C[7:3] = 11110 F1 C[2:1] 4L E/ B N2 R 28 R I T TMP144 &t 4 R i Bk
BANmA, UIBREE T A5 P[1:0] , Wk 7-3 fin. RS A4 H C[0] = 0 Xon. EHLIUNFE1L
WED—AFAEIE | FEEET RS TMP144 #5258 N (277788 |, W&l 7-12 fios.

R/W PO P1 INO/IDO IN1/ID1 IN2/ID2 IN3/ID3  GLBL
S 1 0 1 0 1 0 1 0 P S 0 PO P1 0 1 1 1 1 P -==<
Calibration Byte (55h) Command Byte
‘/
\
\
> S DO D1 D2 D3 D4 D5 D6 D7 P S D8 D9 D10 | D11 D12 D13 D14 D15 [

Data Byte-1

B 7-12. £ A5 A AE

Data Byte-2

16 Submit Document Feedback

Product Folder Links: TMP144

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/tmp144?qgpn=tmp144
https://www.ti.com.cn/cn/lit/pdf/ZHCSIJ6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSIJ6B&partnum=TMP144
https://www.ti.com.cn/product/cn/tmp144?qgpn=tmp144

13 TEXAS
INSTRUMENTS TMP144
www.ti.com.cn ZHCSIJ6B - OCTOBER 2018 - REVISED APRIL 2021

2R iar A H C[0] =1 7. W& 7-13 iz, #84F ID 24 0000 () TMP144 Fifi f5 Wit S 2k |, tEmar e

HAz C[2:1] (X B T-Hlls T A7 d 48 51 P[1:0] ) farn %l | REERNER S 4. 2841 1D 25 0001 () TMP144 [ifi 5
SERMFENFS, R P HAR TMP144 SRR IXEZH R P51

R/W PO P1 INO/IDO IN1/ID1 IN2/ID2 IN3/ID3  GLBL
Host TX S 1 0 1 0 1 0 1 0 P S 1 PO P1 0 1 1 1 1 P e
Calibration Byte (55h) Command Byte . \\
77777 | N T e e A B e Devices \:
Host RX s 0110 1 o1 ol P s 1 lpPo|PL| 0| 1! 1 11 11 p inPass
NSO IS A N SO AR R IR ool b Through ,”
Host TX B RIS T
Sy
Host RX S DO D1 D2 D3 D4 D5 D6 D7 P S D8 D9 D10 | D11 | D12 | D13 | D14 | D15 P "
Device-1 Data Byte-1 Device-1 Data Byte-2 \“
/
HOSt TX A
(\ -
Host RX S DO D1 D2 D3 D4 D5 D6 D7 P S D8 D9 D10 | D11 | D12 | D13 | D14 | D15 P
Device-2 Data Byte-1 Device-2 Data Byte-2
B 7-13. &R m LR
R 7-3. bk
P1 PO B
0 0 RZZFfras (RiE)
0 1 BB A fFds (BHUEAN )
1 0 Tiow & FF8% (SN
1 1 ThicH T8 (EEUE N )
7.5.6 BAIEHMIHA
FALAT LU R 3% B 5 N iy A R ) S A6 B H IR RE . TMP144 280 & s U 'S N 4. U5 N &6

HFLLF S

« C[7]=0 ( *phastEin )

+ CI[6:3] = #=/F ID (ID[3:0])

« Cl[2:1] = HudliFF A7 dsfa %t (P[1:0]) ; iE Sk 7-3
« C[0] = RN S NH& ]

wniE 7-14 P, RS S AN dr 4 H C[0] = 0 For. FEHLLAUNNL C[2:1] 487 175 47 st 220 — N7 1 i 8

o KI5, AL 547 C[6:3] a7 HIERAF 1D AHXT RZf) TMP144 2 S HTAH S 1) 25 17 4 -
RIW PO P1  INO/IDO IN1/ID1 IN2/ID2 IN3/ID3 GLBL

S 1 0 1 0 1 0 1 0 P S 0 PO P1 IDO ID1 1D2 ID3 0 P -~

Calibration Byte (55h) Command Byte :.‘

( i ttteftuietetelutsie ’

Sa S DO D1 D2 D3 D4 D5 D6 D7 P S D8 D9 D10 | D11 D12 | D13 D14 | D15 P
Host Data Byte-1 Host Data Byte-2
B 7-14. BB Ny SR
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W 7-15 Fias , BREs ALy 42 B C[0] = 1 F#or. W 7-16 Fian , 547 C[6:3] a7 2844 ID AHXS B K2 16
BER ) TMP144 5 e sk | s a e s Cl2:1] Faan s |, JFEHiERE S 2k,

R/W PO P1  INO/IDO IN1/ID1 IN2/ID2 IN3/ID3 GLBL
Host TX S 1 0 1 0 1 0 1 0 P S 1 PO P1 IDO ID1 ID2 ID3 0 P =<
\\
Calibration Byte (55h) Command Byte N
A "77777‘ 77777777777777 7‘ 777777777 R A I 7‘ 777777777 7‘77777‘777777777 Devices \\\
I I I I .
Host RX ! S i 1 ! 0 1 0 ! 1 0 i 1 i 0 ! P} S ! 1 PO i P1 IDO}IDl ID23ID3} 0 } P in Pass 1
[ S LIRS S E NN SR SR, S | [N P EPR SO, EpE LIRS N L Through /
//
L
Host TX et -7
|
\\
Host RX~" S DO D1 D2 D3 D4 D5 D6 D7 P S D8 D9 D10 | D11 | D12 | D13 | D14 | D15 P
Device-1 Data Byte-1 Device-1 Data Byte-2
e .
& 7-15. BMERE iy & AR
RX; <
RX RX RX
TX 0————————»O———4 TX ———¢—0 X — —»O—— TX
Ny A
Host eeo o

Y Y

Interface Logic Interface Logic

Y

Interface Logic

Device; Device,,

Device,

Bl 7-16. TMP144 257688 : 55—/ a80F B B HURAE 1] ) B 2RTS
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7.6 TIPS

K 7-17 8o T TMP144 [ S A7 s 45 M o Ar A7 as Z (8 A0IE 15 #% LSB 1S U il 4 AR % . W&o 8
oz i & A A7 A TR E EHLESAF 2207 1R R 35 A7 I L H R B

Command
Register
= Temperature o
Register
> Conflg.uratlon > RX
Register I/0
Control
Interface
T
> er.np.erature Low > >
Limit Register
.| Temperature High |
"|  Limit Register g
Bl 7-17. A EFFREH
R T-4. TIPS
Hihbig4t P[1:0] it =LA bS] FHHRAIR %)
00 R 0000h Temp_Result VYR et 3
01 R/W 0200h it i B 2 A 2% 3|
10 B 3C00h Tlow_limit T T IR A7 2% 3|
" s F600h Thigh_limit W FIR a4 3|
K 7-5. TR R 0] KBS
iR R B
TRIHA
R R BEHL
RC R BEEL
c RIYEER
R-0 R E2HL
-0 R[5 Os
=P i
w w 5N
WOCP w w
0oC 0 HPiERR
P AL I
SALEERIAE
-n A fE R EBME
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7.6.1 B R HFF8 (P[1:0] = 00) [E£I = 0000h]

I BESE RAF A7 AR LL 12 frel 13 Aok sCfF e e 48, AR T HCE w7 /748 th ETM A2 R .
ik K. ERBERAE |, EH KRGS RET , IRE RS 430N 0°C,

B L 3k b

4 ETM MiBECE A “0” B, 230FIE S 4 RafFas Bl 8o 12 Al , HI R B aa &N “07 o EES R
fl)—/> LSB 2T 0.0625°C.
R 7-6. RELERETF% (ETM = 0)
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
T[11:0] EM {4
R-000h R-0 R-0h
R1-1. BELERGFHFE (ETM = 0) FB 8
B R HH =2 BBy
15:4 | T[11:0] R 000h BRJA — BRI 12 Bk LS R
3 EM R 0 R
20 | R oh 1R

Y ETM AIIEEN “17 I, SFI0IR LS RAF 7 A FIC E Oy 13 . 4RI LSB %7 0.0625°C.
R7-8. BESREFTA% (ETM = 1)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
T[12:0] g
R-0000h R-Oh

R 79. BELRFF4E (ETM = 1) FER BN

fir FEB it HAr L
15113 |T[12:0] R 0000h R — ARG I 13 ALIREESS
20 R R Oh TR

7.6.2 It B %775 (P[1:0] = 01) [E4L = 0200h]

Pie B A A7 s ] Tl B A% s TARR Rz by |, IR AR SRR . U5 N A & 563047 LSB.

IR (B 5 A7 A LG
RT710. BEFFH
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
INT_E CR[1:0] FH FL LC M[1:0] ETM 758
N
R/W-0 R/W-0 R-0 R-0 | RW-0 R/W-10 R/W-0 R-00h
R 7-11. B F AR B
A =323 e =i =LA PiEH
15 INT_EN R/W 0 ch i R A
0 = HllT B 42 H]
1=l EH
14:13  |CR[1:0] R/W 0 ol R e R
00 = 0.25Hz #fig R ( BRIMHE )
01 = 1Hz kR
10 = 4Hz FE il R
11 = 8Hz F il &
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R 7-1M. REFHFHFBEU (continued)

b TR

it

Hhr

]

12 FH

R

0

BRI
0 = RIS 1R
1= i iR A B IR

1 FL

iR &
0 = R MR
1= B T IR

10 LC

R/wW

Bt
0 = b bR AE IR e
1= bk A7

9:8  |M[1:0]

R/wW

10

P AT

00 = KM

01 = HYf K Fe A
1x = BB

7 ETM

R/wW

PR A
0 = EEH
1=K E R

6:0 |fRHE

R

0

TRE

7.6.3 IEE T ER&F7F4% (P[1:0] = 10) [E I = F600h]
TRV PR 75 A7 8% FH T ARt 2840 R BRAR BN IRIRE . B LR EAES -10°C. R Y% ETM = 0 i FHBAE

AEM ERRIREFEIREE R |, SRS BEES R SEE PRSI TR WREE RN ZE AT
WEMNRE , WECE T4 FL AT E AL .
M E A AR ETM A7 S8 5, smZN @ SO P FER A7 4%
&1
2 ETM A% BN 0 I, %F EM 74T B N FK 4k 20K .
R 712. BETRFHFE (ETM =0)
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
L[11:0] EM frE
R/W-F60h R/W-0 R-0h
xR 7-13. BE TR&FFHE (ETM = 0) FB
bR R Hhr BiEg
15:4 L[11:0] R/W F60h 12 P38 R PR B E
3 EM R/W 0 M ETM =0 B ANH#E
20 || R Oh e
R 714 BETREFFHR (ETM=1)
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
L[12:0] TRE
R/W-F600h R-0h

R 715 BE TIRE A4 (ETM = 1) FEUiH

(DA FB& E~yi) LA AL
15:3  |L[12:0] R/W F600h 13 i fE N RS
2:0 178y R Oh TR
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PACKAGE OUTLINE

YMT0004 PicoStar ™ - 0.15 mm max height
g
PicoStar
0.4|TYP
E 4.1 04 ﬂ
. 2| } i
|
CORNER ! A
SYMM
- q T e
TYP \
— | Q B
|
1 ‘
0.15 MAX SYMM
X803
[ [0.0150 [c[A[B]
| |
L SEATING PLANE
0.018 r
0.008

4225388/B 08/2020
NOTES: PicoStar 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.
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EXAMPLE BOARD LAYOUT
YMTO0004 PicoStar ™ - 0.15 mm max height
PicoStar

r (0.4) TYP
4X (30.23)

&

e ¢

—

A

C

1
(02) TYP
s

|

I

|

I

|
YMM

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:60X

(©0.23) 0.05 MAX 0.05 MIN METAL UNDER
METAL : J" . / SOLDER MASK

. |
EXPOSED D/ s
SOLDER MASK 7 METAL EXPOSE o \ (?0.23)
OPENING METAL SOLDER MASK
NON-SOLDER MASK OPENING
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4225388/B  08/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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YMTO0004

EXAMPLE STENCIL DESIGN

PicoStar ™ - 0.15 mm max height

PicoStar

r (0.4) TYP j
1 2

D

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.075 mm THICK STENCIL
SCALE:60X

4225388/B  08/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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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)
TMP144YFFR ACTIVE DSBGA YFF 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40to 125 c2 Samples
TMP144YFFT ACTIVE DSBGA YFF 250 RoOHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 Cc2 m
TMP144YMTR ACTIVE  PICOSTAR YMT 3000 RoHS & Green CUNIPD Level-1-260C-UNLIM -40to 125
TMP144YMTT ACTIVE  PICOSTAR YMT 250 RoOHS & Green CUNIPD Level-1-260C-UNLIM -40 to 125

@ 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

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | 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 Tl 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
7'} |¢ KO
i |
& go W
Reel — ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QrSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TMP144YFFR DSBGA YFF 4 3000 180.0 8.4 0.86 | 1.06 | 0.69 | 4.0 8.0 Q1
TMP144YFFT DSBGA YFF 4 250 180.0 8.4 0.86 | 1.06 | 0.69 4.0 8.0 Q1
TMP144YMTR PICOST YMT 3000 180.0 8.4 0.87 | 1.07 0.2 2.0 8.0 Q1
AR
TMP144YMTT PICOST YMT 4 250 180.0 8.4 0.87 | 1.07 0.2 2.0 8.0 Q1
AR
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\ /)i\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMP144YFFR DSBGA YFF 4 3000 182.0 182.0 20.0
TMP144YFFT DSBGA YFF 4 250 182.0 182.0 20.0
TMP144YMTR PICOSTAR YMT 4 3000 182.0 182.0 20.0
TMP144YMTT PICOSTAR YMT 4 250 182.0 182.0 20.0
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PACKAGE OUTLINE

YMTOO004 PicoStar ™ - 0.15 mm max height
PicoStar
TYP j
2] | |1
[
|
CORNER I + ! A
| TYP ‘ SYMM
0 e
- TYP |
! A Q B
|
\
0.15 MAX 0.26 SYMM
XD 420 ¢
[ [0.0150 [c[A[B]
I
; T ; T SEATING PLANE
0.018 r
0.008 .
D: Max = 0.99 mm, Min = 0.93 mm
E: Max = 0.79 mm, Min = 0.73 mm
4225388/B 08/2020
NOTES: PicoStar 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.
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EXAMPLE BOARD LAYOUT
YMTOO004 PicoStar ™ - 0.15 mm max height

PicoStar

r (0.4) TYP j
4X (6 0.23) 2

X
OIC

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:60X

(@0.23) 0.05 MAX 0.05 MIN METAL UNDER
METAL j* / SOLDER MASK
EXPOSED D_/
SOLDER MASK _” METAL EXPOSE \ (@0.23)

OPENING METAL SOLDER MASK
NON-SOLDER MASK OPENING
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4225388/B 08/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
YMTOO004 PicoStar ™ - 0.15 mm max height

PicoStar

r (0.4) TYP ﬂ
1 2

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.075 mm THICK STENCIL
SCALE:60X

4225388/B 08/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGE OUTLINE
YFFO0004 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

lﬁ E—=
BALLAI— |
CORNER
D
0.625 MAX
k{ SEATING PLANE
0.30 ] BALL TYP
0.12
—~ [oaive
I | I
‘ ‘ ‘
B |
s |
\ SYMM D: Max = 0.99 mm, Min = 0.93 mm
. 777774»777777@
TK | E: Max = 0.79 mm, Min = 0.73 mm
—t |
A |
|
0.3 1 | 2
XD SY({/IM
(4 [0.0156) [c[A® [BO) |
4219460/A 02/2014
NOTES: NanoFree 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. NanoFree™ package configuration.
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EXAMPLE BOARD LAYOUT
YFFO0004 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

ﬂ 0.4) TYP h
21

4X ¢ 0.23+0.02

LAND PATTERN EXAMPLE
SCALE:50X

(©0.23) 0.05 MAX
METAL

SOLDER MASK (©0.23)
OPENING SOLDER MASK
OPENING
NON-SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4219460/A 02/2014

NOTES: (continued)

4. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SBVA017 (www.ti.com/lit/sbva017).
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EXAMPLE STENCIL DESIGN
YFFO0004 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

(0.4) TYP j
.
|

4X (J0.25) ‘ (R0O.05) TYP
1 2 /
TN (T
A} Ig || Ig
T 1 1 I
SERNE
oo/ oo~
; SYMM
(0.4) ,7,7l7,7,7,
TYP .
EARRGER
Bl’ \ | l’ \
| — = + 1 ‘,. Jrﬁl,
\ \ /
/\\L/ T
METAL SY‘MM
TYP (t

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:50X

4219460/A 02/2014

NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.

i3 Texas
INSTRUMENTS
www.ti.com



ERFRNRREH
THERHFRUEEARNTREMERE (@FRER ) . RUTAR (8F3E)1) . MAREMRTEN, RETE, R2EENAEMER ,
gﬁiﬁiﬁﬁiﬁmﬂﬂzﬁ&ﬂ-ﬂﬂﬂ FAHEETWER  SEETRTEHE. ERHEARAEHNERESTRILEMSE =77 FR~ RN ETE
REFRARER T FRBTRITORETRAREH, BFATREUT2HIRME : (1) HNEHEARRESEN TIFR , (2) Rit. B
EHNREHNEA |, (3) BRENNABEEMREUREAR MRS, FERE, UERHEMER,
XERFNARE , BFSTEA, T RUEXAFXLERRATHARREMRN TI ~RONA. mENXEFRETEEEFHNRER.
BEREREMEM TI HIRFRNREFME=ZF MR~ ENEFBRZREXEHFHEATY TI REARERNEARE, BE. K
A, BEMHES , TI HHBRAZE,
TIREN™RZ T HEERRD ticom LEHMEARRT ~REHHEMERARRNAR. T REXEFRATLT BIURMEFNER
THEX TIFRAFHERNERIIBRETFH.
Tl R3S F B4R AT REIR MV R T R AR R

Bt : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022 , EM{YEE (TI) A7


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

	1 特性
	2 应用
	3 说明
	内容
	4 修订历史记录
	5 引脚配置和功能
	6 规格
	6.1 绝对最大额定值
	6.2 ESD 等级
	6.3 建议工作条件
	6.4 热性能信息
	6.5 电气特性
	6.6 UART 接口时序
	6.7 时序图
	6.8 典型特性

	7 详细说明
	7.1 概述
	7.2 功能方框图
	7.3 特性说明
	7.3.1 上电
	7.3.2 数字温度输出
	7.3.3 超时功能

	7.4 器件功能模式
	7.4.1 连续转换模式
	7.4.2 关断模式
	7.4.3 单次触发模式
	7.4.4 扩展温度模式
	7.4.5 温度警报功能
	7.4.6 中断功能

	7.5 SMAART Wire™/UART 接口
	7.5.1 通信协议
	7.5.2 全局软件复位
	7.5.3 全局初始化和地址分配序列
	7.5.4 全局清除中断
	7.5.5 全局读取和写入
	7.5.6 单独读取和写入

	7.6 寄存器映射
	7.6.1 温度结果寄存器 (P[1:0] = 00) [复位 = 0000h]
	7.6.2 配置寄存器 (P[1:0] = 01) [复位 = 0200h]
	7.6.3 温度下限寄存器 (P[1:0] = 10) [复位 = F600h]
	7.6.4 温度上限寄存器 (P[1:0] = 11) [复位 = 3C00h]


	8 应用和实现
	8.1 应用信息
	8.2 典型应用
	8.2.1 设计要求
	8.2.2 详细设计过程
	8.2.2.1 布线长度
	8.2.2.2 压降效果
	8.2.2.3 电源噪声滤波

	8.2.3 应用曲线


	9 电源相关建议
	10 布局
	10.1 布局指南
	10.2 布局示例

	11 器件和文档支持
	11.1 器件支持
	11.1.1 器件命名规则

	11.2 接收文档更新通知
	11.3 支持资源
	11.4 商标
	11.5 静电放电警告
	11.6 术语表

	12 机械、封装和可订购信息



