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BERENME T TV —a THREZHERFT 2123, o r =& A OKIRSER 5B L E3, BYmE
PEOBEAEANT, FRETREZ EMECHET OB HET,

72HETOYIH
V+
P
sw =
Rx—[ »—O
[] Tx
] Serial Register
Interface Bank
Internal
Thermal
BJT
i . lf
GND
10 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMP144
English Data Sheet: SBOS891


https://www.ti.com/product/ja-jp/tmp144?qgpn=tmp144
https://www.ti.com/ja-jp/lit/pdf/JAJSFT5
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFT5C&partnum=TMP144
https://www.ti.com/product/ja-jp/tmp144?qgpn=tmp144
https://www.ti.com/lit/pdf/SBOS891

13 TEXAS

INSTRUMENTS TMP144
www.ti.comlja-jp JAJSFT5C — OCTOBER 2018 — REVISED SEPTEMBER 2023
7.3 HRBESKEA
7.3.1 EREA

K 7-1 1278912, BREEBAFFIZERT L a— LUy D%, TMP144 [ ZE HICE ARG LET, T /312D
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+0.0625 0000 0000 0001 001 0 0000 0000 0001 0001
0 0000 0000 0000 000 0 0000 0000 0000 0000
-0.0625 1111 1111 1111 FFF 11111 1111 1111 1FFF
-25 1110 0111 0000 E70 11110 0111 0000 1E70
-40 1101 1000 0000 D80 11101 1000 0000 1D80

733944577 ME

TMP144 |ZIZZA LT T b s AN = A LR EESILTEY, ARARE TMP144 LO RN 28ms (FEHER) (2h7-->Thbil
7234812, SMAART Wire™ (2 —7 2 A A% F R T E T, BE A hea< R XAhD], 2= R (kT —
B ARDM, F1ET —F A DRNCEA LT I MRS ROE L7254 . TMP144 12 SMAART Wire™ AL % —7 =
AR\ EY YR, R —L —MRIEa< o RPEBT2E TR L 9, SMAART Wire MAL X —7 = A AT 1 /SAh
MEEINDLTZNT, ZOXALT MM A ERR S ET,
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7.4 TINA ADHEEEE— R
741 EGEBRE—R

TMP144 )NEGAHE—R (M1 = 1) O5A . L U AZDZE#L —h-E vk CR[1:0] TRREINIZL — b Tl &
NEITEINFET, TMP144 13, £BHia 1 [BISETLI% N\ —F 7L, CR[1:0]. TRREINT-BERMAHHLET,
742 vy YUY - E—R

TN T e —RiE ST A B —T A AN DT R TOFT A RBIE L v M T AT TN B E 5
KIRIZIRIEL | JHE BT 8% 0.5uA A ICHITRL 97, Mkl A% M[1:0] B v b 00 IR ETHE, vy haD
V=R, R =T INIROET, TIT AT IR BN EITHRORE T A AT TR O #2527 L, BRI
AR EBFL LTy MO LUET,

7437 ayvb--E—R

TMP144 OFfE X, Vo vayMRERIEE—RTT, T A ARV vy M T B —ROGEAE L UV AZOE vk
M[1:0] iZ 01 ZEXiATe L, H—DIREZBMNBMALE T, ZHHE, © b M[1:0] OffilE 01 L0 E3, H—0Z4
MFETTDHE, THAARAI T Yy MU RBICRDET, £2#1t% ., B b M[1:0] OfEIX 00 L7220 E9, ZOREREIL, ki
B72 TR B EE R S LB TR WA IS, TMP144 OB E DA BT DI HET,

R NEOZ0 , TMP144 13 WAL — IR T4, B —H(ZI3@E % 26ms 2020, E R D FH A B i
300us RN CFEITTEET, Vot avh-B—R2MiH425E, B 30 FLL EOEHA ATFETT,

744 WIRBEE—R

EIREZHRATHE, TMP144 13 12 © o hOEEH I CEIfEL 3, kL A% D ETM BEvhz 1 IZRETDHE,
TMP144 MERIRE T — R TEMET IO 0/ T A0 TaE 4, JLRIRE T —F CEESELL, ILEMK R B I ONEE
FIBRL AKX 12 B T3 13 By NI ET, ZoBIE Yy MIEY, PIEHESIERLET, £ 7-1 17789
(2, 12 B MEE TORKRMEIX 7FFh (127.9°C) T, 13 B MNEE TO R KfEIX FFFh (255.9°C) T,

JELRIRE T —RNA 2 =T NVOEE IRE LRV UAXERE FRLUAZD EM By b T 7 r—a T & E
T, ZOBME Y MLV PASENRFE NS 7RI T 2 512725720, Thign BED Trow b ¥V AX DO HilBRfE %
FH T 5 BEIOLET, ZAUTEY, ST DIEHIRD 2 f5127e0FET, 72720, ETM B bha 1 35 0 ICEHL
TT7 7V r—ary® ETM T—REKTLThH, ZOEYMIZITENEE A, TD2D | TV r—ay TLURZ iR
FHTLZRWERD | HIFRMEIE 1 B NA S 7RSI TR IZ7e E9,

ETM By MEIXE WY ANV O TRHSEBINE TN, filfRL U AX I v 1 IR ELTDEZICES TEET,
7.45;BE7 55— MEE

TMP144 (IR E T T —MEREIME D> TR, T A ARELERL . ZOfE RAREHRIRBL AL RFESN TV
EEHE LT, T A ABE DR E SN ZNDDOH RIEOFEFHN THLMNEIDEHIELET, K 7-2 IR TI512, iR
FERHAORE FARE LIRL P AZDOEIDREWES KL O AZ D ERT 7 vk (FH) 28 1 ICRESHE T, &
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JEIEHRL T AS DFEFDE IRV AX OELD/ NESWGE AL A D FRZZ7 (FL) 23 1 IR ESNE T, 7
T By RDZIT I, HERKL U AZ DT T e (LC) DFGEN J:of;@fi@ifh

THIGH

) &

Measured
Temperature

L

TLOW

C

FH Bit
(Transparent Mode)

FL Bit
(Transparent Mode)

FH Bit H
(Latch Mode) |

FL Bit
(Latch Mode)

] — 1

]

\ T/

Read of Configuration Register
7-2. RET7 5 DHER
WL 22D LC By b 1 ICRET D&, RARIERL P AH| ﬂbm»&ﬂ&@:v/k‘%%”?éif T ek
(FH & FL) DERTYFINET, T AAARFEAR A~ R[5 58, 777 - B NI 0 ICRESNET,

LC B YR 0 IZERET DL, T A ADRBIRE— R CEMET DI ITHERRSIVET, ZOWA . IREEZEHLORE F A3 L il
FENOGEZDOHRTZ7 B (FH & FL) B2V 7 SIET,

7.4.6 T U AHLBEEE

7-3 \RT I, ROT RN TOLRMEN SN TODEA . TMP144 (33 2% G)K L, 73X 2% Low I[ZFFLCTEIY

AR EREFATTHIE T, RAMIENIA A Z R AESEET,

o HERRLUAZD INT_EN 2 1 IZERESIL TV D,

o BEOEBROWEERERD WE LRV UAZOfEZ ERlSTWS) (FH = 1), iRE FRL O AZOfE% FEl->Ths
(FL=1),

o RA[FrYy”Z High ©, 28ms LLET AR/VIREEIZ /2> T D,

» Time
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RX ;A
RX RX RX
X 1L ™  geeee- ™
Host R +—
Interface Logic Interface Logic Interface Logic
Devicey Device(y) Device
73. TMP144 FA P — - Fx— 2 : 2BADTNA AP SEVRAHER (AP v U Low) BRITShIFFDON
ADAT—H R

INAEDOENIAIT, LC DARBEICEHRRL T FENE T, INT_EN 1T 1 2 EXATed LC BV HEIICR ESHE
T, TMP144 1%, IROWT DA XU IRFEATEHET 2% Low IZIREFLET,

o = N VEIIARI)T ca~v RSG5 T D,
o Tr— LT NI 2T Uy heav L RESZIET S,
o NU—F Uy b AU ETD,

INBHEDARUNMIEY, INT_EN B2V T7EET, TMP144 (3, BRARD EBEZIALIZIVIERRLL P AZD INT_EN 235%E
SN TEDHEDEN AT INFEAR—T NAZIRDHET, BVIALEZRITLEE A,

BN0IALD DG N2 AT LTI, RARBIE — 7 AZBRR T 5D LRIEET, 7SA LD TMP144 2E|0A & AT
HAREMENHVET, ZOARMEABEET D720 | BIENA N EE LT RANAANRADOZ M CAT —H A% F =7
HZEEHERLET, 1 OEA | ARANTIBEEEHITCTEET, 0 DEAIIANA LD TMP144 T34 AD 1 O3 T 77—
FBITLTCWAD T, RANIZ v— S VEINIABR YT a2 RERETHLERHVET,
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7.5 SMAART Wire™"/UART 4 ¥ —7 x4 R

TMP144 (%, SMAART Wire™ LIEIENATIXH A AL AV LAV EA O 1 #2 UART AHUE(E 7 mhaL 2L
TWET, TMP144 (213, BEFAICTX ERX D 2 SOHFAL L BHVET, T /NS ANRNRRI| T —H &G T DHEN
HHBE . FIITRLAEN Y CTRBIOT 7= FRIET THLIREZRE . BHE IS 2 DO UIINE TS, RX
FOEED TX B S ET,

AL B =T 2 AL, WEDHFESNIIGEICA L Z —T7 = A REBEHORIEICR T2 A L7 U (5 28ms) 23 HHAA
FhTWET,

751870

SMAART Wire™/UART 7' hzL D4 i@(E 1%, 8 B b U —RTHERRSHL, LSB (i FALE W) 77— AN ClatSnE
T, % 8 Ewh-U—NRiZ, ffl Low DAX—h-E M CTIHEED, #mEE High D ARy 7 -y THROVET, 8 BV D KD
—RIZAZ =Ry RN T BT 52T, TMP144 THU—RZIRIEL, 7o 28K Z @0 TRBhEE %
HEFFCEET,

SMAART Wire™/UART 185 7' 2 h= L DO FNEIZIRDEFBV T,

1. BANRARZ—FEvIEEELT, BE7 X2l ET,
2. IRAREIIE A (55h) Z2E L. TMP144 23R ARDR —L —MZFEI#$5E91C L £,
3. RANPEIEASARDHZICAN 7 By bk G LET,
4. FANR2FHDOAZ—MEVIMEERFL, U Tav R L UVRF S XN T By N ELET,
5. RAMI 3 HFEHDAZ—F VIR EL, TORICEZARLEHNOFT —Z  NAREXELET,
6. MANEZIALIVUROES | RANIT —Z A ek GLET,
7. FRAMNPARY T EvhEiREL T reRERE TLET,
E
O R L PR TERENTM O N A Y a~  ROBAE, T A AFTTF =— 2L, 57— &)

ANEEELET,
T7-4 12— A% RUET,

slalolalolalol2]o]lr s|co|c1|c2|c3|c4|cs|ce|c7|P|s|Do|Dl|Dz|Da|D4|Ds|D6|D7|P|s|Ds|D9|D10|D11|D12|D13|014|015|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

7-4. ARBEFEEAHEY FA MY —A

Driven by TMP144

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

sfi1|jof1|o0f1f(O0f|21(f(O0O]|P S|CO|C1|C2|C3|C4|CS|C6|C7|P| jS’DOIDllDZlD3‘D4ID5lD6lD7‘P‘S’D8lD9lD1(4D11‘D12‘D13|D14ID14Pr

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

1-bit default delay for

S = Start condition of SMAART Wire™ protocol ) X
bus direction change

P = Stop condition of SMAART Wire™ protocol
7-5. AABERADRVEY FAMY—A

TMP144 [2I0a~< R AR T a— RS, ROBEIIEOT +—< v MSRIESHES, £ 7-2 12, a2 R LYX
DI AMEZRLET,
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£72.aA37 R - NA ME

gL ROBIE aw R NS rDTa—F 16 EXfE
C7 (MSB) cé6 c5 c4 c3 c2 c1 CO (LSB)
GLBL | IN3/ID3 | IN2/ID2 | IN1ID1 | INO/IDO P1 PO RIW
VA=SVAV RV AN 1 0 1 1 0 1 0 0 B4
VEVEVESAN
7a—r L] 1 0 0 0 1 1 0 0 8C
it
Jra—3)L TR 1 0 0 1 0 0 0 0 90
2E 4T
Ta—3)L 7T 1 0 1 0 1 0 0 1 A9
DA T
Ja— L EEIA 1 1 1 1 0 P1 PO 0 P[1:0] 12#:3<
7
Tra—r LR 1 1 1 1 0 P1 PO 1 P[1:0] I2#:-3<
il
TE B DAL 0 ID3 ID2 ID1 IDO P1 PO 0 ID[3:0] & P[1:0] i3
<
fEB O FEHA B 0 ID3 ID2 ID1 IDO P1 PO 1 ID[3:0] & P[1:0] i}
<

7520-N\)0V-VY7bk9x7 - Uty b

7-6 IR T EINC, BANEF AV —Fx— L NOFTRTD TMP144 FSA ACKL T/ 10— LY T k=7 Ut
vk R (C[7:0] = 10110100) Z B4 TE £, TMP144 NZ0a~ U FEZIETHE, 7734 % ID ZBR< < To
WEBL ALy hESHL, NADNFHERSIVET, 203~ REBRMGT DRI ASARYIT SN TW D56 S AD YT
SHTVDHEALMIRTOTSTD TMP144 F A AT REZ(ELET, RANIF 2 —L HNOF<Th TMP144
T LA LTI r— L YT =7 Uy b FATT 5613, RANITa— Ny ZSNDHET, ZOav U Ral
IR E T o0 ENHVET,

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

B7e6.0-/N)b-V7buz7 - Uy bDav R-70—

753 7A—NIVINREEXVT RLRRY HE TS - >R

B 7-7 \ZRT I, TAARIZERE AT DL, TAV—F2—NOTXTO TMP144 [ 1E € — N T L
ij‘o
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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

7-7.TMP144 A o — - Fx— > : ZO—/N)VNH{EBIEEE DI ZAD AT —4 R

7-8 IR TINT, NA DT ASAZHUTEC T, AANIH L=~ 2K (C[7:0] = 10001100) ZAfEL T, /SADN
TR AET 0T T LT HLENRBYET,

R/W PO P1 INO/IDO IN1/ID1 IN2/ID2 IN3/ID3  GLBL
Host TX s 1 0 1 0 1 0 1 0 3 s 0 0 1 1 0 0 0 1 [ I
\
Calibration Byte (55h) Command Byte \\‘
. . TTTTT | A R A R i i A B e [ I A I R A A~~~ -7~ ‘\
Device-1 i [ w i | i | | i i | | | ! i
s 1o | 1ol 0o l1 10 1P S, 00| 1| 1100 ol 1P Ul Devi
T S TSN T IS IS IS T I (S SO ISR IR I (IS IS IR IR ! evices
! in Pass
) T [ e e 1T, e i R R T | Through
Device-2 s i1l ol 1ol 1l o 1ol sio ol 11l o0olo 0ol 1i0p !
X (S S S I N R IS SO O A SO AN SN AR SO AN S
¢
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
L2 Device 1 (TX) Device 2 (RX) N
\
\
\
Device-2 \
X \
|
1‘
1l
Host TX /
///
Device-1 e T -
X -
v
Device-2 s 0 1 0 0 1 0 0 1 P
TX
Device 2 (TX) Device 3 (RX)
7-8. 7O—NIVIEMEE KU 7 RURBIVETOaY VR - 70—
7-9 \TRT IO, F=—r D% TMP144 301k~ R SANfEIRL . F=— 2 Ul L £ 7,
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RX < <

RX RX RX
—> j—
TX ————0 )K,—b ————o0 )_TZ | —»O——e—0 TX
Host L)
Interface Logic Interface Logic Interface Logic
Device;, Device, Device,

7-9. TMP144 TA P — - Fx—> : T RUVRBIUHTRIKREBONADRAT—F R

Z Dt RANZ C[7:4] = 1001 LT C[3:0] = 0000 (C[3:0] I1ZF =—> DEF DT NAAZADT KL R) THRSNDT
RLRE Y Ta~v  RELETHOMLERHVET, ZOU—RIL, 73102 ID EL TS MSIVET, X 7-10 (TR
I, DT ISARINT INA AT RUVAD L= "N A VYA R, NAZFER LET, ZOTRL A, F=—2D
WDT NARERBINET,

RX ;A
RX RX RX
X 1L ™ p---- ™
Host R +—
Interface Logic Interface Logic Interface Logic
Devicey Device(y) Device

710. TMP144 A S — - Fxz—2 : BYIDTNA R - 7RV REIY K TEDNRADRATF—F R

F =2 DT RXRTCDOT RAANEFNENDT R RAEZETDHE, BAMIT =— 2 THREICT 0T T LEN=TRLAIZ 1
EMZTAEEZELET, FANMIZOIEREFHAL T, Fo—r NDT A AL KT A ADT R %M T
i‘a‘o

b — o 2D % BT A ZAEEBNIT RV AR E T D0, Fd/o— v a<w  RefHT&Ed, 2o/ n—
SO — s RIETHY | DT R TOIBEDRNIFEIT T DL ERHVET,

7.540=N) -2 VUT7EIYAH

7-1M R T INT, BANITAY — - F == NOT_XTO TMP144 T A A LT a—r3 0« 7Y T EDIA
<K (C[7:0] = 10101001) ZBHIETEET, TMP144 |3, 2D~ REZ 5454, TN LB DEIA LA B L F
T (LT AZDOE Y 11 % 0 IZRIE). TMP144 332825 4 U1 L THIVIABZFEL TGS (N ATrY v
Low), ZOa~ > RIZEDT NART AR Low ITRFFLARRDE T, T/ AIE, T=—2NOWRD TMP144 [ZHh—
L—MRIEa~<  REPVTEDA R REEE L, NAEFEGLET, EHOT SARZT 7747 72E0IAB B DD
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B 2T EIAB ATV RET AV — F ==V AN LUTURIREN, TRTOEWIARET (E—T AL T, TTOT
INARATRAZEHERLET,

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

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

Calibration Byte (55h)
B7-11.70—/N)b - JUF7EVRAZIAT FOT7AO—

755 7 O0—-N)IVGRARY | FEAH

£ 7-3 1R T LT, C[7:3] = 11110 & C[2:1] (F—# L P RAZDFEALZ P[1:0] Z57) THESND ., 5i4 0 | EX
IANBAR U REFET ALY RANE, TAY—+F 2 —2 NOTRTO TMP144 125t L T a— L g 50 /
EBXALav U RERMGTEET, /r— L EZIAZI<URE, C[0] = 0 TRENET, BANMNILUAXHIZ 1 31k
U bDOF —ZE MRk T AMNBENHVET, TA— - F=—2 WO TMP144 1%, X 7-12 173 X510, w7 o xs
EHEHLET,

Command Byte

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 /,’
ST -
i
\
s DO D1 D2 D3 D4 D5 D6 D7 P S D8 D9 D10 | D11 D12 D13 D14 D15 P
Data Byte-1 Data Byte-2

B 712. /A—NI)NVEZAHZOIT K - 70—

Ja— VR R, Cl0] = 1 TRENET, 1 7-13 IR T 1912, 5342 ID 723 0000 > TMP144 (3/3%
BHEEROIITL . B ok C[2:1] (F—4 L URF AL P1:0] IZRHE) TRENBL D RINET —HEEIELT, S 2%
FEEEGIL T, 2%, /31 ID 75 0001 © TMP144 3[F L — 4y ZEAR0IE L, F AP —F = — L INDED D
TMP144 55 ANZ D ITHEEE T,

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 | p | PL| O 1 1 1 1 P
Calibration Byte (55h) Command Byte . N
7777 I \777777777777777777777777777777777777777T7777 ‘7777777777777777777777777777777777777777777777 Devn:es \|
I | | | | I I I
Host RX Los 1 0l 11011 0o 1 o i P s 1 1P| PL| O 11 111 p inPass |
N O S S N SO ASU SO | N S S N AU AN SO AU S Through ,/
Host TX it S 0
pamm——
\
N

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 !

DO D1 D2 D3 D4 D5 D6 D7 P S D8 D9 D10 | D11 | D12 | D13 | D14 | D15 P

Host RX s

Device-2 Data Byte-1

B713. O0—N)EsaBRYDIAT R - 70—

Device-2 Data Byte-2

Copyright © 2023 Texas Instruments Incorporated BHEH BT 57— w2 (DB R H O ap) &35 19

Product Folder Links: TMP144
English Data Sheet: SBOS891


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/tmp144?qgpn=tmp144
https://www.ti.com/ja-jp/lit/pdf/JAJSFT5
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFT5C&partnum=TMP144
https://www.ti.com/product/ja-jp/tmp144?qgpn=tmp144
https://www.ti.com/lit/pdf/SBOS891

13 TEXAS

TMP144 INSTRUMENTS
JAJSFT5C — OCTOBER 2018 — REVISED SEPTEMBER 2023 www.ti.com/ja-jp
RT3 K429 -TRLVR

P1 PO LVIRH

0 0 L PRZ (7 ERO )

0 1 MRV DAY (R | XA

! 0 Tiow LIRS (A | #XiAH)
1 1 Thigh LAY (FEAIRY | HXiAR)

7.5.6 ERIGARY | HEAH

RAMT, A | FEIABAVREREFETHIEICED, TAV—F == NORED TMP144 7/ 3A ATH LT
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LIRS < I RS,
KT10. B L RS

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
INT_E CR[1:0] FH FL LC M[1:0] ETM T T

N
RIW-0 RIW-0 RO | RO |RW-0 R/W-10 RIW-0 R-00h

KRT-MNBRVSRIDT 14—V EOSA

Ewh

TZ4—IF

EAT

U&vh

A

15

INT_EN

R/wW

0

EIIABAFR—T L Evh
0 =HIARITT 1 E—T )V
1= BIAIITAR—T L

Copyright © 2023 Texas Instruments Incorporated

BB T 87—\ 2 (DB R PR GaPoE) &85 23

Product Folder Links: TMP144

English Data Sheet: SBOS891


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/tmp144?qgpn=tmp144
https://www.ti.com/ja-jp/lit/pdf/JAJSFT5
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFT5C&partnum=TMP144
https://www.ti.com/product/ja-jp/tmp144?qgpn=tmp144
https://www.ti.com/lit/pdf/SBOS891

13 TEXAS

TMP144 INSTRUMENTS
JAJSFT5C — OCTOBER 2018 — REVISED SEPTEMBER 2023 www.ti.comlja-jp
RT-NMN.BRERVCRIDT 14— RO (5:%)

ek T4—IVE HEAT DRZSAN A
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11 = 8Hz &L —h

12 FH R 0 BEDERTZS
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0= IREED FIRABA TR0
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7 ETM R/W 0 PEARIRE & — RN
0=%F—KixT1&—71
1=%F—RIAr—7v

6:0 T I R 0 TR P~
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I RIRL AL TASAAAD FRRT 57 ORI AL v 2L RGN T BT 1l ISV E T, BIFREEARDOT 741
rOYEYMEI -10°C T, BIEA L DOF 74/ MEIX, ETM = 0 DS ICOBRE R TT, BIRELEHOK TRIZ, 7
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L AXD FL E YRR ESNET,

L AZ D ETM By M B H T 555815, TRV UVAXEZ B HTHZ LML ET,
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& 7-16. ;RE LRV X4 (ETM = 0)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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RT17T. BELRL RS (ETM=0) D7 4 —JL REiA
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YBK0004-C01

PACKAGE OUTLINE
DSBGA - 0.31 mm max height

DIE SIZE BALL GRID ARRAY

CORNER

0.31 MAX —

BALL A1—

0.21

TYP

I—
TYP
o

ax 028 /

w
<
<
<

SYMM
¢

A

OO

—_— -t — - —1

1 O'G

[ Jo0158 [c[A[g]

4228953/A 08/2022

NOTES:

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

YBKO0004-C01 DSBGA - 0.31 mm max height

DIE SIZE BALL GRID ARRAY

02) TYP

4X (9 0.23)
1 2

A

(0.2) TYP

|

|
T

|

B |

|

|

SYMM
¢

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 60X

0.0375 MAX 0.0375 MIN METAL UNDER
(©0.23) - \,ﬁSOLDER MASK
METAL \Q g ¢
7

EXPOSED / N (®0.23)
OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED (PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4228953/A 08/2022

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YBKO0004-C01 DSBGA - 0.31 mm max height

DIE SIZE BALL GRID ARRAY

(0.2) TYP
4X (10.25) —— (R0.05) TYP
A ‘/
©02)TYP |

SOLDER PASTE EXAMPLE
BASED ON 0.075 mm THICK STENCIL
SCALE: 50X

4228953/A 08/2022

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
TMP144YBKR Active Production DSBGA (YBK) | 4 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 NU
TMP144YBKR.B Active Production DSBGA (YBK) | 4 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 NU
TMP144YFFR Active Production DSBGA (YFF) | 4 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 Cc2
TMP144YFFR.B Active Production DSBGA (YFF) | 4 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 Cc2
TMP144YFFT Obsolete Production DSBGA (YFF) | 4 - - Call Tl Call Tl -40 to 125 Cc2
TMP144YMTR Active Production PICOSTAR (YMT) |4 3000 | LARGE T&R Yes NIPD Level-1-260C-UNLIM -40 to 125
TMP144YMTR.B Active Production PICOSTAR (YMT) |4 3000 | LARGE T&R Yes NIPD Level-1-260C-UNLIM -40 to 125
TMPL144YMTT Obsolete  Production  PICOSTAR (YMT) | 4 - - Call Tl Call Tl -40 to 125

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents TlI'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 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.
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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—
L Regic oy Rogic e o T
o| |e o 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 O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TMP144YBKR DSBGA | YBK 4 3000 180.0 8.4 0.86 | 1.06 | 0.44 | 4.0 8.0 Q1
TMP144YFFR DSBGA | YFF 4 3000 180.0 8.4 0.86 | 1.06 | 0.69 | 4.0 8.0 Q1
TMP144YMTR PICOSTAR YMT 4 3000 180.0 8.4 0.87 | 1.07 | 0.2 2.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TMP144YBKR DSBGA YBK 4 3000 182.0 182.0 20.0
TMP144YFFR DSBGA YFF 4 3000 182.0 182.0 20.0
TMP144YMTR PICOSTAR YMT 4 3000 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.
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