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9.1 MAfER

TMP64-Q1 & IEIRE R % (PTC) LM rE A H I . 228 F I PERESS LT SR A S HEPH |, ATARYE R R E
SRUAZ Aoy 20 AT ECE , IR . TMP64-Q1 1£ 25°C (R25) I [IARFRELBH N 47k Q , |, S K TAEHE
N 5.5V (Vgns) » B KHLIEHAA 100pA (Igns)o Zes T2 RN A | Bl 5378 0402 (981 ) B AN
/N DEC 35 25 3 200K Wa I S0 ARG KT BE o SR R AR ) — S8 R R4S ADC 70 #ER (InE ) L fmE A
MBI AR ZE . S IEARBCE T (1) B HE BH A 22 DA AR I E A X T R A &

9.2 HLAIRN A
9.2.1 i H KH i B HL B

Vaas or laiAs Vaas or lBiAs

RBIAS RE!IAS

RT%/ Vremp Rt E § Re  Vriew
1 ) )

B 9-1. &MeBUEIE (£ ) SARERERERE (4 ) KifmE RSl

9.2.1.1 &1 BER

—RUL , I B PR B BT AR e iR B - r B 2k . D 7R R B e S B A, TR AT DA R A e A
FoE A R S BB, Bl AR I Rp RIS A BE R A A R B2 AL e B . 5 9.2.1 B/ T
s, Horb Ry 2B . D 7 7R VO BH g i 2E R L, CRET AT DUE 0 IR A L AR P AR )
FL M Y (B R ERIE T ), R AR BB T ) (SRR ) AR ( EEih ) o B, AT DU AR LA
V5 B A B AR R (PR R AR A LRI 28 ) o RO IR A S IO B — R A AR AR LR, RO e RS
i B AR, 53— J71 , TMP64-Q1 HA 41 A FHIE TR R4 (PTC) |, 8 H iy s il 2 ) Pt s o 0 O P82 2 1P 3
e BRI, ANFERE R RS | I HL AT DU fa] B A i AT B 20 T s P B R A Pl P L)

A RS AT A P B AR B I — A IR SR HE AT R, DMARRIR IR A, IR B R HOER S ADC DIERE
TE VO R Y S IG SR , B PR AT PR A ] P 1 S BB

oy REa 2 iR, W LB AR R TTE (LUT) sl FHE 2 00 V(T) K TMP64-Q1 13 3 X HL T B i e
WA T AR B Ve TR Vtemp RO EE . 15 Jc AU ] ADC i i S 4k . )t ADC JIr 7 2 HE
FORBOR TP R B BT BR8N, A TS R, EREAT IR | 54 m B S (Veias) 4% 2] ADC 1
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SEAER S, DAV R B T S A R 2 TR A 22 o R T3 AT DA St R 8 I KA R G Mk 7, I s
JEP A B AR T RESEIL ADC S AHIAL E .

9.2.1.2 iF R if 02

R RE 70 P 2 7R A — S AT AR A B (Vias) #EAT I A0 HH ALK (Vremp)e 24 Veias HHAE ADC fyJE#E
JEI, HIESDRE AT Eh A 2 R M S POH R |, JEEA SRR . SR BRI 9-2 s, JrfEa 2
iR 7T TMP64-Q1 (Rrvipes-q1) PTASHLFE A%t L (Vrewe) SR E HFH (Reias) 2 MAIHIR R . i 3 43
T HZKHH . ADC il E 2 TE EIA ADC 7 # 3 AH Bif) ADC AAS .

VBias

RBias
ReFiter REF
IN+

Rrmpea Critter
i 1

&l 9-2. 7 ADC /] TMP64-Q1 4+ =28

Rrmpss ]

V. =V x (
TEMP BIAS
Reias + Rrvpsa

)

ADC Code = (Mj x 2N

FSR ©)

Hrp

* FSR /& ADC Ml A2 , BIZ B HM IS (VRer)
* n & ADC (4%

FHER 4 2R T 2 VRer = Veias i, Veias B2 ER .

Vo o x Rrmpss
BAS | 5 R R
BiAs +Rmpes ) | on _ [ TMP64 ]X on

VBIAS I:‘BIAS + RTMP64

ADC Code =

(4)

AR AT ARt i 4% vh SR UK ADC ARES A 2 07 RE e LUT SR BGRB8 N A i i FHBE T T
Fof TMP64-Q1 HLFH L4 9 TR .

WO Veias R RS (( LEH1E ) Mkt — , B kas i b i RBUEA SR E . hT5 FSR M
b, R H YO EAUDN | RIAME TS ADC RS, (HA2 , tER AR & W, TH 5 1 SE8.

TCARRIIAT DA AL T AT IR A LB, AN ] O-3 FT s O LR, T DA SE J b o) R RERE I S e RS
JEo FERMIBFBLR , T ER R, AV =1 x R 0, anft TMP64-Q1 1] 100pA IR |, 4
Hi RS EZ) 0 5.5V, S5k iy 40mV/°C. M Y LSS 2200 5.5V M3t ik 40mV/°C. 3l i 4% il L 7
FIA R, W LLFE 70 A ADC RIS R E . 5 B EGIERML , a2k ADC BE 5 ADC 2 H k2t
ZEmE RN E IR, W HREBRNAEZR M. R , AT ENES ADC. M5k BIRA LIRS
REERSIE , HEEIN ARG IURA
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Precision

-
Bias Current Source

Rrmpes

& 9-3. IRV TMP64-Q1 1k B BB

5 EaF R IAELNE NTC A FHATEL , TMP64-Q1 BAT I s (kv dar 45 Pk . 181 9-4 Fos y— Ml A — A
%gﬁ'ri'f'tﬁﬁ%ﬁlzﬂ RP E‘]W‘j/l\ﬁi}‘g%% EEE%O ﬁgﬁﬂﬁg , ﬁ[l% VBIAS =5V , RBIAS =47k Q , NTC %&&%Bﬂ (RNTC) 'TE
H—AIEECHFE (Rp) , LB — NS 47k Q HIFHAMEA LS HL s . TMP64-Q1 v 78 B AN 2230 [l 4 A2 i
ek , M NTC i AAEAR NI B XN SR 2tk . KRR ERE (Rp) ¥ INE] NTC FESINS | 19 D) AL BE 2 fof ith 2 58
TN, 5 200 Ay H R Y0 B AR RO 2

VBias VBias
RBias
+
RTMP64 VTemp

&l 9-4. TMP64-Q1 532t FafH (Rp) 4> RS2 HLER K NTC A< &

9.2.1.2.1 H LB B AT

TAEN ] LA TMP64-Q1.  HL R JEHE AT LL R 6 ORI AT A2 . Wil 9-5 P, LLAR S I % B PREF(R R
B2 A Rpas M Rrvpes-qr FIFAEHBH /> B4 I E BT 25T Ry A1 Ry WERIBE B ENIE. ks
N, ks R I RESE S, TRMIEAT UXHER AT mAE |, CABT (hd AR |, iy HH 70 5 B AE I iE 22 1)
Moo AT DUE B B IR E S U L BE O EL RS
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M VTrip
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R
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9.2.1.2.2 #HITIR
P IR AR A VR ] B R A TMP64-Q i R i — AR RS o i, il w] 0/ B3 ik Bk 5 LED
IR, R T, BTHEREME R, LED R T . B, 3T LED 224 TAR XIS 45 E i
BIME T, DATREARIKSI R LA &0 LED JfPIE RS . S A2 T 70 IS a8 IV BUIRAL BN, TMP64-Q1 Hi [T i i
TN, IR A AL TR MR G, SR RS AT, BB BB IR
(MRNPA R ) ik, FEIZIR N UL JURGE PR A REGK S TAF . Oy 1 S 4F %] TMP64-Q1 TG 2/ H T R
FE, AR TR O AR . K 9-6 KRBT, PRI HIR L “Pi a7 B IER N b B S LR (2.5V)
BCE TS R PE e B AR i R WS . AT IR P AT BLEE T I AR A M DT A2 5 A R (1
110°C ) #ATIEHE . fEHH Rrmpes-q1 M7 &R ALZ ORI Z ] 1 — g2 ds , LB IE Vgve HOIN

WAL

5V
Rre
Riiac § R» 300 kQ
94 kQ 200 kQ
Ri

- 10 kQ \

/T
VTemp VOut
[ + V —O
Ref

RTMP64/H/ R g -
200 kQ

K 9-6. ffiF TMP64-Q1 4 &M ZHEHBUK B K HITIR

RERERHART Vrer , BHEBCRES M S RIFRET . HRERT 110°C i, MR IBRE I HBOEH 0V H
P PriR A ER R PR T RGN 2% Reg M1 Ry, J5 & BB FORE: G et , Wi fEsk 6 f. Xkid
SR 1 F B A P AR P RS o 1% R Il HE R 54 B LED BRBDAS 1IC AT AR B3 IR 55 5 B LR . Vour
FEFRYTIRAL A R T, ARl R 7 AR EiZoRplh, Pi A E DY 110°C, b L 2 A

9-7 FiR.

Vrewmp = Veias * [MJ
Reias +Rrmpes (5)
G= Rﬂ
R; (6)

Vout =-Gx Vrgyp +(1+G) x Vrer 7)
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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)
TMP6431QDECRQ1 ACTIVE X1SON DEC 10000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 HJ Samples
TMP6431QDECTQ1 ACTIVE X1SON DEC 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 HJ m
TMP6431QDYARQ1 ACTIVE SOT-5X3 DYA 3000 RoHS & Green SN Level-3-260C-168 HR ~ -40 to 150 1HH
TMP6431QDYATQ1 ACTIVE SOT-5X3 DYA 250 RoHS & Green SN Level-3-260C-168 HR ~ -40 to 150 1HH

@ 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

Addendum-Page 1
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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
4 |+ 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 QfSprocket 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)
TMP6431QDECRQ1 X1SON DEC 2 10000 178.0 8.4 0.7 1.15 | 0.47 2.0 8.0 Q1
TMP6431QDECTQ1 X1SON DEC 2 250 178.0 8.4 0.7 1.15 | 0.47 2.0 8.0 Q1
TMP6431QDYARQ1 |SOT-5X3| DYA 2 3000 178.0 9.5 0.5 1.94 | 0.73 4.0 8.0 Q1
TMP6431QDYATQ1 SOT-5X3| DYA 2 250 178.0 9.5 0.5 1.94 | 0.73 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
i
4
///
e ~.
/\\ /}(\.
™~ e
~ . /
. / “\\ -
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMP6431QDECRQ1 X1SON DEC 2 10000 205.0 200.0 33.0
TMP6431QDECTQ1 X1SON DEC 2 250 205.0 200.0 33.0
TMP6431QDYARQ1 SOT-5X3 DYA 2 3000 210.0 200.0 42.0
TMP6431QDYATQ1 SOT-5X3 DYA 2 250 210.0 200.0 42.0
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PACKAGE OUTLINE
DECOOO02A X1SON - 0.5 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—H

0.50
0.41
! L]
S
0.05 J
0.00
[ 0.65 ‘
, | |
! | l
1 I I I 2 1 D
‘ ‘ SYMM
o Gy
[ [01®@ [c[A[B] D

| | |

1 T
x { x

cPIN 11D SYMM
(45 X0.125) (L ox 03
0.2
[ [01@ [c[A[B]

4224506/A 08/2018

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
DECOOO02A X1SON - 0.5 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

2X (0.25) SYMM

(R0.05) TYP

Li (0.65)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:60X

r 0.07 MIN

0.07 MAX

ALL AROUND %‘ [* 7? ALL AROUND
METAL EDGE ; :

METAL UNDER

\
| |
EXPOSE ‘ #  SOLDER MASK
|
EXPOSED N METAL N~
METAL SOLDER MASK \ , —SOLDER MASK
OPENING N OPENING

SOLDER MASK
DEFINED
(PREFERRED)

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4224506/A 08/2018

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
4. 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.
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EXAMPLE STENCIL DESIGN
DECOOO02A X1SON - 0.5 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

2X (0.3) SYMM |=— (0.05)
¢
f - PCB PAD METAL
Co ‘ | /UNDER SOLDER PASTE
i | | | :,/
| ‘ ‘ ‘ 1 SYMM
2X (0.5) L4 + P
1 | ‘ ‘ :
I
| |
I I
| | | | !
|

~

7&@
(R0.05) TYP ‘

‘ 0.7)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:60X

4224506/A 08/2018

NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
DYAOOO2A h SOT (SOD-523) - 0.77 mm max height

PLASTIC SMALL OUTLINE

17
15
PIN 1
ID AREA
—
\——
0.3
0.7
2X01 ~— 0L TYP —
0.77 MAX
0.15J‘
2X0.08
SYMM
¢
) | \
|
SYMM ‘
¢ —H——-"—+—-—F - —
‘ B
0.35
\ | J 2X 025
& 0.10 |C|A|B
0.4 - 0.05%)
2X 0.2

4224978/B  09/2021

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.

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. Reference JEITA SC-79 registration except for package height
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EXAMPLE BOARD LAYOUT

DYAOOO2A SOT (SOD-523) - 0.77 mm max height

PLASTIC SMALL OUTLINE

SYMM
<2X(Q6UW ¢ (R0.05) TYP
? 4 I
|
ax©4 Moo 24§2¥M
_—
|
! (1.48)

LAND PATTERN EXAMPLE
SCALE:40X

0.05 MAX
AROUND

SOLDER MASK—/

OPENING

METAL

NON SOLDER MASK
DEFINED
(PREFERRED)

N

\
|
|
|

/
METAL UNDERJ \—SOLDER MASK

SOLDER MASK OPENING

0.05 MIN
AROUND ||

/

SOLDER MASK
DEFINED

SOLDERMASK DETAILS

4224978/B 09/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DYAOOO2A

EXAMPLE STENCIL DESIGN
SOT (SOD-523) - 0.77 mm max height

PLASTIC SMALL OUTLINE

~—— 2X (0.67)
T e
2X(04) —-— - —
I G

SYMM
W ¢

(1.48)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:40X

(R0.05) TYP

4224978/B 09/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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