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(i F R [ i = IO 14
8.1 LA o AT T oo 4 10 AT BT ettt 14
B2 ESD 52 oot 4 (O (1 = v IO 14
8.3 BT B e 4 A BRI SR IR e 15
LR e 2 = NSRS 4 11 BESCSTRY BE B oo 15
B.5 B T ME et 5 11,2 SRR e, 15
8.6 FL U e 5 118 T ettt 15
B.7 HLTUIEAE e 6 114 BB T e 15
T REAHBEET oo 8 115 TR B R e 15
T A REIR oottt T 22 A5 71: <k TSRO 15
T2 THEETTHEB et 8 3R HEAMTIUTABE oo 16
T3 EEPEBRE oo 8
4 AR
R 41 A kR
TS0 e Ell:: FER (FHFE ) 578 T il
LMT86DCK SOT ( th#K® : SC70. DCK ) 5 2.00mm x 1.25mm H i
LMT86LP TO-92 ( HHAD : LP) 3 4.30mm x 3.50mm I ; HEI%
LMT86LPG TO-92S ( th# NP : LPG) 3 4,00mm x 3.15mm %I HEIL
LMT86LPM TO-92 ( tF:NP : LPM ) 3 4.30mm x 3.50mm AL R
LMT86DCK-Q1 SOT ( th# K@ : SC70. DCK) 5 2.00mm x 1.25mm FHiNG
(1) B0 7T T R R 2 T B S | 155 I B AR A R T I
(2) AKA = Also Known As ( th#x )
R 4-2. RUBRBH
MREELTR PHf A R 28 FLYR R PR 95
LMT84 -5.5 mV/°C 1.5V % 5.5V
LMT85 -8.2mV/°C 1.8V & 5.5V
LMT86 -10.9 mV/°C 2.2V % 5.5V
LMT87 -13.6 mV/°C 2.7V % 5.5V
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6.5 } B4R
X [ L3 B AR . X A B FRE S % K 71 FIOE.

E = %A BAMED #AEC) BAED| Afr
40°C % 150°C ; Vpp = 2.2V % 5.5V -27 +0.4 27| °C
0°C % 40°C ; Vpp = 2.4V % 5.5V -27 £0.7 27| °C

R G 0°C % 70°C ; Vpp = 3.0V & 5.5V £0.3 °C
-50°C % 0°C ; Vpp = 3.0V & 5.5V -27 £0.7 27| °C
-50°C % 0°C ; Vpp = 3.6V Z 5.5V +0.25 °C
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7 AR
7.1 iR

LMT86 & — APy it FE A% s o i AR T e — e PR 08 1 i B ) 0 S MR A SR A A A A il P
Myetr LG BOREREE S OUT 51, R AR A Tl 2 e dan th 2, i B2 46— MR Bk i 9

7.2 JIREJTHE A
Sy P IR FE (£ R 8 (-50°C % +150°C )

Vbp
[
L]

Thermal Diodes

»

[ ]
L1
GND

7.3 ReMEUL A
7.3.1 LMT86 1418 K4t

R 7-1 JRoy LMT86 78RN B Bl N o fan th i s . 23R 2 e LMT86 FEIZ MU ( ST #2471 b ) 1%
#E. B, PR ENACER A AR P %R . WA B S AT N AR FAEZE T B LMT86 77 it S Ak
R

* 7-1. LMT86 {&31%

iR Vour iR Vour R BE Vour e Vour B Vour
(°C) (mV) () (mV) (°c) (mV) (°C) (mV) (°C) (mV)
-50 2616 -10 2207 30 1777 70 1335 110 883
-49 2607 -9 2197 31 1766 4l 1324 M 872
-48 2598 -8 2186 32 1756 72 1313 112 860
-47 2589 -7 2175 33 1745 73 1301 113 849
-46 2580 -6 2164 34 1734 74 1290 114 837
-45 2571 -5 2154 35 1723 75 1279 115 826
-44 2562 -4 2143 36 1712 76 1268 116 814
-43 2553 -3 2132 37 1701 7 1257 17 803
-42 2543 -2 2122 38 1690 78 1245 118 791
-41 2533 -1 2111 39 1679 79 1234 119 780
-40 2522 0 2100 40 1668 80 1223 120 769
-39 2512 1 2089 41 1657 81 1212 121 757
-38 2501 2 2079 42 1646 82 1201 122 745
-37 2491 3 2068 43 1635 83 1189 123 734
-36 2481 4 2057 44 1624 84 1178 124 722
-35 2470 5 2047 45 1613 85 1167 125 71
-34 2460 6 2036 46 1602 86 1155 126 699
-33 2449 7 2025 47 1591 87 1144 127 688
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£ 7-1. LMT86 8% (4)
BE Vour BE Vour BE Vour BE Vour wE Vour
(°C) (mV) (°C) (mV) (°C) (mV) (°C) (mV) (°C) (mV)

-32 2439 8 2014 48 1580 88 1133 128 676
-31 2429 9 2004 49 1569 89 1122 129 665
-30 2418 10 1993 50 1558 90 1110 130 653
-29 2408 " 1982 51 1547 91 1099 131 642
-28 2397 12 1971 52 1536 92 1088 132 630
=27 2387 13 1961 53 1525 93 1076 133 618
-26 2376 14 1950 54 1514 94 1065 134 607
-25 2366 15 1939 55 1503 95 1054 135 595
-24 2355 16 1928 56 1492 96 1042 136 584
-23 2345 17 1918 57 1481 97 1031 137 572
-22 2334 18 1907 58 1470 98 1020 138 560
-21 2324 19 1896 59 1459 99 1008 139 549
-20 2313 20 1885 60 1448 100 997 140 537
-19 2302 21 1874 61 1436 101 986 141 525
-18 2292 22 1864 62 1425 102 974 142 514
-17 2281 23 1853 63 1414 103 963 143 502
-16 2271 24 1842 64 1403 104 951 144 490
-15 2260 25 1831 65 1391 105 940 145 479
-14 2250 26 1820 66 1380 106 929 146 467
-13 2239 27 1810 67 1369 107 917 147 455
-12 2228 28 1799 68 1358 108 906 148 443
-1 2218 29 1788 69 1346 109 895 149 432

150 420

HAR LMT86 MLk FZARR w , (HM N A SR AR AT E TR . XA RARH HER i S e R 7-1 whe ]
RAEII L A (T 1) AR R

v v
Vigup (mV) = 1777.3mV - [10.888%@ - 30°c)} - {0.00347:7;2@ -30°CY

(1)

MWL A X RERERILEMFRER , EWmEEEEA , AREEEREA K. nTRE SRR 1 RE T, 4
N

+_10.888 —\/(—10.888)2 +4x0.00347 x (1777 .3 - Vgp (MV)) 30
- 2x(-0.00347) )

X RE R AR AL ME |, RAER , AP RAAK (723 ) |, TR E I R iR VG N B
Va - Vi
V-v1=(T2_T1)x(T-T1>

Hr

© VL mV,

« THHALN °C,

o Ty RV REARIREE R AR
T To Vo S i AR AR

Blan , R A B A BT, IFE 20°C 2 50°C WIIR VSR |, Kt R R T

®)
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] (1558 mV - 1885 mV) .~ o
Vv 1885mv_(5000_200C )X(T 20°C)

(4)
V - 1885 mV =(-10.9 mV / °C)x (T - 20°C) (5)
V = (-109mV/°C) x T + 2103 mV (6)

{EF X PR MBI 77k, TN — AN B AN B 3, P Y B A oA 326 bR B

7.4 B IhREAE K

7.4.1 ZHEA FHAME

LMT86 R {5 HoAth 52 il L IR FE AR SR 28 — FEEEAA N, W AE R TR UG BRG 45 .

B RIFR S | LMT86 1O S TH B 5 GND 5] HIME. ZEf# LMT86 HAih 5| e p RS A kiR E th &
FALTRTN e Rn %

B3, A LMT86 IS fE M BB &R E N |, SRGIR N KME ST NKFEFESfL . 54 IC MIH , LMT86
T i B 42 26 R0 HE B 00 PR FF AL T A8 AT 0IRAS , CAGR s FELRI il o G SR F B R T BB R AR A B IARIE 24 11 T iz
1T, Wtk . oK o 5 8k B sl Vpp 2286 , W) LMT86 fi% i AN IE A . BRI o B 3 J2 38 5 FH T 1
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Ta AR,

Ig N HLYR LI

Iy St H o A 6 8k LA

Vo M B
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7.4.4 ZH B IR VEEE
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8.2 AR A
8.2.1 £ Z ADC

Simplified Input Circuit of
SAR Analog-to-Digital Converter

__________________________
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4
LMT86 Pin /’, Rmux Rss Sample
Vbp out <

Cgp GND AN Cmux
I CFILTER N CsamPLE

—
H
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& 8-1. ZRHEHEBSMAR KR UER

8.2.1.1 WitEXR
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8.2.1.2 V4B R
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I
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& 8-3. ZERWPIRAS T MR Ih R B

8.2.2.1 itEXR
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TI E2E™ is a trademark of Texas Instruments.
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T DR RRCAS B DRG] BE -5 24 T AR 1) SRS A (]
Changes from Revision E (October 2017) to Revision F (May 2024) Page
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PACKAGING INFORMATION

ples

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)

LMT86DCKR ACTIVE SC70 DCK 5 3000 RoHS & Green SN Level-1-260C-UNLIM -50 to 150 BSA

LMT86DCKT OBSOLETE SC70 DCK 5 TBD Call Tl Call Tl -50 to 150 BSA
LMT86LP ACTIVE TO-92 LP 3 1800 RoOHS & Green SN N / A for Pkg Type -50 to 150 LMT86
LMT86LPG ACTIVE TO-92 LPG 3 1000 RoOHS & Green SN N/ A for Pkg Type -50 to 150 LMT86
LMT86LPGM ACTIVE TO-92 LPG 3 3000 RoOHS & Green SN N / A for Pkg Type -50 to 150 LMT86
LMT86LPM ACTIVE TO-92 LP 3 2000 RoOHS & Green SN N/ A for Pkg Type -50 to 150 LMT86

® 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.
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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 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.
OTHER QUALIFIED VERSIONS OF LMT86 :

o Automotive : LMT86-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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 —>| A0 |<—
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
[ .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)
LMT86DCKR SC70 DCK 5 3000 178.0 8.4 225 | 2.45 1.2 4.0 8.0 Q3
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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)

LMT86DCKR SC70 DCK 5 3000 208.0 191.0 35.0
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE

0.26

8 Tvprr/ L—»— 046 rvp \

SEATING PLANE

-

f
1

]

[ 1
|-

TYP

oo
or

i
B

[ ]
|-

L

ALTERNATIVE PACKAGE
SINGULATION VIEW

4214834/E 06/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/E 06/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/E 06/2024

NOTES: (continued)

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

LPGOO03A TO-92 - 5.05 mm max height
TRANSISTOR OUTLINE
41
39
r |
3.25 w
3.05 o 3y 055
040 g5
# MAX
1 3
IR I
| | |
ARGNH i
i i i L 3X (0.8)
| | |
|l
| | |
|
(i
3X \ \ \
155 1L
15.1 ‘ ‘ ‘
| | |
ol
| | |
|l
| | |
Il
| | |
Il
| | |
I
. L () L L
I
0.48
3X | f— [ 0.51
0.35 3X .
! F——‘L 2X 1.27+0.05 036
2.64
2% —~
162
2X (45 )JI\E T 1.42
3
Eﬂﬂ =
T
(0.5425) J‘ L 0.86
0.66
4221343/C  01/2018
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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LPGOO03A

EXAMPLE BOARD LAYOUT
TO-92 - 5.05 mm max height

TRANSISTOR OUTLINE

0.05 MAX le— (1.07) —=
ALL AROUND ¥'$J AL

TYP

FULLR
TYP

1 12
(R0.05) TYP /l/
~— (1.27) J

SOLDER MASK:
OPENING

L
AN

3X (@0

(2.54)

LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED

SCALE:20X

2X (1.07)

75) VIA

SOLDER MASK
OPENING

4221343/C 01/2018
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TAPE SPECIFICATIONS
LPGOO03A TO-92 - 5.05 mm max height

TRANSISTOR OUTLINE

” 1 MAX il
18
P/ ) ? I
2.5MIN o I
T 02
2 95
i 85 0.25
1 0.15
r B ¢ 19.0
| 17.5
‘ | |
| | |
‘ | |
| | |
| ‘ ‘
[ | |
] T
‘ ‘ #3.8-4.2 TYP 0.45
6.55 12.9 0.35 =
6.15 ‘ 12.5 !
4221343/C 01/2018
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GENERIC PACKAGE VIEW
LP 3 TO-92 - 5.34 mm max height

TRANSISTOR QUTLINE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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LPOOO3A

5

»

PACKAGE OUTLINE
TO-92 - 5.34 mm max height
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NOTES:

=

per ASME Y14.5M.

abwnN

. Shipping method:

variation AA.

. This drawing is subject to change without notice.
. Lead dimensions are not controlled within this area.
. Reference JEDEC TO-226,

a. Straight lead option available in bulk pack only.
b. Formed lead option available in tape and reel or ammo pack.
c. Specific products can be offered in limited combinations of shipping medium and lead options.
d. Consult product folder for more information on available options.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
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EXAMPLE BOARD LAYOUT

LPOOO3A TO-92 - 5.34 mm max height
TO-92
FULL R
0.05 MAX —={}=—(1.07) —~ TYP
ALL AROUND METAL 3X (¢ 0.85) HOLE
TYP / TYP
| —2x
METAL
(15 8 - — 2X (1.5)
~—2X
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\ OPENING
1 2 3
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L (1.27) —] : 2X (1.07)
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OPENING (2:54)
LAND PATTERN EXAMPLE
STRAIGHT LEAD OPTION
NON-SOLDER MASK DEFINED
SCALE:15X
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METAL{ I [ (AN S W R 5
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N
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(5.2)

LAND PATTERN EXAMPLE

FORMED LEAD OPTION
NON-SOLDER MASK DEFINED
SCALE:15X

OPENING
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TAPE SPECIFICATIONS

LPOOO3A TO-92 - 5.34 mm max height
TO-92
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