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B AR I L UM R e, 3 OBEIEICEETAMERIIE s 13
B A e 4 (V2 (7 SRR 14
8.1 ST IR IR TE R ettt 4 101 L AT TRDTART AL oo, 14
B.2 ESD TR et 4 102 AT T IMI e 14
6.3 HELETNVESR oo 4 1M1 TALABIORF2AVPDF R = 15
6.4 BRI T BIEE oo 4 1A X2 A DO EHHRINEZT D T e, 15
B.5 FEEE M .o 5 112 HAR = U = 15
8.6 T RUITEFE oo 5 1.3 B ettt e e e 15
6.7 IR e 6 1.4 B SRHEICBE T AR T e, 15
T BT e 8 ) O 15
A S 8 A2 ETETIBIE ..o 15
T2 BERE T T D I oo 8 M3 AH=IN N —T BIOHEIER. .o 16
T3 REBERIH .o 8
4 TINA ADLES
R 4-1. FIARTBERTNA A Ky =2
wxXEESM Rolr— | ARG AR (AFF) BYOfHFEA4T
LMT86DCK SOT (AKA®@):SC70, DCK) 5 2.00 mm x 1.25 mm PR
LMT86LP TO-92 (AKA®): LP) 3 4.30 mm x 3.50 mm FZJ—iR—)b ARL—h U—F
LMT86LPG T0O-92S (AKA®@): LPG) 3 4.00 mm x 3.15 mm Z—7k—/L ARL—h J—R
LMT86LPM TO-92 (AKA®@: LPM) 3 4.30 mm x 3.50 mm Z—rk—L R —F
LMT86DCK-Q1 SOT (AKA®@):SC70, DCK) 5 2.00 mm x 1.25 mm PR
(1) FIAFREZ S — Ve SLBE B OWTE, T2 — R DOKRBIZH D/ — 2 T a2 Al o0 TOfHE S R TLIZEN,
(2) AKA=314
£ 4-2. BUORETNA R
RFE SEHH Y F A BRI
LMT84 -5.5 mV/°C 1.5V~5.5V
LMT85 -8.2 mv/°C 1.8 V~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 f1k
6.1 B RAENR
2) % B
w/ME RKRE EfL
EREE 0.3 6 \Y%
HAE T OEE -0.3 (Vpp + 0.5) \%
) -7 7 mA
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T, MR R RERITIN T, FFIZDT —2 3 — O HESEEES A ) IR ST A 2 DDV D56 TH | ARG ELEMET 52
LEMIRTHDTIIDHY EE A, Mot R ERDIRBICR R HEE, ARG OEEMEIC L B2 22LBHVET,

FHMAT T TERL, TP R A AV N ALY OV T a— ] T 07 7 A VAERICHEILT 50325350 £97, www.ti.com/packaging %% fiiL T
IEZEW, V7u—iRET a7 7 AL, 87V —E807 ) —LISD /Ry r— VTRV ET,

WO DO ATTEIE (V) B3ERE EES54 (V) < GND £7213 V, > V), 2O OEFi%Z 5 mA ICHIIRT206ENHVET,
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| m |
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V(esp) TR . — ? v
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SC70 /84— 0 LMT86DCK
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T A AHFEET /L (CDM), JEDEC 11:4% JESD22-C101 [Z#EH#LA) +1000
(1) JEDEC ORF= Ak JEP155 (21, 500V HBM ThiUFIEHERN) 7 ESD HH 7 nt AIZ X0 Z 22N A e Th o LI TV ET,
(2)  HBM (AEET L)L, FEUIT 1.5kQ OIEFTE#EKHL T 100 pFO= T U HEEIEHLOTY,
(3) JEDEC R¥= Ak JEP157 (21X, 250V CDM ThiUZIEHENZ ESD FH Y o A LI 27 8GN Al i ChoH LS TVET,
6.3 HEZENESRMY
B/ME EAfE| B
. Tmin < Ta < Tuax °C
HRLE TR
-50 < Tp <150 °C
EIREE (Vpp) 2.2 55 \%
6.4 #(CBEY B 1R
LMT86 LMT86LP LMT86LPG
I ERAED @) DCK (SOT/SC70) LP/LPM (TO-92) LPG (TO-92S) BAAE
5 3 3
Resa BEA D JA PR~ B H ) 4) 275 167 130.4 °C/W
Roscop)  HEAEBD—A (R ~OEEHT 84 90 64.2 °CIW
Ress PO DD IER A~ DB 56 146 106.2 °CIW
Wit A END L A~ORHE T A—5 1.2 35 14.6 °C/W
YiB BB DDA~ DR T A—4 55 146 106.2 °C/W
(1) HOFRBELBUSERF I OWTIE, BT EBVYRE SR B a2 B R TTZEN,
(2)  HERBIOEH OBGHLIEHED I OW T, TIC o — Y OBGHLILHE T 7V r—a LIR—RERRLTLTEEN,
(3) BRI COHEA TR BE B ~DOEIEHUE (Reya) 1%, JESD51-2 Luﬂﬁké:ﬂf_fgi“ 175 JESD51-7 ([THES - JEDEC #itk & #ahE
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40°C~150°C. Vpp = 2.2V~5.5V 27 +0.4 27| °c
0°C~40°C. Vpp = 2.4V~5.5V 2.7 +0.7 27| °C
B K ) 0°C~70°C. Vpp = 3.0V~5.5V +0.3 °C
-50°C~0°C. Vpp = 3.0V~5.5V 2.7 +0.7 27| °C
-50°C~0°C. Vpp = 3.6V~5.5V +0.25 °C

M
@)
(©)

FIRE I T34 2 A2 AV LAY OSSR B R (AOQL) THESH TVET,

FEAEIE Ty = Ta = 25°CTHY, fxb ATREMEDO BT AL JLHE A R LT,

RGBS EEEIAEN /) BIE L DR L CERSI, IR AR E, B, RE (°C) DIFESNI G CHRER IITRS
NTWET, BEERIRICIL, FESNSUERNDTAL L 2L —ar NEENET, BEHIRICITARL Fal—iaiigdEnEd i, DC
BRIV EESET,

6 ERHI¥E

FEIZFRIR D72 W BRY | ZNHDERRIT +Vpp = 2.2V~5.5V I SV E97, FFICFLR DR RY | e/ MEB IR KIEIL TaA=Ty =
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7 SFHAEHBH

71 =

LMT86 X7 u/ iR E YT IREE V7 F1I1E, BRI E S TUEAAT RSN D B/ —R =3y
AEA TSN CWET, IBERL LB FIIT TRy 77U 7 Eh, OUT BiciidsnEd, 2o7 7%
727 a7l VH BB TONBTD IR B =X ADH 1) — AL 720 E T,

72870 Y Y

AEFHOBIKIRE &Y (-50°C~+150°C)

Vbp
[
L]

Thermal Diodes

»

[ ]
L1
GND

7.3 BREERRER

7.3.1 LMT86 D=ER#

#7112, EEMEREFIHICH5 LMT86 O IEEA2/RLET, ZDOFEIT, LMT86 OF5EEAIAR (TR 1 I
FoE) ZRE L REERRLET, ZORIL, 2EXEFAS ey Oy Ty T NV THERATEET, 20T
—BEEL T AT, V=Y TN T BTV D LMT86 a7k T4 bR T a—RTEET,

& 7-1. LMT86 DfRiER
WA Vour R Vour i Vour R Vour I Vour
(C) (mV) (C) (mV) (C) (mV) (C) (mV) (C) (mV)
-50 2616 -10 2207 30 1777 70 1335 110 883
-49 2607 9 2197 31 1766 71 1324 11 872
-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 77 1257 17 803
-42 2543 2 2122 38 1690 78 1245 118 791
41 2533 -1 211 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 4N
-34 2460 6 2036 46 1602 86 1155 126 699
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£ 7-1. LMT86 DIRER (F5X)
BEE Vour bi-Y::4 Vout MREE Vour HEE Vour REE Vour
(C) (mV) (C) (mV) (C) (mV) (c) (mv) (C) (mV)

-33 2449 7 2025 47 1591 87 1144 127 688
-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 11 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

LMT86 IZHRTEMEN BN T, ISBITRR O TR IC 203, ZOTRIRIL, # 7-1 [CIEFICIERIC SN T
WET, BEER T BRI HEX 1) AL CGHETEET,

1% v
Vigup (mV) = 1777.3mV - [10.888%@ - 30°c)} - {0.00347:7;2@ - 3000)1

(1)

TR AR ER O THY IR EFRHO R T BRAOEEIIZ VR TLET, X100 T 2Rkode,
ROXDPFFONET

L _10.888 ~J(£10.888)2 + 4x0.00347 x (1777 .3 Vygyp (mV)) 20
- 2x(-0.00347) )

FEEEDIRWERIZIEEITIE, 2 13K (3N 3) 2L T, £ 5 H IR EEH#IPRIZ D7z > TEMA M HICEH R TEET,

Vo - Vy
V-V1= ﬁ ><(T-T1)

-
—— N

« VOHMIEImV TY,

« TOHAMILCTT,

o Tq &V BERIKIREDEE T,
o T & Vo iR DT,

7e&21E, 20°C~50°CETOIREFIPH CZDOHFRAZML, IRDINTRVET,

®)
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1558 mV - 1885 mV o
V—1885mv_(5000_200C)x(T—200) @
V - 1885 mV =(-10.9 mV / °C)x (T - 20°C) (5)
= (-10.9mV/°C) x T + 2103 mV (6)

FIGLDOZDFEZE LR 2L L DH D 1 D EIIEBOREFRIRI >V URERBE T TEET,

7.4 TN ADEEEET— R
7.4.1 BV {11 & B nBE

LMT86LMT86-Q1 i, flLo> IC R LI LI HIZHUD AT AT RE T4, REIHaE FIITEETHIENTE
\32?—0

BIFREEE R T A0 LMT86 ¥ 1D EE 4 GND VU EEEFELET, LMT86 OFD MDY — Rk~
DT LRI —ADIEEY I FES u%&E&D AR LIFLET,

RDVIZ, BHSN-EB T 2—7 NIZ LMT86 ZEVffiT, NAIZIZLIZD #oZNDORALRICALIAATZDT 5T

TEET, o> IC LFEERIC, LMT86 35 L ORI 3 HRELHE-CIEI ST, U — 7 oM bt 72 | #tix & R AFuIR R 2 HE Ry

TOMENDYET, MBS FEAETDRIEDOHLIKIREREE TU AT AREET 256 . ZAUTFHCEE T, 508

SRR TH 627 Z R EIZIE Vpp ~O RN FEALTZS6 . LMT86 O H T EM TIEHY EH A, XIZE->TY—
RHEREIEE M — AN E R L22NIDINTT D72 VMR a—T o Z RIS ET,

AT EATHLOMOBYEHL (Roya F7213 0a) 13, 7/ A ADTE I HHRIZ LA TR D A2 3 T 272012
RSB/ 7A=2TF, X7 LML T, LMT86 DX ARED LRAFHLET,

Ty =Ta + 6,8 [ (Vopls) + (Vop - Vo) I | 7)

ZZ T,

Ta S PR T,

Is IFVHEEIRTT,

o LI OAMERTT,
° Vo 6iu“jjjfﬁrfﬁ‘

72 Z21E. Ta =30°C. Vpp = 5V. Ig = 5.4uA. Vo = 1777TmV OT7 7V /r—a Tk, A EIEEIE 30.014°C, H B3
E\GEF21X 0.014°C TJ, LMT86 OHE AR EE A HIE SLD EEEDOIE TH D LMT86 MEREN T L EDHH A
B A i/ NRICHI 2 D IOICEBE L CIEEW, BB D15 ©FRIZ LMT86 OEMEH I RENLTNET,

7.4.2 HH/ 1 XICET BT EE

LMT86 (%, 7'y a7 VN, REREREL V7BV —ATEET, Ziud, 72&4E AID =23—% (ADC)
0))\7‘3&@;57‘@@19’3&%%%@1%6@/\ AT, INHDOT ) r— a0 Tk, ADC DA Sjar 5 Y& R

IZHRET DO —AERPMETT, LMT86 (X, MY —AFEIFI v vV Ema L BEETHZOT I r—ay
REDOMDT TV — a2 AZBER T,

f\/% T ARTIL, LMT86 OEIE /A X 7 A (Vour @ AC 5L Vpp @ AC (25D ) ZHIELELT-, X 6-8
. MREWRE ) 27 v 2 NORTHEEREN iR 2 R LE T, HAOICAmary T o ek 758, JARXDT 4N

7‘&:?&&%&%

FEFNIARXD L NBE CENESEAI101E. B D LMT86 7255 5em LLNIC A NSAK BA L E T A LENHY F

—g—o

T HERALRISE OOV T, TR EBMEER v 7 a2 BRL TS,
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7.4.3 BEEMAT

LMT86 |34 B AM A E L4, I/ AZXDSVREDRE | FRIIANvTF 7 TV A%

ADC |ZEREN T 2354 /ARG I/ NRICHIZ BT2DIC T A NZ Y 7 DIBIMR LB e 52 ER3dET, X 7-1 12,

YJ‘E%‘$IE7‘£LT LMT86 T 1100pF L F D& EMAMAERE+5 ka2 RUET, AEIEAR) 1100pF 28255
BlE M 7-2 1TRTEC, HICES RSN S LR A RN DY £,

LMT86 T
GND I CLOAD < 1100 pF

mmmmm=e- + VpD
i Rs
! LMT86
h
OPTIONAL | ou
£
BYPASS
CAPACITANCE T I CLoap > 1100 pF
L 1 L

K 7-2. BBMATD 1100pF 2B 2 51583 LMT86 [CEYIEH =R
= 7-2. BB OHER(E

CLoap &/ Rg
1.1nF~99nF 3kQ
100 n F~999nF 1.5kQ

1uF 8000

7.4.4 HiIBHE=Z +

LMT86 7 /S A TliL, iR B L OB E LD R IThiz > THFITEmWBIEEN S SN ET, NMOS/PMOS L —
b — L)L Ny 77 [EHOEBEDT- O | BIRELENT SAAOEEFIHZ B2 T ER 354, Hjjmi‘zba“ﬁ AN
THIENRHVET, ST IDOALE IR, Vpp b Vour DOFEXFL AL THRESILET, 2O T NI Vop - Vour =
1V DEXITFEALET,

OO TR 7 (B mV) 1L, Vpp £721E Vout SRELE(L (]9 200mV) 554 L E3, 207 M 5°C~20°C
DIV EZAIZDTe > THRAET D720 Vour ITFHICTH T, DEERE ) RO EHARIZIZ, 2OV 7R TIZ
EENTOET,
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87TV —a RE

LIFOT7 7V r—va AFHRIE TI ORGARRICE N6 O TIERL, TI TR O EfMMEEIT e et

PREEWVTZLUER A, fll 2 O B T2 OB ATEIC OV T, BEROE(ETHBIL T ==z il
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

81 77U —2a gl

LMT86 (%, ZDHEREN D LD —fRIRIRE v vy TV r—a iU COET, i/ 22V OEREET
5.4pA O EE S TEETES-0, Ny T UBREI DT A Rl T, AL—A—/L TO-92 /Ru/r—I7p B8y
= FFvar BT AL LMT86 24 L AR —R, A 7R —K, b—hr o7 FRIIRUT IV —a WO D
BATICHOfHT D2 EMTEET,

82R&EJMETFT SV — 3>
8.2.1 ADC \D#Ek

Simplified Input Circuit of
SAR Analog-to-Digital Converter

__________________________

+2.2V to +5.5V 7 Reset
4
,/
Input
LMT86 Ppin /’, Rmux Rss Sample
Vbp out <
N
Cep GND N
I CFILTER

8-1. 9> FU >4 AID A IN—4% DANBEANDHERIES:

8.2.1.1 BREHEMH

~A7narba—7%2 ASIC [T S TVD CMOS ADC DIFEAETX, o7V T F—4 a L —2D AN
EEBEHLTWET, ADC BV TV T av T oY BT DL, LMT86 {RE L Yo%l DA4 T U7 REDT
Juy V—AO W NGB E T HLENHYET, ZO A i\ SNV CriLTeER BN 5 & CHiff I 7=
FTIENTEET,

8.2.1.2 /s RRETFIR

Criter PV ARINE, BTV T av T o OH A XY TV TR EIAREFLE3, 9_CTD ADC NFEICASIEE
P2 TCWADIT TiEaWnWew, BEBEHIRARVET, 20—/ ADC 77V r—Tavid, flELThOHRL TN
i—a—o

8.21.3 77V = g iR

@®
o

N
o

N
o

OUTPUT VOLTAGE (V)
P

4
o

Il
o

I
o
S

0 50 100 150
TEMPERATURE (°C)

B 8-2. 7 F O/ N DEEREK
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822 vy NI Tk BHETHDIER

Vout

SHUTDOWN Dc
Any logic

device output

LMT86

L

E8-3.>vy FOUVICKBDHBENDER

8.2.2.1 BRETEH

LMT86 D E#E /11T QuA Klili72 D T ALEOFRERS — M 1O EEE 2 MG T 5721 TR FED T vy MY
Y EAIARETT, ZOT A RIE, v A 7aarha—T70 GPIO 2 HEEE AT AL TEET, 2O A

K0 RO TVEREN S AT LaE
8.2.2.2 BHll/Z 5T FIE

BETINEENY

Al 7ICTEE T,

LMT86 @ Vpp B> %, v A7aaha—I0mb0asyy Uy MU AG S ICEEE L £,

822377V — a3 Hiig

s

R : 500ps/div, FfiRL—2Z:Vpp 1V/div, it —2: OUT 1
V/div
K 8-4. BEM AR, Vpp =3.3V TOHRAhY—>F#
v E R

[ - 500ps/div, L hL—2: Vpp 1V/div, JEfiRL—Z:OUT 1
V/div

8-5.1.inF DB EMAR. Vpp =3.3V TOHAhY —

IF VIEERRE

.

B§fE : 500ps/div, EfiRL—%:Vpp 2 V/div, ik —%:0UT 1

HéFF'EJ 500ps/d|v kb —Z:Vpp 2 Vidiv, EHh—A:0UT 1

V/div V/div
X 8-6. BEMARIL, Vpp=5V TOHAY—>F 8-7.1.1nF OB BMER. Vpp =5V TOH S —
VIS B 7 VISR
9 ERICEIT S HEIREFIF

LMT86 114 st & IR E L& (2.2V~5.5V) MRV | ZL<OENFEMOEHICE N2 ME TEET,

AN IA T v arThY, EIEHTEHE

IS

EIRD ) ARNARIELE T, JARD LN AT A TiL, LMT86 D H K& S

NDIAREARIE S DT2sD  NARR 2T oY aBINT D0 BN DL E DOV ET,
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10 L1479+

101 VLTV MDAL RSAL

LMT86 IEL A7 T A IEF IR HL T, IR AA /SR 2 F o2l T 25813, LAT UM IR T IO H# 5
BENDHVET,

10.2 L€ 7 bl

O VIA to ground plane

VIA to power plane

O GND VDD O
O GND T 0.01uF

ouT VDD

E1 10-1. SCTO Ry T —LDHEBL AT b

aaa
1Nn0O
anNo

B 10-2. TO-92 LP Xy T — DR L A7 U b

aana
1Nno
anNo

10-3. TO-92 LPM Xy — DRV AT D b
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MITINARABELUERF A POYR=-F

1.1 RFa A2 MOEFHEMZERITRSAE

RF¥2 A RO THIZ DWW T O EZ T DL, www.tij.co.jp DT A RBLL 7 4 L Z % BV TLTEEW, @A) 22
Vo7 U ORI HE, BREINIZT R CORBERICET A AP AN HAZ TRDIENTEET, EFEOFEHIC
DNTE, WETENTRF 2 A MIEGEFN TWDSRETBEREE B30,

M2YR—=—F-VY—2R

FEA A AL AL AN E2E™ PR —h e T4 —T AF. T =T BRI A DRI LRI T AL e A%
— PO RGEN D EEGAZEN TEXALGET T, BEFEORIEERR LD, ME OEME LIV T52L T, it
TR XA RIS N TEET,

Vo733 7o 0d, FEREICIV BUROFE SN HOTT, TNHIRTF TR A AV LAY D
AR T AL DO TIEARL . BT LL TV R A RNV ALY D R ML= DO TSN EE A, TR AR
VALY DIFE S EZIRLTIEEN,

11.3 B8
THXY R AL AV A Y E2E™ is a trademark of Texas Instruments.
T RCOBEEL, TNETNOAEICF/BELET,

1.4 BESHNEICEAT S FEEER

ZD IC 1%, ESD ([CE > THHR T FREMERHVE S, TF A AL AV LAY T, IC ZEFOBIIIE ICHE B L O s

A EHERLET, ELOROROBEOR B FIEICIEDR VA, 7 A AR T 5B Zh b T,
A\ ESD ICLBMARIE, DT RMREIE T DT A ADTE R E TGOV ET, K72 IC DY E, /STA—F A DT

AL T 272 TARSITO DR DIND FTREMER D720 | DS LR T <R TVET,

11.5 A&

TXY R ALY LAY R ZOMFEEICIT HEEPFEO— R B LI OERP TSN TWET,

12 RETRE

ERFESRBOFETFIILGET 2R CWET, EOUGETREEITRFERICEC TOET,

Changes from Revision E (October 2017) to Revision F (May 2024) Page
o FFAPERIRIZDIZSTER, K AHAB RO TIEZ TR oo 1
Changes from Revision D (June 2017) to Revision E (October 2017) Page
o HHHT ANAREAZRT O DT =2 —h (SNIS201) STEE ..o 1
e TO-92 D GND B> B EEIRDIDNTZET 11 305 Bieeeeeeeeee ettt et et ete et este e s aeeeteeneesteeneeeaeesaen 3
e TO-92 D Vpp BV BB EIRDIDITZET 13 D35 ettt e ettt te et e e e te et eetesaeeeteeeteeneesteentens 3
Changes from Revision C (October 2015) to Revision D (June 2017) Page
o HORF2 A RBIOERREEIZ GO T, 7 —F 7 — DT F AN TR i 1
o [RFE 12 AEC-Q100 HEHEFRE DB GEEETE H Z TN oot 1
¢ RETE BT T 7 T8 Moottt a ettt ettt ae et et ne et e eneeteaen 1
o [TTVF—a IMBT AARY RIAN =L UATLRA T v — S HERETEZHIBR e 1
I e N O S I s (= | ISR 3
o TARZRAGRFME JITI 810 ZAB ettt ettt s et se b e e s e s ee e esesse e ene st eneesesteneasenneneas 6
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Changes from Revision B (May 2014) to Revision C (October 2015) Page
o TO-126 /o —UIZBET DT R TO IR A HIBR. oottt 1
¢ TO-92 D LPM EUAERLIKZ BTN ...ttt 3
o THRONERS 12 TESD TEAR AT L, MRAFREE | 2 TR R ERE JRITBE. ..o, 4
I AV Y A et A OSSPSR 4
¢ TO-92LP BELVLPM Ry r = DU AT 7 MORELERIAZ BN ..o 14
Changes from Revision A (June 2013) to Revision B (May 2014) Page

%ﬁu\ TIHEEIZEDECT — X — D7 — L ATUNEEE, LLF ORI a8 [ 77 ) r—ar b3
) PRI TAHERFIA ], [LAT UM, [TAAABLIORF2 A OB R =, [ A=, Robr—Y B

otoxgjz B R | DD T 7 S e e ettt 1
TO92 BETE TOM26 7S I R TEINo e oottt ettt e et et e et e e e eee e e se e e reeeene e 1
450°C/W 735 275°CIW (2, i LVMERRIZ. TF TR AL AV ALY DI g FIEIZIE DO TAERK . e 4
40°C~150°COFEFIZHUNT, IEEKEEE Vpp DEAFE 2.4V 535 2. 2v a3 5
WOVEAHIE: : AN EFRITY —7 OB THY, @R TRAICZRVET, 1T 0.001uA DT, 1pA HIRIZT Ak

HIFRIZ DI EASNTISY  EB D RO PEREA UL TUNETE Aottt ettt en e 5

1BAKZAN. RyT—2 BLTEXER
LB DAR =T, AN =TIk, 3=V B ROESUCBT B MAS i EN COEY, ZoMITIRELET

AMEA TEDRHOT =4 TH, 20T =23, PHELR ZORF 2 A M WEI T ICETSNOHENHVET, A

T =L = DT T YR EE S TS5 AT, Wi AR ORI 2 ZBE<TZE N,
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BEELBMOoHEAREEIE
TXP R A AN AT, Gl T —Z G T — % (T — 2 — G R ET), #itV /=R (V7 7LV A THA UG HRET), TV r—a
VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
BLOFE B IR 51 A MO BURERGE, 55 = F QMM FEEHED IR B RTEE & TV DR ARG | BRI E T BRI OO TR L &
D
INBDYY—RAL, THER P A ARV LAY B B DR ORBRATEA LB R A ~ORMEBERLIZLO T, (1) BEEOT SV r—a
ATHEUTZ THRY A ARV A YR OBRIE | (2) BEAEDOT TV —ar Ot Mk, 3Bk, (3) BEOT 7V r—a ik Y 5%
HEo, ZOMOHHDHLZZ M, X271, Bl FEMtO B ~OREFE/RE GB35 F TE . BEEOAZRBHEMTAIHDELET,
FEROKRY Y — AT, TERETFINDAREERHYVET, ZNHDYY — T, UV —ATHISNTND FHH R AL RV LAV 5 24 T
BT TVr—ar OO HIITOI, THXFA ARV VAV FZOME A2 BERICTHLET, 2DV —AZEL T, o A T4
LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
IE B0y —2 % B S THEALUZRERBET2H0PLM LT, HF, A, Bk, BEIZONWT, THF TR ALV AYNVAY BIOZEOREL
NEFZRIHETHLDOEL, THFH AR A AN AV F—HOEEEESTLET,
TR R AR NVAYOBENL, TRV R ARV ALY DIRGESA: ET21F ti.com 0037035 TF VA AL A )L AV B OB e L
DOWFNHEEL TS 28 A TR LD T CRESNTOWET, THFRF A ARV LAY RINLDYY —2&42 452 01%, BHSNS
T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
BRSO DIBIMGEHEEIIABLHEEZIRELZHA TH, TRV A AV AYNAVIENLICR S EB 2, EALET,
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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

Addendum-Page 2
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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 —>| 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 0 O0 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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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
13 TEXAS
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/F 08/2024

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/F 08/2024

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/F 08/2024

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.

INSTRUMENTS
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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.

4040001-2/F
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LPOOO3A

5

»

PACKAGE OUTLINE
TO-92 - 5.34 mm max height

TO-92

O

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
il

|
|
|
|
] e

2X ‘
2.6+0.2 —f=—f

2X
4 MAX

‘KSEATING

PLANE

FORMED LEAD OPTION
OTHER DIMENSIONS IDENTICAL
TO STRAIGHT LEAD OPTION

0.43 L
3X .35

5.21
4.44
EJECTOR PIN
OPTIONAL
5.34
432
| — (L.5) TYP
2.54) xSEATING
NOTE3 | [J‘ [‘L —1 PLANE
0 i L(0.51)TYP
Il 6X
||~ l=—0.076 MAX
I
3X I I
12.7 MIN I
| |
Il
| |
Il
| |
Il
| |
- T T
0.55 oo
3X0.38 =
f—f—2X 1.27+0.13

STRAIGHT LEAD OPTION

NI

4215214/B 04/2017

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

i
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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
y ! SOLDER MASK
\ OPENING
1 2 3
(R0.05) TYP | ! |
L (1.27) —] : 2X (1.07)
SOLDER MASK
OPENING (2:54)
LAND PATTERN EXAMPLE
STRAIGHT LEAD OPTION
NON-SOLDER MASK DEFINED
SCALE:15X
0.05 MAX ﬁ le— (O 1.4) —= 2X (@ 1.4)
ALL AROUND METAL
TYP 3X (@ 0.9) HOLE
METAL{ I [ (AN S W R 5
(R0.05) TYP /7 1 3 SOLDER MASK

SOLDER MASK
OPENING

N

(2.6)

(5.2)

LAND PATTERN EXAMPLE

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

OPENING

4215214/B 04/2017
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TAPE SPECIFICATIONS

LPOOO3A TO-92 - 5.34 mm max height
TO-92
11.7

| |
| |
| |
| |
| |
| |
| |
| |
32 ) I ‘
23 [ |
| | | |

— (2.5) TYP \ \ \ \ T 0.5 MIN

— {1 i — l \
16.5
55 | 1| [l I 0 I 1
| |
11.0 ! ! 9.75
8.5 | | 8.50
| |
L I D o 7‘77‘777 77777 o _ Y 190

k @3.7-43 TYP

FOR FORMED LEAD OPTION PACKAGE

4215214/B 04/2017
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