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LMB0-Q1 7 /34 AL kS E DA R B3T3, 2.7V OB —EJ CTEEL . —40°C ~ +125°C O &[4
B c&Ed, LM60-Q1 O H /)8 F 1348 IR (B AR AIZ LB (6.25mV/°C) L, DC 47wt 424mV T, 2D
F 7 yMIEY, EOB—EE CRIEEAZFHARDIENTEET, T AL RAOANHH J1EFEIL. -40°C ~ +125°C D
JEEHPH T 174mV ~ 1205mV T, ZOF A AL, (L H Y — Fo7O8E) £k ORE., £/~ =iE T +3°C,
—-40°C ~ +125°C DI E#IPH AT +4°C O E AR TR ITRES N TOET,

T RAADEIEBFEE 1M10uA Kl (LT — F o7 DEE), £721% 70uA Kl (BT v 7 DIFE) 720 T, B 258 E,
1%, SOT-23 S —I O L2255 T TIEF TR 0.1°C IZHIBRESNET, ZOF A ATAREMITIR N EE S Th
D, KRk & 7EGET — RO N D EEEERZ G CE50 T, BH ORI 72 2 QR TO RS I vy M TN
TEET,

LM60-Q1 DH 11T/ TF A A R—ATIvF 740U ThhHT-H, LMB60-Q1 1L, 1pA Kb o 7 LARnbia) O E i A it
FTEET, VT IICL T, RIBERE~DEEZFIRT 5720, AfEice /ML T20ERHET,

7280V IR

8 g g

]

Vg =(+6.25mV/°CxTOC) +424mV

> R3

AAA —B
VVV

7

RS R6

b—m—c._fl_\
2
AAA
v
-
z

*—\\A—

GND I : >

7.3 HBESKEA
7.3.1 LM60-Q1 D{=ZELI#

LM60-Q1 i, BfiZ i Am B BUTHE IRD I B SHIFFIE (G SN WD E A B L £

Vo = (6.25mV/°C x T °C) + 424mV (1)

ZZ7T,
¢ TERETT
* Vo & LM60-Q1 D /)& ETY

7.4 TINA ADEEET— R
ZDF IS ADME—DESREE—RIE, RSB T 27 a s T,
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RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

817V — 3 158
ZDTNAA, GBS BIRE LA ANy T T BICEREI X ET,
8.1.1 BEMAM

ZOTNARIE BB ZEINE L E T, FERIZRERNR2VIGE | M 8-1 1R T X2, T M AMERE DA &
P 2 BREh CE ET, B I!Cio‘w‘é?/\‘/fXOD%jtmjj/l"/h"—éf‘/xﬁi 800Q TT FEFNZIAXDZN
BRIRCIL, JARXDE I T v 7 %/ MBIZIZ 572012, 47%7%0)/4’7\“74/1/5'%5_1311?54‘4%753‘3?;6%/\7%3@@i*fo
TEYR ARV AY T, K 8-2 1R T IS, BIREEZ /A2 57212, +Vg & GND DI 0.1uF %3E
MMFHZEEHEEL TOET, JARADLWEREETIL, LT T REDR ﬂ/T/*;sziEJJu*a“éuZ\%rb%Di% Hi7
/r/t°~5f‘/xz;§ 800Q ? 1uF Hi iz 7o Hi%, 199Hz Dr— RAT A VA EFHR L ET, 7/ A ZAOERE T RC

IZEo TR SIS 6.3ms FRFEE LD B IR NWTED | T A ABRO IR ERFEIIRE B L Z T E A, KA
BJOA T oY EMEHT 256 ZOBMOREMEIEIZLY | 7\ A ARRDINE RN ELRDET,

+ ] HEAVY CAPACITIVE LOAD, WIRING, ETC.

TiDeice e t ‘-I $ T0 A HIGH-IMPEDANGE LOAD
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|

|

L 1uF

Copyright © 2017, Texas Instruments Incorporated

X 8-2. /A XDEWBRIEMITICT 1)L & ZEM

Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 11

Product Folder Links: LM60-Q1
English Data Sheet: SNIS197


https://www.ti.com/jp
https://www.ti.com/product/jp/lm60-q1?qgpn=lm60-q1
https://www.ti.com/jp/lit/pdf/JAJSDW3
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSDW3A&partnum=LM60-Q1
https://www.ti.com/product/jp/lm60-q1?qgpn=lm60-q1
https://www.ti.com/lit/pdf/SNIS197

13 TEXAS
INSTRUMENTS

LM60-Q1
JAJSDW3A — AUGUST 2017 — REVISED APRIL 2025 www.ti.com/ja-jp

82RIBMET TV — 3>

8.2.1 £HHDHEREEEL Y

LM60-Q1 17 s a9 5L o TN RIBE R YD T LA T MBI AR 5 S BE T4, 25
DSNTIE, B2 72 8.5 BB TIEEN,

+Vg
(2.7V to 10V)
Single Li-ion | LM60
Battery Cell — LM60-Q1 —— Vo (Output)

®
T
Vo = (6.25mV/°C x T°C) + 424mV

K 8-3. 2 HDRKEE 2 > Y(-40°C 125°C)
. B—QUF I AL F L DEEI TEE
8.2.1.1 ETEH
ZORRFHITIL, & 8-1 ITFLHiSN TODRREH ST A—FEE L £ 7,
£ 81. BEB LU X 8-3 DEXE V, {H

17.EE (T) BRHERY2 Vo
125°C 1205mV
100°C 1049mV
25°C 580mV
0°C 424mV
-25°C 268mV
-40°C 174mV

8.2.1.2 B Hll/Z 5T FIE
LM60-Q1 OEEE 1L, H N EEDIEEREIZIESNTEY, VAT 2OMOE 0y OB A= 2N TEET,
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821377V — 3 iR
1400

1200

Pl
1000 0.580 V 7 1
1.205 V
800 ’d —

600 |—— 0.174 V 'V/
‘ /’/

200 ¢/ .

/ Vo = (+6.25 mV/°C x T °C) + 424 mV

0 L L L L L L
-75 -50 -25 0 25 50 75 100 125 150
Te mperature (°C)

8-4. LM60-Q1 i H=EREX

VOUT (V)

400

822 BRY—EXZw P 7TV I—2 3>

V+ R3

R4

TI Device

(High = overtemp alarm)
» Vout
LM7211

V+ O—— TI Device

J:_uz
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8.2.2.1 BRETEM

X 8-5 |2/ T LT, U7 7L A (LMA040) =i /XL —% (LM7211 &£721% LMC7211-N) Zff 34U, v 7 vzed
—EBAS YA T HZEINTEET,

8.2.2.2 Rz RRETFIE

X 2L IZFHLT TI BIO T2 OLXVMEEAFELET,

v (4.1)R2
™= "R2 + R1|IR3 (2)
v (4.1)R2||R3
T2= 'R1+ R2|R3 (3)
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— / VTEMP

\ r‘/ VT2
N—"

8.223 77V — 3 iR

VT4

/— Vout
M I

K 8-6. Y—ERX#% v MK

8.3 X XT Al
8.3.1 >+ NI NI B EEEB DR

LMBO-Q1 (1T # /1 75 <HF 0T, K 8-7 IR T EHIT . LMB0-Q1 DTIRE S 2130w 77 —hd H /) CHEEI T
BT, Fr A ARy MU TEET

SHUTDOWN Dc +Vg Vo
Tl Device
Any logic

device output. l
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8547 b
851 LA T PDH1LRFZ1>

LM60-Q1 i, fthod IC IR H ERIC I HICE AT ATRE T, ZOT A AL, FHNTEERE 213 A MEE
TAHZENTEET, LMB0-Q1 23 L CWAIREE L, BUATT72 LMB0-Q1 DU — R - 03Nt S TUVD 3R IR FE >
H#J+ 0.1°C OFIPHN T,

ZhuE, BEHORIEN TV MERDOFEHIRELZERC THLILE LTZHE T, KIENFIEEIVLIZE0NMIE
VN FIHENES . TSRS A OEREOREE T, FERELIROR O hRIRE IR ET,
BB E R AR T D120 | T AA AT ADE{F % GND BN CE S LE T, T A ANDTURBLOR —2
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THMLENHYET, R, MBI IAET DA REMEOHARIREREE CT A ANEEL TWBHIHEA TT, ZL<D%A. B
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852 L1470 A

Q Via to ground plane

/‘_ ~N
| ) Via to power plane
N

2-F 2 AFRARA NV ET R A LTz 12 A F 57V MEK,

88.PCBLA 79}

8.5.3 BICRIT 3. EFEE
BAT LA EDO B OB (Ryp) 13, T A ADENHGEIZL LA TIRE D FRA2FHE 5720 HEns /8
FGA—=HTT, KA ZFHLT A ADEABED FFHAZFELUES,
Ty=Ta+ Roya[(+Vs Ig) + (+Vs = Vo) IL] 4)

ZIT.

o LI HoARERTYT

# 8-2 1T, AR TO LM60-Q1 DX ARED FHL SESFRLETOEMH A FLO TWET, £ 8-2 DL, F#
BUZIE, BZYar 6.4 (R TEELTHIESN., LB LBLNIC o lr—CDEGF DT 7V r—a L iR—h
SRR =TT LR EE W TE RSN TVET,

%K 8-2. HERAB LUBIEH (Rgya) ICLS LM60-Q1 DBE LF

SOT-23(M SOT-23?) TO-92(1) TO-920)
b—h 7L INRe—R7 b—h71 7L /NI —R T
ReJa T,=Ta Rgua Ty=Ta Reua T,=-Ta Rgua Ty=Ta
(°C/w) (°C) (°C/W) (°C) (°C/w) (°C) (°C/w) (°C)
+ Sl
H%JJFI% 450 0.17 260 0.1 180 0.07 140 0.05
VA —F T
P
@?LA% ) — — 180 0.07 90 0.034 70 0.026
VY —F o

(1) 30 =T DUATITIA TSN i,
@) HHLEE—R 2, [ 8-9 [Tmd K3, fhiIC 2 AL ADFANL BRI LS 112 A2 F (EH ) 7V MER T,

(3) 2AVADFRANFIIFFEREFERLIZ A FLHALTF O A6 AL F TV REMIIHE L, F2I3) — R EITATEHT LI
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clad board.
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2 AU AD 12 A F W57V MM A V£ 1R RIS
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-
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0.5"
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FR-4 &ML 12 A F W FHF TV b HER
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T RCOBEEL, TNETNOAEICF/BELET,
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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
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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 ©)
@ ©)
LM60QIM3X/NOPB Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 L60Q
LM60QIM3X/NOPB.A Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 L60Q
LM60QIM3X/NOPB.B Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 L60Q

@ 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 TI'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 LM60-Q1 :
o Catalog : LM60

Addendum-Page 1


https://www.ti.com/product/LM60-Q1/part-details/LM60QIM3X/NOPB
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/lm60.html
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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i3 TEXAS PACKAGE MATERIALS INFORMATION
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www.ti.com 20-Feb-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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)
LM60QIM3X/NOPB SOT-23 DBZ 3 3000 178.0 8.4 3.3 2.9 122 | 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)
LM60QIM3X/NOPB SOT-23 DBz 3 3000 208.0 191.0 35.0
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s PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
2.64
2.10
14 — 1.12 MAX |=—
et = oalc]
PIN 1— .
INDEX AREA v /_\F
] I
‘.—
0.95 ‘
3.04
JR N S %%3 2.80 ‘
(0.15) ‘
NOTE 4 :
_ }
|
05 2 f
0.2 C|A °_15°
(6 020 [c[A[e] 4x 0°-15 oo Al 010yp

GAGE PLANE

#

/\ 4X 4 -15°

0.20
R [

08TYP

0.6
02 YP SEATING PLANE

4214838/F 08/2024

NOTES:

[N

GOrWN

per ASME Y14.5M.

0.25mm per side

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

. This drawing is subject to change without notice.

. Reference JEDEC registration TO-236, except minimum foot length.

. Support pin may differ or may not be present.

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

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

LAND PATTERN EXAMPLE
SCALE:15X

SOLDER MASK METAL METAL UNDER SOEN R MASK
OPENING \ SOLDER MASK\\

*J L 0.07 MAX J L* 0.07 MIN
ALL AROUND

ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214838/F 08/2024

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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

(R0.05) TYP

~— (2.1)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X

4214838/F 08/2024

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.

INSTRUMENTS
www.ti.com
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