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6.5 HAS5FE - LM2902B-Q1 #1 LM2902BA-Q1 (continued)

#F Vg = (V+) - (V-)=5V % 36V (#2.5V % £18V ) , 7E Ta = 25°C I , Vo = Vour = Vs/2 , R = 10K 3EH:E Vg/2 (B
ERHY )

2R WA B/ME $RUE BAE Hhr
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R

Vg=5V, lo=0A Ta= -40°C % 125°C 175 300 nA
la A O FR S A

Vs =36V, lo=0A Ta= - 40°C & 125°C 350 750 LA
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6.6 H 5% 1 LM2902-Q1. LM2902KV-Q1. LM2902KAV-Q1
T Vg=(Vy) - (V-)=5V, To=25°C if ( BRAESE I )
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Vicr FLATL N FHLHE Y Vec =5V E26V — v
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Vo 75 PRSP L R Ve =26V, R. = 2kQ SEREE 22 \Y
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VoL i FF 4 H LU R, < 10kQ SE AT 5 20| mv
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Avp KAES Z A HIERBR VimV
20 e 15
CMRR  3:fgisms| Ll V¢ = V|crMin 25°C 50 80 dB
Ksvr L IR R A L (AV e 1AV o) 25°C 50 100 dB
Vo1/ Voo IR f=1kHz % 20kHz 25°C 120 dB
Vec=15V,Vo=0 Vp=1V 25°¢ 20 ~30 ~60
cc= , VO = D= )
SEREE -10
. mA
lo it HLR 25°C 10 20
Vee =15V, Vo =15V Vp=-1V,
SR 5
Vip=-1V Vo =200 mV 25°C 30 pA
. , Vec B 5V, .
los Lt LU GND % -5V Vo=0 25°C +40 +60| mA
Vo=25V k21 SEEEVE 0.7 1.2
lec HURR (4 MBORES ) Vee =26V, . . 14 mA
Vo = 0.5Vee SH# SEREE . 3
. 25°C 3
Voo = 5V % 32V, 4E A 234 ep— m
Vio N AHEE Vic = Vicrmin 25°C 1 mV
Vo =14V A R
SERET
AVio/AT R ERIE Rg=00Q S 7 pv/eC
o 25°C 2 50
lio F N R A LI Vo =14V — nA
SEREYE 150
Alo/AT 35 B e SEREYE 10 pA/°C
| - Ve =14V 25°C -20 -250 R
1B AN b o=1. - n
" S B ] - 500
" 25°C 0% Ve - 15
Vicr LA N\ FL Y Vec =5V E32V — v
SE R 0% Vee - 2
R.= 10kQ 25°C Vee - 1.5
Von 75 PRSP H AR Vec =32V R = 2kQ 56 I 26 \Y;
Ve =32V R = 10kQ SERE T 27
VoL I H P4 H B R < 10kQ SR ] 5 20 mv
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6.6 S5 - LM2902-Q1. LM2902KV-Q1. LM2902KAV-Q1 (continued)
T Vg=(Vy) - (V_)=5V, Ta=25°C it ( RIESNE B )
2 PR TA®M BAME HAMEC)  BKE B
A R Vee =15V, Vo =1V & 11V, 25°C 25 100 Vv
VD Ehs) i R, = 2kQ ey 15
f=1kHz % 20kHz 25°C
TR 2% B HOR AR A5 C) ' 120 dB
Ko% e 5
CMRR  JLAgsmsl Ll Vic = VicrMin 25°C 60 80 dB
ksvr R FL S 096 L (AV e /AV0) 25°C 60 100 dB
Voi/ Voo FHER f=1kHz & 20kHz 25°C 120 dB
Ve 215 Ve 0 Voo 1y 25°C -20 -30 - 60
cem e " e 10
mA
lo Bt HLAE Ve 215 Ve =18V Ve =4V 25°C 10 20
CcC » VO ID %?ﬁﬁ 5
Vip=-1V Vg = 200 mV 25°C 12 40 pA
Vee A5V,
los S L L N % 5V Vo=0 25°C +40 60| mA
Vo=25V SR 0.7 1.2
lec LR LT (4 ANHOREE ) Vee = 32V, o mA
Vo = 0.5Vec sEHE 14 3
(1) FEEJEEA -40°C £ 125°C.
(2) P MEMEINTE Tp=25°C T
(3) AT IREET |, P SR Sl i X S A 2 R A B R A AR R A B BRA R T DI R, BRI AR B R A TR
B RAR N 2 1m.
BT 1 LM2902-Q1. LM2902KV-Q1. LM2902KAV-Q1
BF Vg=(Vy) - (V_)=15V , Tp=25°C It}
E =4 MRS A HRIE L:VivA
SR BRI 2SR R R R, = 1MQ, C_ = 30pF , V, = +10V (&K 7-1) 0.5 Vius
B4 B I R A T R, =1MQ , C_ = 20pF (&K 7-1) 1.2 MHz
VN ESE PN YL Rg =100Q , V=0V , f= 1kHz (i & & 7-2) 35 nV/ v Hz
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T ZHNERER

7\ Vo

\'A .
>
Vee- L= S R
B 7-1. B IR ORER
900 O
Vees
100 Q
Vi=oV
RS

Vee-

B 7-2. MR 7S P LB
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8 E4nit e
8.1 MR

LM2902-Q1. LM2902B-Q1 1 LM2902BA-Q1 #8460 & DU AN Jh 37 (1) i 38 i AR A Mis BSOR AR, & oONTE T8 R
BBl P DA R YRS AT T e A SR AN B YR 2 A B HELE 25 E B R VE I H. Vg EEB A LR I /b 1.5V,
RIS XA IR . A YR FLIR TR AR S R R AR P TG 0% o

IS AT HE A B AR TBOR 28« LI B BRAN BT 5 5 B 18 S UK 2% FL M, BILE I S8 15 M o B e 5 FR R R 40 P AR A S
Bl Flan , XL TT B3 A T R Gl AR dE BV HJEALEE | TERAIMG 5V H YRR AT R AL RT 75 1 #: 1
HLF et

8.2 ThEe HHER]

B (SRR )
8.3 RV
8.3.1 I A\ ILAETEE

AR IR R NS R B Vs - 1.5V (EBNMREEHAN A Vs - 2V) « ARSI Vs HERK
Vs MASHRE . 20— DN BIHER B AFETE RN, A Re e i B IERARAL . R ms e A #R
A RGEE |, W AR AR E SCo WA A BRI T V- B 0.3V, ME A BB RSy 1mA I Hin
AR AR E o

8.4 Foh R

LM2902-Q1. LM2902B-Q1 A1 LM2902BA-Q1 234 & 7E 8z R R IE L . Z a3 nl AR 4 N 1B A E N R I
TR 7% B3O EE YR TR 288 .
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9 B FAISEH
&k

PR RLFR 43 o 145 AR T T1 38R Ya L, TI A GRILERR A e . TI % N5 5
SR IE T IS . 2P BRI , AR R TRE .

9.1 MAfER

LM2902-Q1. LM2902B-Q1. LM2902BA-Q1 iz 5K #+i& H T & FifE 5T N H . ATUTE Vg Z NI AL |
TG SR 22 LR L ) R o A R Z R BB A se BN F W THIE /L TE S N RS LM324/LM358 75 117 /]
Wil 75

9.2 #L7I N A

IEE K 25 ) H Y N R SO BOR 8% o 2 UK B3R N\ i F 52 IE FLE , AR5 B TR AR N R REDE B () L s . il
2 LUAR [R] 77 =045 B N H A8 A IE L

RF
A%

RI VSUp+

+
Vin
Vsup-

—0O Vour

B 9-1. o7 F J 2 &

9.3 &I ER
T 34 FELEE Fb 06 A - i N, FhL S S B R o e R G L 9T, BRSPS £0.5V (IS SRS T £1.8V. KGR
BAE £12V k2 DA AL R A R

9.4 V4B TSR
S TR AT TR 2 SR e SAHTBOR 38 75 B M 28
VOUT
V' VIN )
1.8
v 55 36 o

WET RS, B8 R B0 Re MIRBHAE . BOK &% FBSAE A 2 22 B it | DRI IO o 7 B 6 T R A B . SR FE ]
DA R A T FEL 2 iRt R B Ry O 10k Q |, IXEREXT Re i 36k Qo ixXJE 7 3 it
5

RF
v ——-
RI (3)
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9.5 % F gl £k

e V\/IN

, 7™\
VAR [\ —

. \ / \ /

N N

0 0.5 o1
Time (ms)

B 9-2. SRR R AR B A\ R HY L PR

15 2
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10 HEJRARE I

CAUTION
KT e HER BUE AT Vi B P R Yt Pl I P RE > AR K AR (1525075 6.1 ) o

B 0.1uF 5% A ds BT HUES BT | Dosb s e A Al e P FRL IR AR S RE SRR 22 A R B A 3%
MERNEZHMEL , WS 1.
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1 )7
11.1 iR

N T SRS EBGE AT PERE , N RAFR PCB A il , i

o TR T IE A A ERL B ALUR 5] DL RGBSR AR B AL R . S5 K LA T T I R D JR) ARADL FE R SR AR RH
PURIR , DRI A
- FEREAS FUE SRR B 3 2 ) B ANAIRSE 25 AR R FEBE (ESR) 0. 1puF MRS58 A | TR R BESEILa s E . M

V+ B i 2 [ PR SN 55 i L 7 5 FH 1 B LR

o g R R ROAR DL 20 REL S 0 SRS R S R B R R MR A A i . lERE 2 R PCB I R B
ZREL TN . B EA B TR FE R EMI AR 0 RN B0 et AR D P s AT W B RS 1, [
INPIVAREP =€ -3 N R T

o NTREADAEEME WA GELR T BT B IR B A2 . I RX I AN RE LR £ BOIRAS |, SRR
B HA MR RELTEEASE , A PATHZ .

o SRR BN BEEL A A R A R 0L SRS T KPR EE sl /e ZE LR (0 1.2 s ) o

© RATRESfEMAEL . VD« A E L2 g iR BUR I

o B REAECHRE 2 A [ e AR BN AU BEHT ORI 3R o XA T 2 25 il B 30 2 AE AN TR FEL AT 7 A B U L U

11.2 A JFi Bl

Place components close to
device and to each other to

. r rasitic error:
Run the input traces as far educe parasitic errors

away from the supply lines
as possible Re

; / OUT1 V+
[T =T==—— FTG- = N
GNDO—/\/\/\/ || IN1— ouT?2

-—F= V— IN2+
Only needed for ! | Use low-ESR, ceramic
dual-supply \‘E : bypass capacitor

operation

|I====="

| GND | Vs~
|____1 (or GND for single supply) Ground (GND) plane on another layer
B 11-1. [E]AHAEC B 1 iE BBOK S AR AT =
RIN
VIN—/—ANN— +
—VOUuT
1 RG
= RF
& 11-2. FIAEAC B RS H O R
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12 BRSO ST R
12.1 CRSZHF

12.1.1 SRR

TS R AR SCSOR

o TEMALEE (TI) , LM324/LM358 #1457 1 %1175 5 F it
12.2 B EHHE S

BRSO BB A, T SNIE ti.com LA S SCHEYe . sy a7 R AT EEM | BRSO A B R
MM E . ARE RS S I E BT DB SR RS BT T e

12.3 SZRFEE

TIE2E™ ZHF LI TRIMMEESE TR | i BEENEFREIGE. 10U fEE M3 8. RINA #
Zral it B U a8 AT R4S I T R T B

BRI AN AR S DTk AR SRt XSS E IR T HARME | FEEA— @ & T WS 1521
TIH) (ERHZEERD -

12.4 FEits

TI E2E™ is a trademark of Texas Instruments.

A b3 5% B A & =

12.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘EE. \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
12.6 RiER
TI RiE#E AARIERGIH IR TARE . B BE4augn AE .
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

ples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples
ge lyp g g p p p g p
@ Drawing Qty @ Ball material ® (415)
(6)

LM2902KAVQDRQ1 ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902KAQ
LM2902KAVQPWRG4Q1 ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902KAQ
LM2902KAVQPWRQ1 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902KAQ
LM2902KVQDRQ1 ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902KVQ
LM2902KVQPWRG4Q1 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902KVQ
LM2902KVQPWRQ1 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902KVQ
LM2902QDRG4Q1 ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902Q1
LM2902QDRQ1 ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902Q1
LM2902QPWRG4Q1 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902Q1
LM2902QPWRQ1 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2902Q1
PLM2902BQPWRQ1 ACTIVE TSSOP PW 14 3000 TBD Call Tl Call Tl -40 to 125

® 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.

Addendum-Page 1



http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LM2902B-Q1?CMP=conv-poasamples#order-quality

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 3-Jun-2022

® 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.

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
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.

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 LM2902-Q1, LM2902B-Q1 :
o Catalog : LM2902, LM2902B

e Enhanced Product : LM2902-EP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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 OO 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
[ & A |
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)

LM2902KAVQPWRG4Q1| TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902KAVQPWRQ1 | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902KVQPWRG4Q1 | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

LM2902KVQPWRQ1 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902QPWRG4Q1 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902QPWRQ1 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 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)
LM2902KAVQPWRG4Q1 TSSOP PW 14 2000 367.0 367.0 35.0
LM2902KAVQPWRQ1 TSSOP PW 14 2000 367.0 367.0 35.0
LM2902KVQPWRG4Q1 TSSOP PwW 14 2000 367.0 367.0 35.0
LM2902KVQPWRQ1 TSSOP PW 14 2000 356.0 356.0 35.0
LM2902QPWRG4Q1 TSSOP PW 14 2000 356.0 356.0 35.0
LM2902QPWRQ1 TSSOP PW 14 2000 356.0 356.0 35.0

Pack Materials-Page 2



MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —f~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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