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Yy ) g
IN 24—y L TPy 1
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9.2.4.1 JEH v/ L FE
DA BEIE A28 7 U Bt 6 8 BB B8 SR (il ALp Q FI ) 1%#% Ry. Ry Ray Rys Cq F1 C o, HI1H.
MBS A AR AE I IR

2
YQEI(S) — ALpoe
Vv T 9 [0 2
N st (P)s o
Horp
Q : s i s R AL
oo FERAAR
@R TR 3 e 4, AT

(4)

w 2 = 1
¢ GGRRy (5)
0, 1 1 ALp
— = + + -
Q " CR CR, CyRy CoR, )

N T NI B R T TR R, AEALPERN R B b 3 R AR T . T SKIRRIEIL , B og= 0, =
fradfs , Cy = Cp = Co = 1F , IFIREL RN R 5 Rt 6. B iFEak 5 , A7 -

R, (7)
Wit 6, T

12 V1-40%(2-A.p)

2Q (8)

Ry =

N TR HU R LR B AR (VE = V), ORI R RH A\ i (1 P BELEL I AR S, IXRUE RS

RsR,

R, +R, =
1 +Ry
Rz + Ry )

B R 2 R 9, IS H

Rz = (Ry+RyA p (10)
ALp )

2= () Ry 4Ry

4 ALP_1 1 2

Cy Al Cp M fEE M HO BiE T
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C=—ufF
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YERNBETE R
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gﬁ%:ALp=2 , Q=1 ,fc=1kHz
T SEIEEE Cqy M Coo IEFE— R DU E FIARTELA -

T fe (13)

10 3,u,l-' = 0.01 uF
1x10 (14)

AR 7. iR 8. AR 10 AU R 1, WIS

Ri=10Q (15)
Ry =10 (16)
R; = 40 (17)
R, = 4Q (18)

ER PR RARIE , wn=1radls , Cq = Cp =C, = 1F. N R FrFRBULE SN i B R BN Sebrfl , ) 74
EEBIEA 7, BIBERLEBI A T (ke) ATBEGTELBIPR T (K)o

O 2 x1x10° _ 3
M_am___j———-znxm
_ Cn
k, = 1.59x 10* (19)
A

R, = Ry = 15.9kQ (20)
R3 = Ry = 63.6kQ (21)
C1=C,=0.01pF (22)

T SRR SEBR I PR A, FTRE TR iR, BER T R T AN BT R S R .
9.2.5 “HrEiB IR

A7 O Sallen-Key —Bir A ISR E B #  AX LE AR EF AN (Ryv Ry Cqv Co ) HIATHYEE i iy JE U
o W K 9-9 R K AHASO A, rAS ORI s . ARG A R RO EAE |, PTS B R R e A A
A5 R A3 s A R ] P A A A K B

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 25
Product Folder Links: LMV321-N LMV321-N-Q1 LMV358-N LMV358-N-Q1 LMV324-N LMV324-N-Q1



LMV321-N, LMV321-N-Q1, LMV358-N i TexAs
LMV358-N-Q1, LMV324-N, LMV324-N-Q1 INSTRUMENTS
ZHCSI71K - AUGUST 2000 - REVISED AUGUST 2020 www.ti.com.cn

NN
G ‘ G,
ViN _l

0.01 uF 0.01 uF

R
2
16k Ezk
Ayp =2
f,= 1kHz R,
Q=1 62k
2 e
VOUT(S) ST Aup
VIN s24 S( 1 AHP)) 1
CRy  CoRy R C CoR Ry

Where AHP =1+ 3=
&l 9-9. Sallen-Key — &V miB Ik 28

9.2.6 AT KIS W2

ARAS AT AR PP 28 T B =S HUN2S . EM AR S AT AR (K JE % 3% |, —Fh (45 5 v 2 A FH VU@ s 50K 88, o
1 LMV324 (& 9-10).

I B AT DAAE = NS TR i ) i [ I 38 7 ARG e e 2%« T I 2 R A I e R 2% . IR B R B A U R . B LL
A0y T o B A R IRAL 36 pR K, DRI SRR “ B A TR 2% .

R1
AW ct Vour 4
3R01k 0 ! il Yin
R 1200 pF b (dB)
130k
R2 A R 1200 pF
15k 130k
Yin o A —

Vip !
R3 o ; > f (log)
1.5M Vip f,

L
N
O For Bandpass Filter:
RS Vap _
v+ o AAA o fo =1 kHZ
100k | Q=50
Ay = 100 (404dB)
c2 100k v
L
&l 9-10. R R HIH RIS AR
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(R2 R, | 7 N
R, +R St 53
( 2 3) R“C
2R,
2R 2
(R : : VIN
R.+R St 53
( 2 3) R“C
2R,
2R; (%) S v
(R2 +Ry 1 T VIN
R, +R 2A2
( 2 3) RC R“C
2R, (23)
B FIX =AER A, Hrp
_RatRs
2R, (24)
1
0y = RC (resonant frequency) (25)
9.2.6.1 iE #1172
BUE R BB A |, Hd fo=1kHz , Q =50. 7%+ 5 f 2 A0 e PHAE .
A Cqv Ry M Ry i A 1A
C4 = 1200pF (26)
2R, = Ry = 30kQ (27)
SRIGIMTRER 24 H S H -
Ry =R,(20-1)
Ry = 15kQ x (2x50-1)
=1.5MQ (28)
M RS 25 & -
_ 1
"= wgCy
_ 1
(27x10%)(1.2x1079)
= 132.7kQ (29)
i B EAE , B HARAE N Hg = Ra/Ry = 100 (40dB). ] 9-10 Hin 7 & 3E L 1Y 5% briEdE .
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v MWy
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9-13 J&om 1 o — Mk RS | RS RA ML AT B A, ARl Ry S8, I Ry THHEL.
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9.2.9 IhFHH KA

DFTERAS WA 9-17 PR i TAEIB SO a8 R H w7 — S B ERBE &, DRI el B ] S0 S v
H HLL -

R4
AN
+5V
J
Vout
R
K 9-17. ThERBOK SR
9.2.10 LED Ixzh3%
AM# ) LMV321-N/LMV358-N/LMV324-N KI5z LED , W1l& 9-18 fis.
+5VDC
& 9-18. LED IRz
9.2.11 A RH TR tb A%

aK LMV321-N/LMV358-N/LMV324-N FI{ERIFELL 8 8% . K 9-19 [Bn T A IR DI e Lb % 8% . IR VG e A~
P, L2458 11 LL AR W 22

Vrhe = VRer/(1R 1/R2)+Vop/(1+R2/R+) (30)

V1h- = VRer/(1+R 1/R2)+Vo /(1+R2/R4) @31

Vi = (Vor-Voo)/(1+R 2/R1) (32)
Horp

Vrpe o IEBIEHE
Vry- o PUBIE H s
Von : i F- P FLE
Voo : 1K HL P4t HLE
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BT LMV321-N/LMV358-N/LMV324-N EG #2545t , (Von VoL) 5T Vs ( BIHLJERE ) .

Vy = Ve/(1+Ro/R4) (33)

Ta SRR A4 N\ o 14 22 93 F AN R I 20 e KBS AL . XTI AR PRSP bl e | FATTHE -2 S A5 P 1 A s
(T1) 55 LMV331/LMVO3/LMV339 , i £&a5 {7 Jjl A 3 P 0 FL P A 9 BRI L OUEE T8 R DU 1 e ] L e

+V iy O———]
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+Vrer O_M'V_T— +
R2

AN
K 9-19. B RHThREH b 2%

10 EEIREAHRE Y
LMV3xx-N f%iE TAE L EIER 2 2.7V 2 5.5V ; ZH BT -40°C £ 125°C FIRECRINGEH .. 445
B RAL T 2 AR | BT AR AR B AR I R AR AR .

$ 01 nF S5 A S E T AU g BRI, mToB/b M M 7 LR B P T LR R AR S R IR o AT RS IR &%
B AL E WG S |, HS 0 R 5

1 =
1.1 ffRIEE

N T LB BRI AT R RE , N R 450 PCB AR le , B4 -

o MRS RIE I B LB A LR S| IR DL LS SEBOR S AR L o 55 i i A AR A SR A TR UL R B A B A IR EH
PUBPOR PR S I o
- ARG A i 2 [ ESEAIC ESR 0.1uF FRRcss i A 4% | B M B R BEIL M. M V+ 2l

S A FLA 55 B PR 8 T B LR D

o RE R A RAOUNIR T 20 B bR e T R HL R R MR S R T iRz — . G 2R PCB P REZ R
BIME IR . b2 B T BOA NIRRT EMI BRAE SRR 8 ORxT B Bt MO Bt AT ) PR 8, (RTINS
TR R .

© NTWFEME WA GELR T BT B IR e A2 . IR SR A RERR T BRSSP E U
B HAMRR R TR FAAS , AN TATAIAS

o SNALAFRAL BN R BRI ST, WA g p E s, RF R RG SR i A\ AT B K FR P sl 5 2
HLZ

o RATREGifEMAELZ . VD @ A EL L R i BUR B2 -

GBI HRE L [ BLE SR AN AR BH U ORS PA o TR T 2 9/ BT A 2 AR AN R L3R AR R L
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11.2 5 /Bl

Use a low ESR
ceramic bypass
capacitor

Ejl.[l,_, U+
2.5 c1 GN
F

away from the supply
lines

Run the input trace far /

Place components
close to device and to
each other to reduce
parasitic errors

Bl 11-1. [FIARMC B 12 EOR 3% B B AR AT R A 46
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R
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ks FERICHR A S5 BRI TEAHRA: SCHRRAIFEIX
LMV321-N RTeAk R eAt mi Ak i AL RTeAt
LMV321-N-Q1 RTAL e mi AL T AL AT eAL
LMV358-N R s e R S R s e
LMV358-N-Q1 R e st ad A e
LMV324-N ks S ek st R s e
LMV324-N-Q1 g s Rieat st A At

12.2 Bl SO R iE A1

BRSO BN |, 15 FHE t.com BRI i3OI ity 276 8 BATIEM , BRI ATaER Sl i 5 558
BRE . AXRELPEMGER | WEEEM OB SO P RS BT e R,

12.3 TR

TIE2E™ 2t TRMPEESE TR, W HEMNEFZERERE. SdRIER@EMETTHEE. B8R
WA a5 QR i) R R4S A 7R A pRas s A B

BRI AN AR S DTS AR SRt IXEE NI AL T HARME | FE A — @ B T W &S 15215
T BFIE R 263K

12.4 Fits

TI E2E™ is a trademark of Texas Instruments.

A Fibn 3 5% B BT & I =

12.5 FHHNHRES

L (ESD) SHIRX AR LR o N S (TI) UG i 24 1 TS HS s b T Bk L 1 LA 5 T Wy Kb 3
A RIZHALT | 0] B SRR BB

Alad ESD /0 SEUNIOTEREME S, , KB BIF R R85 (0 SRR B T RE T 25 5 BB |, IR BN A 95
O T 2 BB PR 3L (AR AT

12.6 RiER

LUSEES AARERIN IR T ARG B - BRI A E o

13 HLIR. HEMTTAGEE

PR DU RS AU, BRI TS B X5 B R R e A R Aol T s . B i, A S ATER
HASR SR BEAT BT o a0 75 SRES St 2R A 0] B8 S hiAS , 338 20 Bl 22 00 ) A2
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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 ®3) (415)
(6)
LMV321M5 NRND SOT-23 DBV 5 1000 Non-RoHS Call Tl Level-1-260C-UNLIM -40 to 125 Al13
& Green
LMV321M5/NOPB ACTIVE SOT-23 DBV 5 1000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 Al13
LMV321M5X/NOPB ACTIVE SOT-23 DBV 5 3000 RoHS & Green SN Level-1-260C-UNLIM -40 to 125 Al13
LMV321M7/NOPB ACTIVE SC70 DCK 5 1000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 Al2
LMV321M7X NRND SC70 DCK 5 3000 Non-RoHS Call Tl Level-1-260C-UNLIM -40 to 125 Al12
& Green
LMV321M7X/NOPB ACTIVE SC70 DCK 5 3000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 Al2
LMV321Q1M5/NOPB ACTIVE SOT-23 DBV 5 1000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 AYA
LMV321Q1M5X/NOPB ACTIVE SOT-23 DBV 5 3000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 AYA
LMV321Q3M5/NOPB ACTIVE SOT-23 DBV 5 1000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 85 AZA
LMV321Q3M5X/NOPB ACTIVE SOT-23 DBV 5 3000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 85 AZA
LMV324M NRND SolIC D 14 55 Non-RoHS Call Tl Level-1-235C-UNLIM -40 to 125 LMV324M
& Green
LMV324M/NOPB ACTIVE SoIC D 14 55 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LMV324M
LMV324MT/NOPB ACTIVE TSSOP PW 14 94 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LMV324
MT
LMV324MTX/NOPB ACTIVE TSSOP PW 14 2500 RoOHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 LMV324
MT
LMV324MX/NOPB ACTIVE SOIC D 14 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LMV324M
LMV324Q1MA/NOPB ACTIVE SoiIC D 14 55 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LMV324Q1
MA
LMV324Q1MAX/NOPB ACTIVE SolIC D 14 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LMV324Q1
MA
LMV324Q1MT/NOPB ACTIVE TSSOP PW 14 94 RoHS & Green SN Level-1-260C-UNLIM -40 to 125 LMV324
Q1IMT
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6
LMV324Q1MTX/NOPB ACTIVE TSSOP PW 14 2500 RoHS & Green SN Level-1-260C-UNLIM -40to 125 LMV324
QIMT
LMV324Q3MA/NOPB ACTIVE SoIC D 14 55 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 LMV324Q3
MA
LMV324Q3MAX/NOPB ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 LMV324Q3
MA
LMV324Q3MT/NOPB ACTIVE TSSOP PW 14 94 ROHS & Green SN Level-1-260C-UNLIM -40 to 85 LMV324
Q3MT
LMV324Q3MTX/NOPB ACTIVE TSSOP PW 14 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 85 LMV324
Q3MT
LMV358M NRND SoIC D 8 95 Non-RoHS Call Tl Level-1-235C-UNLIM -40 to 125 LMV
& Green 358M
LMV358M/NOPB ACTIVE SoIC D 8 95 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 LMV
358M
LMV358MM/NOPB ACTIVE VSSOP DGK 8 1000 ROHS & Green NIPDAUAG | SN Level-2-260C-1 YEAR -40 to 125 V358
LMV358MMX/NOPB ACTIVE VSSOP DGK 8 3500 RoHS & Green NIPDAUAG | SN Level-2-260C-1 YEAR  -40to 125 V358
LMV358MX NRND SoIC D 8 2500 Non-RoHS Call T Level-1-235C-UNLIM -40 to 125 LMV
& Green 358M
LMV358MX/NOPB ACTIVE SoIC D 8 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 LMV
358M
LMV358Q1MA/NOPB ACTIVE SOoIC D 8 95 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 LMV35 Samples
8Q1MA
LMV358Q1MAX/NOPB ACTIVE SOIC D 8 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 LMV35 Samples
8Q1IMA
LMV358Q1MM/NOPB ACTIVE VSSOP DGK 8 1000 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 AFAA
LMV358Q1MMX/NOPB ACTIVE VSSOP DGK 8 3500 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 AFAA
LMV358Q3MA/NOPB ACTIVE SoIC D 8 95 ROHS & Green SN Level-1-260C-UNLIM -40 to 85 LMV35
8Q3MA
LMV358Q3MAX/NOPB ACTIVE SoIC D 8 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 85 LMV35 Samples
8Q3MA
LMV358Q3MM/NOPB ACTIVE VSSOP DGK 8 1000 ROHS & Green SN Level-1-260C-UNLIM -40 to 85 AHAA
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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)
LMV358Q3MMX/NOPB ACTIVE VSSOP DGK 8 3500 ROHS & Green SN Level-1-260C-UNLIM -40 to 85 AHAA

® 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.

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 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 LMV321-N, LMV321-N-Q1, LMV324-N, LMV324-N-Q1, LMV358-N, LMV358-N-Q1 :
o Catalog : LMV321-N, LMV324-N, LMV358-N
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o Automotive : LMV321-N-Q1, LMV324-N-Q1, LMV358-N-Q1

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 9-Aug-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO < P1—p|
RIS T
@ 0 o|( Bo W
Rl |
L & 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
| [ |
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O 0O OO0 00 Sprocket Holes
| |
T T
haal N ﬁ
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
| w. A |
T T
=
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)
LMV321M5 SOT-23 DBV 5 1000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMV321M5/NOPB SOT-23 | DBV 5 1000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LMV321M5X/NOPB SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMV321M7/NOPB SC70 DCK 5 1000 178.0 8.4 225 | 245 1.2 4.0 8.0 Q3
LMV321M7X SC70 DCK 5 3000 178.0 8.4 225 | 245 1.2 4.0 8.0 Q3
LMV321M7X/NOPB SC70 DCK 5 3000 178.0 8.4 225 | 2.45 1.2 4.0 8.0 Q3
LMV321Q1M5/NOPB SOT-23 DBV 5 1000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMV321Q1M5X/NOPB | SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMV321Q3M5/NOPB SOT-23 DBV 5 1000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMV321Q3M5X/NOPB | SOT-23 | DBV 5 3000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LMV324MX/NOPB SOIC D 14 2500 330.0 16.4 6.5 9.35 2.3 8.0 16.0 Q1
LMV324Q1MAX/NOPB SOIC D 14 2500 330.0 16.4 6.5 9.35 2.3 8.0 16.0 Q1
LMV324Q1IMTX/NOPB | TSSOP PW 14 2500 330.0 12.4 6.95 5.6 1.6 8.0 12.0 Q1
LMV324Q3MAX/NOPB SoIC D 14 2500 330.0 16.4 65 | 935 | 23 8.0 16.0 Q1
LMV324Q3MTX/NOPB | TSSOP PW 14 2500 330.0 12.4 6.95 5.6 1.6 8.0 12.0 Q1
LMV358MM/NOPB VSSOP DGK 8 1000 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
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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)

LMV358MM/NOPB VSSOP | DGK 8 1000 178.0 12.4 5.3 34 14 8.0 12.0 Q1
LMV358MMX/NOPB VSSOP | DGK 8 3500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LMV358MMX/NOPB VSSOP | DGK 8 3500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LMV358MX SoIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LMV358MX/NOPB SOIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LMV358Q1MAX/NOPB SoIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LMV358Q1MM/NOPB | VSSOP | DGK 8 1000 178.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LMV358Q1MMX/NOPB | VSSOP | DGK 8 3500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
LMV358Q3MAX/NOPB SOIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LMV358Q3MM/NOPB | VSSOP | DGK 8 1000 178.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LMV358Q3MMX/NOPB | VSSOP | DGK 8 3500 330.0 12.4 5.3 3.4 14 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)

LMV321M5 SOT-23 DBV 5 1000 208.0 191.0 35.0
LMV321M5/NOPB SOT-23 DBV 5 1000 208.0 191.0 35.0
LMV321M5X/NOPB SOT-23 DBV 5 3000 208.0 191.0 35.0
LMV321M7/NOPB SC70 DCK 5 1000 208.0 191.0 35.0
LMV321M7X SC70 DCK 5 3000 208.0 191.0 35.0
LMV321M7X/NOPB SC70 DCK 5 3000 208.0 191.0 35.0
LMV321Q1M5/NOPB SOT-23 DBV 5 1000 208.0 191.0 35.0
LMV321Q1M5X/NOPB SOT-23 DBV 5 3000 208.0 191.0 35.0
LMV321Q3M5/NOPB SOT-23 DBV 5 1000 208.0 191.0 35.0
LMV321Q3M5X/NOPB SOT-23 DBV 5 3000 208.0 191.0 35.0
LMV324MX/NOPB SolIC D 14 2500 356.0 356.0 35.0
LMV324Q1MAX/NOPB SOIC D 14 2500 356.0 356.0 35.0
LMV324Q1MTX/NOPB TSSOP PW 14 2500 367.0 367.0 35.0
LMV324Q3MAX/NOPB SoIC D 14 2500 367.0 367.0 35.0
LMV324Q3MTX/NOPB TSSOP PW 14 2500 367.0 367.0 35.0
LMV358MM/NOPB VSSOP DGK 8 1000 366.0 364.0 50.0
LMV358MM/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LMV358MMX/NOPB VSSOP DGK 8 3500 366.0 364.0 50.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LMV358MMX/NOPB VSSOP DGK 8 3500 367.0 367.0 35.0
LMV358MX SOIC D 8 2500 367.0 367.0 35.0
LMV358MX/NOPB SoIC D 8 2500 367.0 367.0 35.0
LMV358Q1MAX/NOPB SOIC D 8 2500 367.0 367.0 35.0
LMV358Q1MM/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LMV358Q1MMX/NOPB VSSOP DGK 8 3500 367.0 367.0 35.0
LMV358Q3MAX/NOPB SoIC D 8 2500 367.0 367.0 35.0
LMV358Q3MM/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LMV358Q3MMX/NOPB VSSOP DGK 8 3500 367.0 367.0 35.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| - I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LMV324M D SOoIC 14 55 495 8 4064 3.05
LMV324M D SoIC 14 55 495 8 4064 3.05

LMV324M/NOPB D SoIC 14 55 495 8 4064 3.05
LMV324MT/NOPB PW TSSOP 14 94 495 8 2514.6 4.06
LMV324MT/NOPB PW TSSOP 14 94 530 10.2 3600 35
LMV324Q1MA/NOPB D SoIC 14 55 495 8 4064 3.05
LMV324Q1MT/NOPB PW TSSOP 14 94 495 8 2514.6 4.06
LMV324Q3MA/NOPB D SoIC 14 55 495 8 4064 3.05
LMV324Q3MT/NOPB PW TSSOP 14 94 495 8 2514.6 4.06
LMV358M D SoIC 8 95 495 8 4064 3.05
LMV358M D SoIC 8 95 495 8 4064 3.05
LMV358M/NOPB D SoIC 8 95 495 8 4064 3.05
LMV358Q1MA/NOPB D SOIC 8 95 495 8 4064 3.05
LMV358Q3MA/NOPB D SoIC 8 95 495 8 4064 3.05
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PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

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. Refernce JEDEC MO-178.

4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/F 06/2021

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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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/F 06/2021

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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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.

w3 TExas
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

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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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.

i3 TEXAS
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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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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.

QP TeExAs
INSTRUMENTS
www.ti.com



LAND PATTERN DATA

DGK (S—PDSO—-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I T PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
e ER
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
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.

NOTES:
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MECHANICAL DATA

DCK (R-PDSO—G5)

PLASTIC SMALL—OUTLINE PACKAGE

15
' 1,85 >
5 4 |
H H f
| 4
| [ 140
11
Pin 1 7
Index Area

Gauge Plane
Seating Plane

v -
(N Inini I S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.
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LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout
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Based on a stencil thickness

of .127mm (.005inch).
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NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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