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Symbol Parameter Conditions Min Typ Max Units
(Note 7) | (Note 6) | (Note 7)
Vos Input Offset Voltage 1.7 7 mV
TCVes Input Offset Voltage Average Drift 5 pv/°eC
I Input Bias Current 11 250 nA
los Input Offset Current 5 50 nA
CMRR Common Mode Rejection Ratio OV S Vg S 1.7V 50 63 dB
PSRR Power Supply Rejection Ratio 27V V+<5V 50 60 dB
Vo =1V
Vewm Input Common-Mode Voltage Range | For CMRR = 50 dB 0 -0.2 \
1.9 1.7 \
Vo Output Swing R, = 10 kQ to 1.35V V+-100 | V+-10 mV
60 180 mV
Ig Supply Current LMV321 80 170 A
LMV358 140 340
Both amplifiers hA
LMV324 260 680
All four amplifiers WA
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Symbol Parameter Conditions Min Typ Max Units
(Note 7) | (Note 6) | (Note 7)
GBWP Gain-Bandwidth Product C_ =200 pF 1 MHz
>, Phase Margin 60 Deg
G, Gain Margin 10 dB
e, Input-Referred Voltage Noise f=1kHz 46 nv
Hz
in Input-Referred Current Noise f=1kHz 0.17 PA
Hz

www.national.com/jpn/ 2



svDcoOoonon

00000000000000000 T;02500vY 05vOvy 00VOVeyO20VOVeD VY 20R; O IMQ OOOOOO

oooooooobbmooboooobooooooooobooooo

Symbol ‘Parameter Conditions Min Typ Max Units
(Note 7) | (Note 6) | (Note 7)
Vos Input Offset Voltage 1.7 7 mv
9
TCVes Input Offset Voltage Average Drift pv/eCc
I Input Bias Current 15 250 nA
500
fos Input Offset Current 5 50 nA
150
CMRR Common Mode Rejection Ratio OV S Vg, S 4V 50 65 dB
PSRR Power Supply Rejection Ratio 27V S V+<5V 50 60 dB
Vo =1V, Vgy =1V
Vem Input Common-Mode Voltage For CMRR = 50 dB 0 -0.2 \"
Range 4.2 4 Vv
Ay Large Signal Voltage Gain R =2kQ 15 100 V/mV
(Note 8) 10
Vo Output Swing R, =2kQ1o 25V V+-300 | V+-40 v
V+-400
120 300
400 mv
R, =10kQto 2.5V V+-100 V+-10 Y
V+-200
65 180
280 mv
lo Output Short Circuit Current Sourcing, V5 = 0V 60 mA
Sinking, V4 = 5V 10 160
Ig Supply Current LMV321 130 250
350 WA
LMV358 210 440
Both amplifiers 615 bA
LMV324 410 830
All four amplifiers 1160 HA
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gooooooooooooomoon 1,0 2500vPOsvovP O 0VO Ve O 2.0VO0 Vp O ' 20RO IMQUOOOOODO
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Symbol Parameter Conditions Min Typ Max Units
(Note 7) | (Note 6) (Note 7)
SR Slew Rate (Note 9) 1 V/us
GBWP Gain-Bandwidth Product C_ =200 pF 1 MHz
>, Phase Margin 60 Deg
G, Gain Margin 10 daB
e, Input-Referred Voltage Noise f=1kHz 39 nv
Hz
in Input-Referred Current Noise f=1kHz 0.21 PA
Hz
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Note2: 000000000 :MIL-STD-8830 Method 3015.7
00000000000 : JESD22-A115-A (ESD MM std. of JEDEC)
00(0)00000000000 :JESD22-C101-C (ESD FICDM std. of JEDEC)
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Temperature Range
Package Industrial Packaging Marking Transport Media NSC Drawing
-40°C to +85°C
. LMV321M7 1k Units Tape and Reel
5-Pin SC70 A12 - P MAAO5A
LMV321M7X 3k Units Tape and Reel
5-Pin SOT23 LMV321M5 A13 1k Units Tape and Reel MEO5A
LMV321M5X 3k Units Tape and Reel
. LMV358M Rails
8-Pin SOIC LMV358M
LMV358MX 2.5k Units Tape and Reel MogA
. LMV358MM 1k Units Tape and Reel
8-Pin MSOP LMV358 > _ap ° MUAOBA
LMV358MMX 3.5k Units Tape and Reel
. LMV324M Rails
14-Pin SOIC LMV324M M14A
LMV324MX 2.5k Units Tape and Reel
X LMV324MT Rails
14-Pin TSSOP LMV324MT MTC14
LMV324MTX 2.5k Units Tape and Reel
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Supply Current vs. Supply Voltage (LMV321) Input Current vs. Temperature
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Input Voltage vs. Output Voltage Open Loop Frequency Response
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Slew Rate vs. Supply Voltage
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Non-Inverting Small Signal Pulse Response
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Inverting Small Signal Pulse Response Stability vs. Capacitive Load
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Open Loop Output Impedance vs. Frequency Short Circuit Current vs. Temperature (Sinking)
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SC70-5 Tape and Reel Specification

21.5%3" Tvp

240.05 TYP <I<—>|<— 4.0 TYP —»1

S o

8+0.3

T
P

ANNEN
(lad)

B <—J

CAVITY
SYMM
3

A@1.0 MIN TYP

GAGE PLANE

A2.25%0.10 TYP
AT GAGE PLANE

SECTION A-A

SOT-23-5 Tape and Reel Specification
TAPE FORMAT

R0.5 TYP  GAGE
PLANE

SECTION B-B

A2.4
AT GAGE PLANE

R30 MIN
ALLOWED

BEND RADIUS
NOT TO SCALE

Tape Section # Cavities Cavity Status Cover Tape Status
Leader 0 (min) Empty Sealed
(Start End) 75 (min) Empty Sealed
Carrier 3000 Filled Sealed
250 Filled Sealed
Trailer 125 (min) Empty Sealed
(Hub End) 0 (min) Empty Sealed
TAPE DIMENSIONS
#0.061£0.002 TYP.
[1.55£0.05]
0.157 TYP. Ko—s| |
B ﬂEwu[gfoo.ésT]mT_»!‘T»! [01'?7659]—| 0[602]8_> bl
30 MAX. — /_CSAYV}LLY
B AT TYP.
W T:gI%EF;T— ( i@ GAGE LINE
v /(
R0.012 TYP i
£0.041£0.002 TYP. 5] |«p1 1P| ALL INSIDE RADII __i e 0012
[1.04£0.05] DIRECTION OF FEED ——————» [0.3]
GAGE LINE SECTION B-B

A TYP
@ TANGENT POINTS
39 MAX TYP

ALL INSIDE RADII

CAVITY R0.012 TYP GAGE LINE
>\ SYMM [0.3]
¢
I I I
! t

I \_I I
=\ Ao TYP

AT GAGE LINE
SECTION A-A

R 1.181 MIN. |
[30]

BEND RADIUS
NOT TO SCALE
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LMV321/LMV358/LMV324

SOT-23-5 Tape and Reel Specification (0 00)

8 mm 0.130 | 0.124 | 0.130 | 0.126 | 0.1380.002 | 0.055+0.004 | 0.157 | 0.315+0.012
(3.3) | (3.15) | (3.3) (3.2) (3.5 £0.05) (1.4 £0.11) (4) (8 £0.3)
Tape Size | DIMA | DIMAo | DIMB | DIMBo DIM F DIM Ko DIM P1 DIM W

REEL DIMENSIONS

TAPE SLOT

DETAIL X
SCALE: 3X

8 mm 7.00 |0.059|0.512|0.795 | 2.165 | 0.331 + 0.059/-0.000 | 0.567 | W1+ 0.078/-0.039
330.00 | 1.50 | 13.00 { 20.20 | 55.00 8.40 + 1.50/-0.00 14.40 W1 +2.00/-1.00
Tape Size A B C D W1 w2 W3
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O000O0 oooDOO0 inches (millimeters)

{2

PIN 1 INDEX AREA
3 /_
(8]
1.8-2.4 )| P 1.25%0.1
| \
\
‘ : |
! ' | |
| | | |
, L. + 5 (5% 0.4) ; ,
4
! —J\L—sx 0.15-0.30 1.3 —
|
LAND PATTERN RECOMMENDATION
R0.025 MIN TYP
R0.025 MIN TYP o GAGE PLANE
0.8-1.1 0.9)
‘ 0°-5" TYP _ o
Jo.1]c — % i —
SEATING PLANE—; E0-0-1 0.1-0.2 —— 5X 0.4%0.05
e — (0.515 TYP)

DIMENSIONS ARE IN MILLIMETERS
DIMENSIONS IN ( ).FOR REFENRENCE ONLY
5-Pin SC70-5
NS Package Number MAAO5A
0 00 millimeters

MAAQ5A (Rev D)

=] (075 ) |
[ | o1
| PKG SYMM |
| o™ ]
1
- E l
- I
! ® |
, j
! —a ' | | (.102 )
| | 1 : {2.591
| e aaiaslsa il
‘ 063%.003 '
————————— - (5% .039 ) I
| f | I
} (5% 0217 J«l——] | |
! [0.69] !
fe—=t— (2% .0375 )
! [0.953)
3i LAND PATTERN RECOMMENDATION
2x [0375 i
10.953)
R.004 MIN TYP
{0.11
[ \ R.004 MIN TYP
£0.11
.038-.048 (.040 )
10.97-1.22] [1.02] 00600813 Typ
1 RS I N V) | —
].004 [0.11]C l T \
™ 10t 250 0981 00z; 008 (.025) shane
[ 008 10.21@[Cc[A®[BO] TYp : [0.635]

CONTROLLING DIMENSION IS INCH

VALUES IN [ ] ARE MILLIMETERS
DIMENSIONS IN (") FOR REFERENCE ONLY

5-Pin SOT23-5
NS Package Number MAO5B

.014-.022 —
[0.36-0.55)
TY

MFO5A (Rev C)
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LMV321/LMV358/LMV324

gooonQd oooo
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0 00 inches (millimeters) (O 00O )

[&]o. 1t 0043]c]

— 1T
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i
-'_

£[.004 [0.1][A

.002-.
[0.06-0.15)
TYP

T
006

.004 L
.012*-902 ——I

[.009£.0008)

.007%.002 TVPJ—I

4.9:0.1 ————f
[.193%.004)
NOT INCLUDING MOLD FLASH
0.150.006] MAX PER END
8X (0.6 )
8 5 [.02]
® NN
8X (2.2 ) :
09 T[T |—‘ T1—
I I N B N By
3.9%0.1 _ ——— (5.2 )
640.2 [.154%.004) | [.20]
[.236% 008] N%TOLIDNCFLLUADSIHNG T '1"
L]
I 1]}
HEpHilagn
L | 6X (1.27 )—l——-l
[.05)
I:l I:l I:l Ij RECOMMENDED LAND PATTERN
) 1
PIN 1 1D
1.35-1.75 6X R0.18*0.02 o ~
[.053-.069] [.050] [.007%.0008] - r45X[06§%_0bg%]
TYP . .
RO.23%0.02

4
0. 190'0.248]—

MOBA (Rev L)

AGE PLANE

ro N
moses | e
[.0138%.0200) [.0075-.0098]
[#To.250.0101@ [c[A® [BO ] 1.04) TYP
[.041]
CONTROLLING DIMENSION IS MILLIMETER
VALUES IN [ ] ARE INCHES
DIMENSIONS IN ( ) FOR REFERENCE ONLY
8-Pin SOIC
NS Package Number MOSA
.—1‘—.1182 004 —=
ﬂ (ot ‘H-H—H—H———“
8 5
(.189 )
i4.8)
(8X .040 )
.193%.006 .118%.004 tt.02)
[4.9%0.15] £3+0.1)
\\ HH_____
ﬂ I
\ | L (8X .016 ) Vbt
PIN 1 IDENT—] | H to.41) (6X .0256 )
! t0.65)
g 1 | 4
LAND PATTERN RECOMMENDATION
R.005 TYP
0.13]
f J R.005 TYP
043 MAX [ | (.034 [0.131
[1.09] [0.861]
'\ THAHD f —

021+.005 \

[0.3:3:83 [0.180.05) (025350 12)
$1.002 10.051@[BO[® (.0315  TYP) e
109531
CONTROLLING DIMENSION IS INCH
VALUES IN [ ] ARE MILLIMETERS
8-Pin MSOP

NS Package Number MUAOSA
000 millimeters

SEATING PLANE

MUAO8A (Rev E)
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00000 0000000 inches (millimeters) (0 00 )

0.335-0.344
[-—— ——————
(8.509 —8.738)
‘ 13 12 11 10 ¢ 8
0.228—0.244 -
(5.791 ‘-6‘198) \\) Tvp
! -
|- ,/%
LEAD NO. 1 —
IDENT ¥ U U U U U U U/_
12 3 4 5 § 7 *
0.010 pax
(0.254)
0.150 —0.157
38103089 |
0.053 —0.069
0.010—0.020 . _0.053-0.069
[0.250-0.508) {1.346—1.753)
8° MAX TYP 0.004—0.010
ALL LEADS {0102—0.254)
i N, Qu SEATING Y it} ==
PLANE T + T
0.0080.010 T g0 s 0.014-0.020
—_ ROl | [e— 7Y TYP
(0.203-0.254) 0016 -0.050 0.3%8) o “ {0.356—0.508)
TYP ALL LEADS 0.004 (0.406 —1.270) TYP » 0.008
(0.102) TYP ALL LEADS (0.203)
ALL LEAD TIPS MIAREV H)
14-Pin SOIC

NS Package Number M14A

SYMM
€
@ 5%0.1
I 8 HHH_E_-_
.
Lo
! |
! SYMM | (5.94)
H ¢ ——-— ——— e — .
\ |
| 4.4%0.1 !
,,,,,,,, | |
|
i T \
! (14X 1.78) \» [N
| '
| "o
. . 2 (14X 0 42;4,1 L I GAGE PLANE
| Lo 0.25
(12X 0.65) —= o o
H HHHHH ERELn k= o
! PIN #1 1D T ALL LEAD TIPS RECOMMENDED LAND PATTERN
06401 SEATING PLANE
DETAIL A
B SEE DETAIL A TYPICAL
£t A o o) /-'\f
/ ~ 14X
g imli A | L A\ 0.09-0.20
o U ’\:{7(/ ]EJ
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