LMV321,LMV324,LMV358

LMV321/LMV358/LMV324 Single/Dual/Quad General Purpose, Low Voltage,

Rail-to-Rail Output Operational Amplifiers

I3 Texas

INSTRUMENTS

Literature Number: JAJS568
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LMV321/LMV358/LMV324

I RARERE Note 1)
AT—RL—HMTEA - MEFHRAORBEREHSNhTOFELA, PRATIRE b —65C~+150°C
BEY 2EAMEBERB S EORIEE SR, b B HELIE (Note 5) 150°C
ESD it/ £ (Note 2) EHESERS (Note 1)
NEET IV
LMV358/324 2000V EVEE 2.7V ~ 5.5V
LMV321 900V T 22 45
~i e ETIL 100V LMV321/LMV358/LMV324 —40C=T;=8°C
ZEE AN J)EE T EPEE BHEHT (6 10)(Note 10)
ATIFEIE — 0.3V ~+EIREE 5 SC70 478 °C /W
FEFREEV TV ) 5.5V 5 SOT23 265 °C /W
Wl v T EosERk (Note 3) 8 > SOIC 190 °C /W
ALV ™ sk (Note 4) 8 £ MSOP 235°C /W
INCEAF T St 14 &> SOIC 145 °C /W
ROV EIZ T F T (30 ) 260 °C 14 > TSSOP 155 °C /W
2.7V DC EXI%1E

FFRORVIRD, TN TOUIYMEIZT; =25C, VT =27V, V=0V, Vgoy = 1.0V, Vo=V 2, R > IMQ Tk
LU TRAESILE T,

Symbol Parameter Conditions Min Typ Max Units
{Note 7) (Mote ) | (Nole 7)
Voo Input Ofiset Voltage 1.7 7 my
TCVpas Input Offsel Voltage Average Drift 5 pvrec
s Input Bias Current 1 250 né,
los Input Ofiset Current 5 50 né
CMRBR Common Mode Rejection Ratio OV E Ve, S 1.7V 50 63 dB
PSRR Power Supply Rejection Ratio 2TV S Ve S BY 50 60 dB
V=1V
Vem Input Common-Mode Voltage Range | For CMRR = 50 dB V] =0.2 v
1.9 1.7 W
Vo Output Swing R, = 10 ki2 1o 1.35V Ve 100 | Ve-10 mv
60 180 my
Ig Supply Current LMWV3IZT a0 170 pA
LMV358 140 340 A
Both amplifiers H
LEvaz4 2860 BBO
All four amplifiers WA

2.7V AC EX B4

FFRLOZ2VIRY, TN TOUIYMEIZ T, =25°C, VT =27V, V=0V, Vey = 1.0V, Vo=V /2, Ry > IMQ IZ%f
LCRGESNET,

Symbaol Parameter Conditions Min Typ Max Units
(Nofte 7y | (Noted) | (Nole 7)

GEWP Gain-Bandwidth Product G, =200 pF 1 MHz
D, Phase Margin 60 Deg
G, Gain Margin 10 dB
By Input-Referred Voitage Moise I=1kHz 46 n¥
Hz

i Input-Relerred Current Noise f=1kHz 0.17 BA
VHz
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5V DC ER KL

ROV, T RTOUIYMEL T, =25C, VT =5V, V7 =0V, Voy =20V, Vo=V /20 R >1IMQ IZxfL

THRAESNET, KFOYIVMER, £EEREHEHEISHLGERSLET,

Symbol Parameter Conditions Min Typ Max Units
(Note 7y | (Mote &) | (Nole 7}
Vee Input Ofiset Voltage 1.7 T
9 mv
TCV e Input Ofiset Voltage Average Drift 5 T
Ig Input Bias Current 15 250 A
500
ki Input Offset Current 3 50 nA
150
CMRR Common Mode Rejection Ratio OV = Vi, S 4V 50 B85 dB
PSRR Power Supply Rejection Ratio 2T < Ve By 50 60 dB
Vo= 1V, Vo =1V
Viem Input Common-Mode Voltage For CMAR 2 50 dB 0 =02 v
Range 42 4 v
Ay Large Signal Voltage Gain R =2kl 15 100 Vimy
{Nate 8 10
Vo Qutput Swing R =2 k2to 25V W+ =300 | V+-=40 o
Ve =400
120 300
1
400 L
R, =10 ki to 2.5V W+ <100 W+ =10 v
V+ =200
65 180
280 my
Iy Output Short Circuil Current Seurcing, Vg = 0V 5 G0 A
m
Sinking, V= 5V 10 160
I5 Supply Current LMy3z1 130 250 A
350 "
LMV358 210 440 A
Both amplifiers 615 W
Lvaz4 410 830 A
All four amplifiers 1160 s
5V AC ERHHHE

FEEDDZ2VRY, F_RTOUIYMEIZ T, =25C, VT =5V, V7 =0V, Voy =20V, Vo=V T2, R, >IMQ IZHL

THRIEENET, KFOYSYMEIZ, £BEREEEICSHLTHERASET,

Symbaol Parameter Conditions Min Typ Max Units
{(Nofe 7) | (Noted) | (Nole 7)

SR Slew Rate (Nofe 3 1 Vips
GBWP Gain-Bandwidth Product C, =200 pF 1 MHz
@, Phase Margin 60 Deg
G, Gain Margin 10 dB
&, Input-Referred Voltage Moise f=1kHz 39 ny
Hz

i Input-Refarred Current Moise f=1kHz 021 A
Hz
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LMV321/LMV358/LMV324

)~

Note 1:  #f iR KIEMEIL, THAARITIREEDIEAET D REIEDHDIIy MEZVNET, TEIMEER] &id. T AAANEF IR TR0V ET
M. FFEDOHEREIRIUIEALRAET 20D TIEHV EE Ay PRIESNTOWDIEARB LU SISV TR, TTERMRME] 23R TTEEN,
Note 2:  Af&E7 Vil B : MIL-STD-883. Method 3015.7
~ v s BT Vi HES : TESD22-A115-A (ESD MM std. of JEDEC)
B () FEHNETT VA : JESD22-C101-C (ESD FICDM std. of JEDEC)
Note 3: (/e v T 2MEfSEDL, (FHEMICERELLETHANOIET,
Note 4: /)& VvV~ #MEMESEDL, BEMICERELLIZTHERHVET,
Note 5: S KIHEFEINL. Tymaxy 01as Ta OPBEUICARVET, (LEOFEEIREICSILRKFAHEENL. Pp = (T) max) — Ta )/ 0 )4 TES
NEY, TRCOMIL, /Sy —U% PCAHR—K E~EEA VAT TG A LGS ET,
Note 6: UK (typ) 13, FEVEMRATIRFICHEE SNV AR HER R RTA— 2R LS, RIS, RRFICEL T 2EEbic, TTYr—ar ok
ICHIRFLET, ZONRFMETT ARSI T/, G O RS EHI S 3 2RGEH TV £ A,
Note 7: 4 _TOUIYMiIX, TANEZITHFMNTICE > TRAESHTOET,
Note 8: Ry XV ~#HishEd. HAEEIT05V = Vo =45V TT,
Note 9: E[E7A+TELTHHEL, 3VATYTDANEANLET, EFFADOAL—L—bORWFOEZRLET,
Note 10: T X TOfEIL Typ HTHY, /v —V% PCAR—KR EA~EEAVAMTL, MBEIZEHLRNGE I L CEASNET,
EVEER
5-Pin SC70/SOT23 8-Pin SO/MSOP 14-Pin SO/TSSOP
1 \_/ 14
\_/ 5 ., oUT A ] ./ 8 v ouT A ouT D
*IN= — Vv ﬁ w2 N AN
- 2 7 s _3 12 +
_2 IN A ouT B IN-A IND
vV — L4 1
v — —V
3 6 - 5 10
IN A% — — N B + +
~IN i i OUTPUT ‘:! " E_ 6 9 a C_
o IN B — v — N ¢
vV — 7 8
ouT B ouT ¢
Top View Top View Top View
B ETER
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 - MAAOS5A
LMV321M7X 3k Units Tape and Reel
. LMV321M5 1k Units Tape and Reel
5-Pin SOT23 A13 - MFO5A
LMV321M5X 3k Units Tape and Reel
) LMV358M Rails
8-Pin SOIC LMV358M - MO8A
LMV358MX 2.5k Units Tape and Reel
) LMV358MM 1k Units Tape and Reel
8-Pin MSOP LMV358 - MUAOQSA
LMV358MMX 3.5k Units Tape and Reel
) LMV324M Rails
14-Pin SOIC LMV324M - M14A
LMV324MX 2.5k Units Tape and Reel
. LMV324MT Rails
14-Pin TSSOP LMV324MT - MTC14
LMV324MTX 2.5k Units Tape and Reel
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KRBT sauom Ry, vg=+5v. B—EE. T, =25C.

Supply Current vs. Supply Voltage (LMV321)
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LMV321/LMV358/LMV324
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RFB|EZIIERERE o2 By, vy =+ 5V,

CMRR vs. Frequency
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LMV321/LMV358/LMV324

Input Voltage vs. Output Voltage
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RFB|EGTMEREERE o 0 By, Vg =+ 5V, &R, T, = 25C, (05%)
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RFB|EGTMEREERE o 0 By, Vg =+ 5V, &R, T, = 25C, (05%)

Slew Rate (V/pus)

Slew Rate vs. Supply Voltage
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LMV321/LMV358/LMV324

Non-Inverting Small Signal Pulse Response
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RFB|EGTMEREERE o 0 By, Vg =+ 5V, &R, T, = 25C, (05%)

Inverting Large Signal Pulse Response
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RFB|EZIIERERE o2 By, vy =+ 5V,

Inverting Small Signal Pulse Response
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LMV321/LMV358/LMV324

RFB|EGTMEREERE o 0 By, Vg =+ 5V, &R, T, = 25C, (05%)

Open Loop Output Impedance vs. Frequency Short Circuit Current vs. Temperature (Sinking)
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7O TV NER EOAR—=2EEK T, #EEEE, N—
DR EHIIL D LT ER—F T SRR /NI oL Jhn=
AL O EE W REICLE T, LMV321/LMV358/LMV324
13RI 7200, PCMCIA ZA 7 111 7 —R TOfE AL iTE T,

_T

ES DM
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T, ZOZEPEFICEETT,
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H—EREIERIZ, GND <DL~V ZHE R TEET,

ANFBEIED 25 CT— 0.3Vpe LA FIZRBRNISNTT 572D
POREI R ARk T DN DHYE T, ZDHITiE, IC AN
NHEBLEEBIC AN ITU T BAF—REERALEY,

FERANEHET, YARF—N—FHEL
LMV321/LMV358/LMV324 (%, LM324 LHERIL 7 Feit 2 2
TWET, AT, ZOH LV LMV321/LMV358/LMV324 1,
A DrarA —N—EHEEZRIIBRIBRNTOET,

Figure 1 . 2 OIHFEEHIL, LMV324 & LM324 OEET 41
DRI COMNRIEZ L 7eb 0T, 22T, Vg =% 2.5V
T, Ry (= 2kQ) X IVURICEHSNTOET, HLn
LMV324 TiE, Z7uAt— S—F LR TODO0RK
<bhwET,

-
=
S
>
€
o
o
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©
(0]
(o))
©
=
(e}
>
=
>
o
2
>
o

Time (50us/div)
FIGURE 1. Output Swing of LMV324

Al -082 v

Output Voltage (500mV/div)

Time (50us/div)
FIGURE 2. Output Swing of LM324

REMEHENERE

LMV321/LMV358/LMV324 {Z. 200pF D&KL 1=F1 « /7
AV TRIEZEISTICEPBERN AT TEET, 2=7 71 - 7A
Ve 7HuUE, BEEAMOGAITRD LTV E
HARRLTT, BEMARMEEHRRIAT DL, X770
N~ =0 B LES, AT 7O —F
CREMANMPHAEDINDZET, MAHENNEELE
T, TORER, RERVXLT O/ OVRIGE LI DD, FEE
L9, BEVWFEMEAWERNTA7 325203 Figure 3 (7R T[R]
HAMERATEET,

Riso

P—'V\IVT Vour
v,

IN

T

FIGURE 3. Indirectly Driving A Capacitive Load Using
Resistive Isolation
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LMV321/LMV358/LMV324

FT)r—3> = J—k (o5%)

Figure 3 Tl&., BRI Rigo LATTAL T Y Cp ITE-T
A= BEBRINT, VAT LARRONA~— BN 5
oD REENR ELET, Rigg PEIZEST, ROBFEED
REVET, Rigo PIRFUEAZRET DL, Voyr BEDITEE
L%9, Figure 3 DA T Rigo 12 620Q, Cp IZ 510pF Z{f
JALIzLE D I IE4% Figure 4 IRLET,

Input Signal

(1v/div)

Output Signal

Time (2us/div)

FIGURE 4. Pulse Response of the LMV324 Circuit in
Figure 3

Figure 5 {27~ 9 [l Figure 3 OEIRASELIZHO T, AC
RERETT TR DCHEEL M ELET, Figure 3 TR
BEIELT=SE. HABIER Rigo LAMENIC L > THES
NTLENET, —F, Figure 5 TiE, RplZLDH74—F7+
U_T\Tiﬂﬂlctof VIN <E RL %%/S)& DC %fgﬁlrﬂibi@'o
Rp DIEZEIRTHERIE, LMV321/LMV358/LMV324 O AF)
NAT ABIOFE B Z T DI OB PLETT, Cr. Rigo
X HAOEZOEEER S EA T T ORI IE S~ R
L A~ =V DRDEMADWEIDH L0 i —
TEEROMM~—V U PMEFSNET, Cr OfEZzRE<TH
X, SHICKRERBRERTAT CTELIDRVET, 7L,
ZIUTE S T IV AGEITESRVE T,

FIGURE 5. Indirectly Driving A Capacitive Load with

DC Accuracy

ANNATRAERDITHHL

LMV321/LMV358/LMV324 7 73U1%, AR —F8ID AT B
EZ CWET, LMV321/LMV358/LMV324 O AFI/SAT A
TEIED Typ fEIL, 5V BIREHETIX 15nA T9, ZOREE.
100kQ DOASEHITIL, 1.5mV OREEBENEAELET,
KIEAN N EIERIEA I DIRFUEAR T A8 DL,
FRXT T DANTIRAT AETINE N T 5= E IR & E
T, AJSAT RAEIICLDIRZEEFTBIE T k%, Figure 6
DEBIRLET,

R2

AN
R1
VIN WV -
— Vour
N
R2
R3 Vour z‘(ﬂ)vm
R3 = R1 [l R2

FIGURE 6. Cancelling the Error Caused by Input Bias
Current

REMNGE—BR7 ) 7r—av 0 EBEE]

EENIEESS

ZENEIERT. 2 SOBEDEELSTZY, Bk —ATIX
BB, 2 DOANEANIGBIHFETDEBFETHIN LY
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R2
M
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Vi=Wv -

R3 — Vour

V2 +

V+

2

T R1+R2)R_4 _R2 +(R1+R2)E
OUT " \R3+R4/R1'2 R1'1 R3 + R4

R1
for R1 = R3 and R2 = R4

R2 vt
Vour = 75 (2= Vi) + 5

<

FIGURE 7. Difference Amplifier
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FT)r—3>0 « J—k (o5%)

FHEE AR

AR O ZEBIEE RO A A E—F A E, Ry, Ry, Ry,
Ry TRFEVET, ANALE—FZ AR EL tI'J“Z)F'EJ
EEBBRS FIED 1 2EL T, 0’(0)200)@ G FH HY R 25

RTEIIT, BEADEOHFNICE 72‘::9%%%)\3‘5?3&:#
HVET,

3 DDARTUTIZKBEHEFIBIERS
9y RD LMV324 ZfE 3 5L, Figure 8 IZRT LT3 DD
FRT AN E DR IR AR TEE T,

| R2
- R
-O—+
—>
+O—+ R3 R4
_ L
2

FIGURE 8. Three-op-amp Instrumentation Amplifier

ZOFHEEESR O WIET, 2 SOEET 40T 2 2 72 75E)
AT, ZEH ORI CNET, 202 DOEBET 4+
B0, 100MQ LA EDATAE—F U ARHERIINET,
Z DR ERESR ORI, Rz/Rl DHIZESTRELET,
R3 &Ry Ry &Ry IFZFNENELIIRTITRVERT A, Ry
ERy L Ry ERy D—HTDEAWIZE ST CMRR B
£9, BIREHFAICHZY CMRR Z B9 5i10i%, KR 7R
OEEMENTOLERHVET, Ry & Ry BTN/
<L, Ry & Ry DFED 2 fFORL - Ry bt AT HIE,
CMRR Z i if7 KRB IS TEE T,

2 DDA RTUF LB ERIBIESS
EASALE—Z U AD DC ZEEIRERRIL, 2 2O4 T
WZE-oTHHERR T&EET (Figure 9), 3 DDA XT 7 DlEIKE
FERIZ, ZOFHEMAMIEDR T RATF7 CMRR 285729121%
EHURAE R G DELIENUETT, RyER; . R3ER,
EENENEFELLTDHLERHYET,

R2
100k

AN
R1 R4
100k 100k
_[M" - -\
R3
— 100k
b AAA——] >
+Vy O—————{ + p—O Vo
+V; O +
Vo =(1+ 2 (v,-V,), where R1 = R4 and R2 = 83
0 R3/\NZ M0

As shown: Vg = 2(Y- V)

FIGURE 9. Two-Op-amp Instrumentation Amplifier
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DRI AN ENDEZ VP RELEOLENHVET, ZD
i%d]“ PHIH — OB EBETEIELCNDHDOT, Ry & Ry &
FLT2 0 BB TR g & SA T AL T, AJME T2 iEas
DOATIFREEFREHNICINELIOICLET, KEIBASIE &
PR, LOMITEE L= 7% C) T, ACEHIR Vi I
N5 DC A EHYLET, R, &C, O, BT
Wt fe = 127R, C| ITHEBEH 2 FT,

ZORER, HAEFITERELEOK Lo EF.LET DI
VEFT (FERBATEUNCHISERBENRV T 2 2 itia+ 545 iE'
) HAEETFOBEEBEEFCEIZLNTE, KEEL R
T ALTH SN ba R KICTEET,

R2
My

C1 Rt
ViN '”_W' -

R3
vt +

— Vour

_ R2
Vour = ‘EVIN

FIGURE 10. Single-Supply Inverting Amplifier
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LMV321/LMV358/LMV324

FT)r—3> = J—k (o5%)
THT47 = 415

DOFNEA—IRR - THOTT T4 E

SUTNIRA—I SR« TIT 4T« T4V B % Figure 11 [IRLE
T B (0 — 0) 1E— Ry /R, TREVET, ZDiz
O, =T USADIERE BRI ELNET, ZO7 10213,
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c
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f, 7 (log)

Frequency Response of Simple Low-Pass
Active Filter in Figure 11

FIGURE 12.
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FIGURE 13. Sallen-Key 2nd-Order Active Low-Pass
Filter
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FT)r—3>0 « J—k (o5%)
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4

FIGURE 14. Sallen-Key 2nd-Order Active High-Pass
Filter
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T EME T DEERITY (Figure 15),
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LMV321/LMV358/LMV324

FIU—2ay « J—h(o5%)
R1
AW 1 Vour
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30k R 1200 pF b (B)
v - 130k
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AT ]
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1.5M Vip o
1 o For Bandpass Filter:
RS Vep -
vt o A - f, = 1kHz
100k l é}?‘t Q=50 ( )
2 Ay = 100 (404dB
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FIGURE 15. State Variable Active Filter
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RZ + RS RZCZ E3
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3ODTANEFTATT, ROIHITHRVET, moo W
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2 (1)
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INURISA - TANZDOFGEHIE L FITRUET,
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A« TANE DI ol LET, FHETILERHLD
X, T U L RBIOE T,
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FIGURE 16. Pulse Generator
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Ry =R, (20-1)
Ry = 15kQ x(2x50-1)
=1.5MQ
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FFUr—23y « J—hk (5%
A, HOEBE Vo BEDREIHE Vo £T2&, av7 o4
CIE R, Z#IBUT Vo ETHREINET, C M EEILRF
R © = R, C CHREBHMICH KL, ZOEEITA T
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Wald OV) [CUBDVET, IEXBANIE L OEILEL, 3
HEBOADAL v a/VREBE (Vg — ) V&LV ES, 2
T UL R BT Vo ~Mho THEBIEAI IR E 5

t =Ry C THEZBMKLET, a7 FOEENR Vg —
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v
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2Vgy -V 2V -V
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+
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FIGURE 17. Waveforms of the Circuit in Figure 16

Figure 17 (ZWBART&I80D, 7L ANE (T ) 1L Ry . C. Vg
TRED, SV AROFER (T,) 12 Ry . C. Vgor CREVE
To ZO/XSNVARFAEZT, T UV ERIOEEE DI
BEDICL S TEB L IV RIFREDYET,

Figure 18 [ZR /UL AF ARG | BRI L ERBE DAL
TWET, I T IR ZBEUTHREIN, R, ##LUTK
BINET,

IN914

A1

FIGURE 18. Pulse Generator

Figure 19 1X, 227 o OFREREEEILEREED 1 D175
T T FE AT,

R1

Vo

:

R2 R4
V+
R3
FIGURE 19. Squarewave Generator
BRREER Y

LMV321/LMV358/LMV324 [, @&V —7 AL T, 4+
D PNP h7 o P AL EFND BT EFE L CERIRIEZ K
L7290, NPN hov o R&&imnsEine ML CER v 7%
Rk CcEET,

EERIR

B O EBFIESE Figure 20 I/RLET, 2EEE (Ry & Ry)
IZ&koT, R3 7 3 0D 7R (VREF =2V) ERELET, AkE
BT 2L R ICEDEER: FE Vrgr WELLARVET, Zh
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Q) DAR—AEFAEE T UL, Q) DAL IENLINEFE LN
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VR IUE Q @ B ICKAREED TEET,
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LMV321/LMV358/LMV324

TFTI)r—30 - J—hk (55x%)

.
Vo (+5Vpe)

.
R3
VRer 2V S

I |
R4 _ VRer |

I =l =
3k 1= E R1 1mA
= - (HM
- |2 =\r2 |1

FIGURE 20. Fixed Current Source

BaAVTSATURADERI VY

Figure 21 (ZEEIR S 7 BIEE/RLET, ZOEIFEICMLE RO
1 HOHEPT (R ) 720 THY, ZOMPUEIZE DT HFILIZH
FIERPFALET,

Vin

FIGURE 21. High Compliance Current Sink
nRI—77

Figure 22 {ZN\U—T7 7% RLET, ZORIKEX, X707
DHINNT VAR I DAy 7 7 BEHRSNCNDTeD, K
i ER ARG TEET,

R4
My
100k +5Y
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FIGURE 22. Power Amplifier

LED K54/
LMV321/LMV358/LMV324 (%, Figure 23 (2779 &L9IZ LED
DRIATIMHEHTEET,
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—zF

7000

FIGURE 23. LED Driver

EXTUS R EZ ooV /IL—43
LMV321/LMV358/LMV324 1%, {KHEEH D= RL—xL
LCERACcEET, ATV AR EFfolzar XL —2%
Figure 24 {Z7RLET, BEATUTAREMEIL, 2 DOWHTOLT
FEVET,

Vru += Vree/(1 + R /Ry + Vou/(1 + Ry/Ry)
VTH — = VREF/(I + R I/RZ) + VOL/(l + Rz/R])

Vi = (Vou — Vou)/(1 T Ry/Ry)

Vg + @ EDAL /L REE

Vg — : ADAL v/ LREE

Vou: High DGO 18 E

Vor: Low DFE D TIEE

Vi EAT UL A&
LMV321/LMV358/LMV324 {37V AA 7 D)3 Al 8272 D
T, (Vog — VoL ) IFEREETHD Vg LFELIRDET,

Vi = Vg/(1 + RyR )

FRT T DA AT BAEEEILIL, BHED Txx
KEK | B2 TUINTETA, ZNIVBELICEERIV R
L— 2NN AL, KBESERORAa L —4T
HbH, Fratr kI FIH—0O LMV331/LMV393/
LMV339 (327 | FaT v | 799K ) ZHERL £,

iy
Vo

R1
+VRer

R2
MV

FIGURE 24. Comparator with Hysteresis
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SC70-5 Tape and Reel Specification

21.5%3 1 1vp
A2 -
B*-—| 2£0.05 TYP _<—>’<7 4.0 TYP 4>‘ 03005 | e
1.75
'——| | 3.5£0.05 2 :
8+0.3 L | A G
) o S fol Rl =2
‘ . SYMM A2.4
L. - L () J - L C) J - L C) - L \l ' ¢ AT GAGE PLANE
| I | E
ADT.0MNTIP— B . ~— A 4.0 TYP —>] e PE:SE/: = 0.3
SECTION B-B
CAVITY
GAGE PLANE ~ °TMM
X I@ R0.3 MAX TYP
| . .
VAN %/'W'M(
‘rlr Zmm7 /- Zmm /) 3o MIN
0.3 | A2.2580.10 TYP ALLOWED
- > "AT GAGE PLANE |
SECTION A-A _
BEND RADIUS

SOT-23-5 Tape and Reel Specification

TAPE FORMAT

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
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LMV321/LMV358/LMV324

TAPE DIMENSIONS

Z0.061+£0.002 TYP.

SOT-23-5 Tape and Reel Specification (>-5%)

[1.55£0.05]
0.157 TYP.
0.0790.002 TYP. i n | 0.069 OOE‘;_' ~
B 240.05 . - ; 1.75
. [ ] | | ]—I [o.z]_’i"
A\ Ji |~ cavity
- - + - p 30 MAX. — SYMM
b q> ' \IJ d) t A B AT TYP. 7 Bo
A | F TANGENT— ¥ 1| @ GAGE LINE
( \ ( L _1 POINTS —%Z
o Hoo & - e
R0.012 TYP _ i
[0.3]
B —— I
% 0.041£0.002 TYP. [«p1 TYP"I ALL INSIDE RADII i |« 0.012
[1.04£0.05] DIRECTION OF FEED ——————» [0.3]
GAGE LINE SECTION B-B
A TYP
@ TANGENT POINTS | cavITY R0.012 TYP GAGE LINE
o XIS SYMM [0.3]
37 MAX TYP G ALL INSIDE RADII
| | |
SN o LN TR Lo_fn v
0.012 1
>\ Ao TYP [0.3]
AT GAGE LINE R 1.181 MIN. |
SECTION A-A (30]
BEND RADIUS
NOT TO SCALE
8 mm 0.130 0.124 0.130 0.126 0.138 +0.002 0.055 £0.004 0.157 0.315 £0.012
33) | @315 | 3.3 (3.2) (3.5 +0.05) (1.4 £0.11) (4) (8 +0.3)
Tape Size DIM A DIM Ao DIM B DIM Bo DIMF DIM Ko DIM P1 DIMW
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SOT-23-5 Tape and Reel Specification (>-5%)

REEL DIMENSIONS

TAPE SLOT

DETAIL X Ll L
SCALE: 3X _,.I |_._ Ws
— <—W2
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 N Wi+ w2 W3

23
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LMV321/LMV358/LMV324

T E R Bito7e BRY inches (millimeters)

- 220.1 -
STMM
= [0.85] p=—
[
- IN §
s . P
o Ak .
/ [®]
1.8:2.4 L 1.2580.1
|
|
|
] Lls
' .
= | 61
i L
— i
¥
0.8-1.1 TRT
I=EE _: |, - 1
F ¥
I

SEATING FLANE—'

GIMENS 105 1IN o

-—“ pe—— 115+ 003 ————
. [2.92+£0.071
075
« (1.911 '
s .]

I
‘
!
\
.063+ 003
.112+.006 +-—i— d—— -
[2.8450.15) [ | | [1.6£0.07]
. .
! | !
— T f
i \ '
‘
. | |
1 2] 3
‘ .
X1.0375
(0.9531
038-.047 .040
[0.97-1.191 [1.021
] 004 [0.1])C

[0.420.096]
(@] co8 0. 21@][c[4& BB ]

5X 0158t.0038<l<—>j L 002-.006

[0.05-0.151]
TYP

DIMENSIONS IN {

Srus

|
10,650 —=
T
m I
i |
k ‘ | 1.9
| i
i |
152 0.75) 1 1
-
[50 &, d} —peran !
— 13—
LAMD PATTERM RECOMMENDATION
RE. 025 MIN TTP =
RO.OZE MIN TPF GAGE PLANE
. €D
-5 TIF o
L}
T f
o. 09,2 -I 5% 0. 420,05
TrP ——t— i 525 TTP

DIMENSIONS ARE 1N MILLIMETERS
1.F08 REFENEINCE CHLY

MAADSA (Rev D)

5-Pin SC70-5
NS Package Number MAAO5A
BN millimeters

)

0375
[0.953]

LAND PATTERN RECOMMENDATION

R.Q04 MIN TYP
[0.11

R.004 MIN TYP
[0.11

\SEAT ING

PLANE

014-.022 —
[0.36-0.55]
TYP

CONTROLLING DIMENSION 1S INCH

VALUES IN [ ] ARE MILLIMETERS
FOR REFERENCE ONLY

MFO5A (Rev D)

5-Pin SOT23-5
NS Package Number MA05B

www.national.com/jpn/
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SIS TR B #5207  \BRY inches (millimeters) (3% )

(Al ¢—— 49201 —
[.193%.004)
NOT INCLJDING MOLD FLASH
PROTRUSION OR GATE BURRS.
0.150.C06) MAX PER END
8 5
3.920.1
[ 154% 0041
6£0.2 NOT INCLUDING
[.236%.008] MOLD FLASH,
PROTRUS [ON
OR GATE BURRS
1.35-1.75
1.053%.069]
TYP

lr
L

e

8% 0.35-0.51
(.0138-.0200]

9.25
-.0101]

[ J0.250 01018 [c]2® [B® |

CONTROLLING DIMENSION 1S MILLIMETER

VALUES IN [ ] ARE INCHES
DIMENSIONS IN ¢ }

8-Pin SOIC

NS Package Number MO8SA

t

6X (1.27 3 —te—d
[.051

RECOMMENDED LAND PATTERN

45°X 0.25-0.50
[.010-.020)

FOR REFERENCE ONLY

TIE BAR
T TT ]
\SEA'ING ][
0.190-0.248
PLANE 1.0075-.0098]
(1.04) TYP
1 041)

MO8A (Rev M)

[8} 178,004
[3i0 1]
s NOT INCLUDING MOLD FIASH i B
5 006(0.15) MAX PER END
(.189 )
48]
118+ .004
193+ 006 13101
14850 151 NOT INCLLDING
MOLD FLASH (8% 040
11.021
\\‘ - ] T
|
~ Tt |L\
PIN 1t IDFNT—] ‘ | (8x 016 ) =i
) | 10.411 -
1 | | fe—=t— (6X 0256 )
3 i 4 10651
RECOMMENDED LAND PATTERN
AGE PLANE
R.005 TYP
10.131
f f R.0C5 TYP
043 MAX [ \ <[83§6]> [0.131]
11,091
i ) L |
[.004 [0.11]A J T L I \ \T\[
+.004 7+ TYP o go
602-.006 o012 oo 1021840 05 021+ 005 SEATING PLANE CoeTep
[C.06°0.15] [9.370:45 ] 10.5340.12)
TYe [4] 002 10,0510 [8G[® ] (0379 TIP) e

CONTROLLING DIMENSION 1S INCH

VALUES IN [ ] ARE MILLIMETERS

8-Pin MSOP

NS Package Number MUAOSA

BAN71E millimeters

MUAOSA (Rev F)
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LMV321/LMV358/LMV324

0.010 —0.020
(0.254 - 0.508)

—>

X 45° —

0.150 —0.157
{3.810—3.988)

-

v j

SV ST R B 530 0072\0 BRY inches (millimeters) (2% )

8° MAX TYP
ALL LEADS

SEATING

0.008—0.010
(0.203=0.254)
TYP ALL LEADS

0.004

(0.102)
ALL LEAD TIPS

0.016 —0.050
(0.406—1.270)
TYP ALL LEADS

PLANE T
} :

14 1

0.335-0.344
(8.509 —8.738)
3 12 1 10 9

AAA

:

0.228—0.244
(5.791-6.198)

O
o

30°¢
TYP

,//
LEAD ND. 1 —

IDENT U
1

0.053 —0.069
(1.386—1.753)

!

T

S

0.010 yax
0.259)

?

0.004-0.010
{0.102—0.254)

ﬁ 0.050

0.356 —_

( ) (1.270)
TYP

14-Pin SOIC
NS Package Number M14A

T
\
\
| 4.4%0.1
,,,,,,,, e
|
i
|
T
I
U o L [0 2]c]B]A]
T 7 ALL LEAD TIPS
PIN #1 1D
1.1 MAX q
TYP (0.9}
L \
T el
[0 1]c] ‘ ‘J L—Mx 0.19-0.30 0-120.05 TYP
ALL LEAD TIPS -
.

SYMM
&

(14X 1.78) HHH I —-—-——
_¢— I

= (14X owz)——H-— i f

(12X 0.65) —>] |

RECOMMENDED LAND PATTERN

SEE DETAIL A
i f

L

-t

0.014-0.020 1yp

(0.356 —0.508)
0.008
—> 020 "
M14A (HEV H)
(5.94)
GAGE PLANE
0.25

s AN
[ ——
\_/
\ -
-
DIMENSIONS ARE IN MILLIMETERS
DIMENSIONS IN ) FOR REFERENCE ONLY

14-Pin TSSOPNS Package Number MTC14
HANZIE millimeters

:SEATING PLANE

DETAIL A
TYPICAL

}ijéf‘ég.o_zo
j

MTC14 (Rev D)
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