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6.7 EXHE
Vg = (V+) - (V=) = 2.7V~5.5V (£1.35V~2.75V), Tp = 25°C. R, = 10kQ % Vg/2 [2#5#5. Vom = Vout = Ve/2 (RRCFR D221

D)
AFA—p \ FRMRfE RoME mME Roci| g
F7 ey NEE
Vg =5V +1 +3
Vos AN+ 7 MEE mv
Vg = 5V, Tp = -40°C~125°C 5
dVos/dT  Vog LiRLEEL DRI Ta = -40°C~125°C +4 pv/°C
PSRR EIRBELBRELL Vg = 2.7V~5.5V, Vey = (V-) 80 100 dB
AN EERE
Vem [ BB i R [h&itlra =430 (V-)-0.1 (V+) -1 v
Vg = 2.7V, (V=) - 0.1V < Vgy < (V+) - 1V, 81
Tp =-40°C~125°C
CMRR [RIARAE S BRZE bl @
Vg =5.5V, (V-)-0.1V < Vg < (V+) - 1V, 63 9
Ta =-40°C~125°C
AT T 2B
lg NI AT A Vs =5V +15 pA
los ANFA7 2 N +5 pA
JAR
E, ANBIE/ AR (E—7 o ——2) f =0.1Hz~10Hz, Vg = 5V 5.1 UVep
en AV /A RBEEE f=1kHz, Vg =5V 40 nV/VHz
ANEE
Cip FEH 2 pF
Cic [EEE 55 pF
BRL—F
Vg = 2.7V, (V=) + 0.15V < Vg < (V+) - 0.15V, R, = 2kQ 10
AoL BAN—TBIES A dB
Vg = 5.5V, (V=) + 0.15V < Vg < (V+) - 0.15V, R, = 2kQ 125
JE B
GBW V% 20 Vg =5V 1 MHz
Om frke—v Vg=5.5V,G=1 75 °
SR Z—L—h Vg =5V 15 Vius
0.1% ¥C, Vg =5V, 2V 27v7, G =1, C_= 100pF 4
ts TR HAL - s
0.01% £TC, Vg =5V, 2V 27»7 G =1, C_ = 100pF 5
tor R R Vg =5V, V|yx 7 (> Vg 1 us
Vs =55V, Vop = 2.5V, Vo = 1Vgus. G = 1. f = 1kHz,
Aoy 2 =5y 0/
THD+N 2l + /X 8OKHz 0o 1 Bt 0.005%
aubal
Vou EBFDSOEEM S ALY Ry 2 2kQ, Tp = -40°C~125°C 1 v
Vou BEFPOOBIEH N ALY Ry £ 10kQ, T = -40°C~125°C 40 75 mv
Isc JEHG EE T Vg =5.5V +40 mA
Zo B —T A =2 Vg =5V, f= 1MHz 1200 Q
IR
Vs kB E P 2.7 (+1.35) 5.5 (+2.75) Y%
lo = 0mA, Vg = 5.5V 90 150
la T T O ILER WA
lo =0mA, Vs = 5.5V, Ty = -40°C~125°C 160

8 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LM321LV LM324LV LM358LV


https://www.ti.com/product/ja-jp/lm321lv?qgpn=lm321lv
https://www.ti.com/product/ja-jp/lm324lv?qgpn=lm324lv
https://www.ti.com/product/ja-jp/lm358lv?qgpn=lm358lv
https://www.tij.co.jp/jp/lit/pdf/JAJSFF2
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFF2E&partnum=LM321LV
https://www.ti.com/product/ja-jp/lm321lv?qgpn=lm321lv
https://www.ti.com/product/ja-jp/lm324lv?qgpn=lm324lv
https://www.ti.com/product/ja-jp/lm358lv?qgpn=lm358lv

13 TEXAS

INSTRUMENTS LM321LV, LM324LV, LM358LV
www.tij.co.jp JAJSFF2E — SEPTEMBER 2018 — REVISED FEBRUARY 2022
6.8 KRAVFH:
Ta=25°C, V+ =275V, V—=-2.75V. R, = 10kQ % Vg/2 {282, Vom = Vs/2. Vout = Ve/2 (FFIZZRlk 7 D)
10 160
S~
8 140
6
120
4 — —
f:o; 2 = 100
a =
S 0 - 80
° — IB- =
5 2 — B+ ° 60
T4 10S
40
-6
8 20 — Vg=55V
— Vg=25V
-10 0
3 25 2 .15 1 05 0 05 1 15 2 25 3 -40  -20 0 20 40 60 80 100 120 140
Common-Mode Voltage (V) Temperature (°C)
B 6-1.1g LU los ERHBEEL DBRF B 6-2. )N —7F - 51 > LREL DBAR
100 120 160
b, —
80 “‘\w.__ 100 % 140
60 ~ 80 § 120 7
g S~ \ e © 100 / \\
T 40 b 60 3 g
£ © S 80
8 \\\\ o >Q
20 — 40 8 60
N T
T g 40
0 - = 20 &
— Gain ~Nd
—— Phase 20
-20 0
1k 10k 100k M 0 s 5 ] 5 ] 5 3
Frequency (Hz) - - -
c 100F Output Voltage (V)
L =10p e
. 6-4. BV — TBES A ¥ EIMHBE E OB
H 6-3. Bl —7 - 51 > BLUMIE LR E DBR
80
— Gain=-1
70 — Gain =1
—— Gain=10
60 T~ — Gain = 100
50 S — Gain = 1000
\\\
& 40 Sy
S N
c 30 N
© ™
S 20
10 ]
0 --::.\
-10 \\\
N
-20
100 1k 10k 100k M

Cy = 10pF

Frequency (Hz)

6-5. I —7 - 51 v ERBEB DR
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6.8 fA&RHIHTHE
Ta=25°C, V+ =275V, V- =-2.75V, R = 10kQ % Vg/2 IZHE#t. Vem = Vs/2. Vout = Vs/2 (FFIZEEIR D72 FRY)
2 120
15 —— PSRR+
: — @ — PSRR-
\ I kel
— 05 ™~ — =
= - T 80 S
g 0 — -40°C _5 N
8 — 25°C 3 TR
g -0.5 —— 85°C Z 60 L
- — 125°C < SRR
3 = R
S a 40
O -15 — @ §§§\
2 // — § in
20
25 %4/ & §§:\._
-3 0 i
0 5 10 15 20 25 30 35 40 45 50 100 1k 10k 100k ™M
Output Current (mA) Frequency (Hz)
6-6. HAEBELHAEFRLOBEHFK (2 0-) 6-7. PSRR & Rifi#k & DBAfR
120 120
= o
€ 100 S 100
o 2
© 3]
T 8 T 80
9 2 T~
o 60 @ 60 ~
> 3 it
g 40 S 4 Q
] < NN
f— o NNt
) £
Z 20 E 20
o S
0 0
-40  -20 0 20 40 60 80 100 120 140 100 1k 10k 100k ™M
Temperature (°C) Frequency (Hz)
Vg =2.7V~5.5V 6-9. CMRR & BB & DBIGR
6-8. DC PSRR &iRE & DBR
120
o
Z 100
o)
g — s | I |
- 80 S
o >
k5] = |
9 = |
g 60 3 |l I
© 2
he) £
o Q.
= 40 £ ' v
z < v
o
£
£ 20 LI
8 — Vg=27V
— Vg=55V
0
-40  -20 0 20 40 60 80 100 120 140 Time (1 s/div)
Temperature (°C)
Ve = (V=) - 0.1V~(V+) - 1.5V 6-11. 0.1Hz~10Hz DEHREE/ 1 X
6-10. DC CMRR &iEBEL DRI
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6.8 K=
Ta=25°C, V+ =275V, V- =-2.75V, R = 10kQ % Vg/2 IZHE#t. Vem = Vs/2. Vout = Vs/2 (FFIZEEIR D72 FRY)
g 140 -50
z
Z 120 ]
> \ -60 >
£ A
2 100 P /
a o A L
g s S 70 »
é \\\ % / L1
%) 60 N o) L /
b N £ 80 A
g \'\‘\ // /,/’
= 40 ™ L _—
g N 90 ——
S 20 — RL=2K
= — RL=10K
g -100
10 100 1k 10k 100k 100 Tk 10k
Frequency (Hz) Frequency (Hz)
6-12. ANBED/ 1 X - ARY FIVEE Vs =5.5V Vem =2.5V G=1
BW = 80kHz Vout = 0.5Vrms
6-13. THD + N & ¥ & DRk
0 100
— G=+1,R . =2kQ G=-1,RL=2kQ
— G=+1,RL =10kQ — G=-1,R_=10kQ
-20
< 9
' e
g a0 \\ s
y 2
= R S 80
a NN €
T -60 @
- \\t:\\ g
NS~ | || 8 70
-80 T
T
-100 60
0.001 0.01 0.1 12 25 3 35 4 45 5 5.5
Amplitude (Vrms) Voltage Supply (V)
Vs =5.5V Vem = 2.5V G=1 6-15. G Bt & WRBE & OB
BW = 80kHz f=1kHz
6-14. THD + N & iR & DBER
100 2000
_ 1800
<)
% B g 1600
! S 1400
a— [0}
5 g 1200 =
3 8 3 1000
8 3 800
(7] Q
2 3 600
O T
70 @ 400
joN
O 200
60 0
40 20 0 20 40 60 80 100 120 140 1k 10k 100k ™ 10M
Temperature (°C) Frequency (Hz)
6-16. B 1L EF & B E & DB 6-17. PV —TiHhA Y E—F O X L BRB E DB
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6.8 AR
Tp = 25°C. V+ = 2,75V, V— = -2.75V, R, = 10kQ % Vg/2 128 . Vom = Ve/2. Vout = Ve/2 (BEIZRak 721 BRY)

50 50
45 45
40 40
35 35
< 30 < 30
5 /. 5
% 25 % 25
g 2 /// g 2 //
© 15 // © 15 /,//
N4 oA
5 / —— Overshoot (+) 5 // —— Overshoot (+)
j —— Overshoot (-) ] —— Overshoot (-)
0 0
0 200 400 600 800 1000 0 200 400 600 800 1000
Capacitance Load (pF) Capacitance Load (pF)
G=1 VN = 100mVpp G=-1 VN = 100mVpp
6-18. IMEBA—N—a— b ELBEBEARE DMK 6-19. IMEBF —/N—La— MEABEATRTEDMEF
90
— Vour
80 \ /' \ — Vi
70 N
< 60 \\ § N\
£
2 50 = / \
© [0
Y IR g \
2 =
o =
£ 30 S~ £ /
I /
20 /
\‘ 7z
10
0 Time (100 ps/di
0 200 400 600 800 1000 ime ( us/div)
Capacitance Load (pF)
35 - BE G=1 Vour = 6.5Vpp
6-20. S~ — L LBRRMATH L DBR
6-21. fIERESL
— Vour — Vour
— Vi — Vi
= =
S S
2 :
@ ! ' &
° l | =
= [
: g
& S
Time (20 ps/div) Time (10 ps/div)
G=-10 VOUT = 600mVpp G=1 VOUT = 100mVpp CL = 10pF

6-22. BEFH S OEE

6-23. IMEBRT v &

12

Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LM321LV LM324LV LM358LV


https://www.ti.com/product/ja-jp/lm321lv?qgpn=lm321lv
https://www.ti.com/product/ja-jp/lm324lv?qgpn=lm324lv
https://www.ti.com/product/ja-jp/lm358lv?qgpn=lm358lv
https://www.tij.co.jp/jp/lit/pdf/JAJSFF2
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFF2E&partnum=LM321LV
https://www.ti.com/product/ja-jp/lm321lv?qgpn=lm321lv
https://www.ti.com/product/ja-jp/lm324lv?qgpn=lm324lv
https://www.ti.com/product/ja-jp/lm358lv?qgpn=lm358lv

13 TEXAS

INSTRUMENTS LM321LV, LM324LV, LM358LV
www.tij.co.jp JAJSFF2E — SEPTEMBER 2018 — REVISED FEBRUARY 2022
6.8 KRV (continued)
T =25°C, V+ = 2.75V, V— = -2.75V, R| = 10kQ % Vg/2 [ZH26%. Vom = Vs/2. Vout = Ve/2 (BRI ER D72\ RD)
— Vour
— VN
F s
3
_ >
3 £
> Z
= S \
@ )
g S \
kS 5
> =3
L s \
N
Time (10 ps/div) Time (1 ps/div)
G=1 Vour = 4Vep Cy = 10pF G=1 Cy = 100pF NATYT
6-24. K{EB AT v TISE 6-25. KIESE MUY - 514 (R)
80
60
\
3 [\ < 4 I B —
S E L
E I 5 20
2] 3 o
G 3
; 5 20 H
s 5 4 e
O n —
/
0 F— — Sinking
—— Sourcing
-80
Time (1 ps/div) 40 20 0 20 40 60 8 100 120
Temperature (°C)
G=1 C_ = 100pF 2V ATy 6-27. EMREN CBE L ORR
6-26. KfE/{E MU S - 1 4 (IE)
140 0
120 -20
o
100 T 40
—~ /| s
% & /,/ g -60
£ r 5w
E 60 R e - | Ut
40 A :;% -100
___/ (@)
20 -120 r"
0 -140
10M 100M 1G 10G 1k 10k 100k M 10M
Frequency (Hz) Frequency (Hz)
6-28. I RIBEANEREL T IEHTHREL (EMIRR+) & ERK 6-29. F+ )L« ENXL—2a
BEORR
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7 SR BH

71 HE

LM3xxLV (KIS BB AT 7 7 730T, aAMIBE L TRBILESNZS AT AZEL THET, 2HHD T A A
2.7V~55V TIMEL, =T 4 F AU TEZELTEY, RBIEVILE T 7V —ar O IliZ it S cnET, ANIR
MHEEREHICAL — LR EENDZD, LM3XXLV 773N L OB —EIRT 7V r—ar T TE £,

72870V IR
&Yﬁﬁe &) &)
worde s e -

Vaias1 Class AB
Control —O Vo
Circuitry

-

909

(Ground) ~ =

7.3 BREESRER
7.3.1 BiEEE

LM3xxLV A ~7 7«7 7IVE, 2.7V~5.5V TEMET HZLNBESNTWET, Tz, Z<DHEAERIL -40°C~125°C
THEMASHES, IEFEEERRE LS TREIKEB T oI A2 % [ e 7o a ARLET,

73205 FEZ8URBEANEH

LM3xxLV 773V D A S FEIAHEE &AL, 2.7V~5.5V OEBFREEHPESRICHL T, AEBFRL —/LE T, ZFLTES
JFRL—LD 1V FIZETRATHNET, ZOMREIL. (557 2 27K R T X P F v IV EZFR T Lo TS
NET, T2, it OA T 7 TILL R ONDNAR IR DO RIEE fRTE T 5720 . #ilhg7e N v 2L ZF T %0
FNTHIER L TWET, 72720, 20 N Fr b - ~T7TEMERIZIERE LS TORW e | ZOXT REIEL TWVD
M, PERRIZRIBIIR FLE T, MEKIEHE |27 a AR # SN AR AR T 7 AR SR I 7= 9 8012, AT
Eﬂﬂuénzﬁ“«TOD LD IEDOEL —/V (V+) 08 1V LU B2 IDIZHIFR 52 A HELEL £77,

733 BAFTMSDMEE

WA NLDEIE X, AT 7 O D EaFNREEN ORI BB IZBIE T 572D IS BRI E L TERSNET, &
WANEBEFZTENT AL DT D DRIK T, Hjﬁﬁfﬁ%%@tljﬁaatx%/&%ﬁzé& sz\?/70>tH77
T RAATEAFNGEIR AV E T, TS ALK A ST, T T SAADTF ¥ — 2 - U TSR BE (2 [0
T 5O DR ZELEELET, ?ﬂ?w/ XX VT DEIARAEIZ IR D, T3 A TR Tféhtx/v—-v—-]\?xw~%ﬁﬁ
WELET, LT mAaRRREE E DRPHRIET F‘J% W R IR &AL — RE DG FHZ /20 EF, LM3xxLV 7
7O AR IFRERIX 1ns (E‘iﬁﬁ“) <7,
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734 BESNA—N—X LR

EAHE X ZLDOGA . z‘«?wa%%ﬁﬁz‘—/\‘_xbvz IZE DR Z HNADNENERIZ L E T, JL%@ 7 ]
I, T AAAZADATNZE R LBH TN, EREEEVHERL TODIGERHVET, ZILHLDOEE S OEEEIZIL, FFE
ONEARE T O AOEET L — I F TR L B h}fﬁéhtfﬁﬁzmE%&?%ié%%éﬁ%vzmﬁ%ﬂBﬁf‘lﬁrﬁ‘
HVET, o, INHORIBEIIINE EFE XL (ESD) fREMENFAAIA TN TERY , BEL ORI TR EFLANL T
O 7T, (B31972 ESD AU MR #LE T,

ZOIARM 7 ESD B L, BRAIA — /R — AR A A RN DRI EM: A 3 I CFRARE L CRLLERITLHET, K 7-1
(2. LM3xxLV 23Nk 3 % ESD [EI# 2R~ LE S, ESD MR#ERIKIZIE. W<OMNDERAT TV T X AF =R R EEN
THY, ZUBIIANE RN b EESIL, NEIOERTA R LI —T A T SNET, ZRHDX A F—
RiE, AT T NEOWI T A A TES RSV ET . ZOMRERIFKIL, @ ORIBEEERIIIET 77 4 7 1 fRIzh D &
IERFFESNET,

Power Supply
ESD Cell
+IN £- N x
—IN TS ? [_ ouT
A

V-
7-1. A& ESD SfiEIR%

735EMI B2 EANT NSV S

TXVAA LAY N AV 10MHZ 735 6GHz ETOHRIA W B ELART ST T-> T AT U7 Ol % IE e
WCHIEB L O EAL T AHRE R BIR LE LT, X 6-28 D7 myME 8 IAVE 2T LM3xxLV 77U EMI 7 4/L
BOMEEEZ TR TOET, ZEIC OV TIL, www.ti.com 236X 70 a—R CEA[AXT 7D EMI (RER|ZSRLT
FFEW,

7.4 TINA ZADHEEEE— R

LM3xxLV 7 73Vi% 1 DOEREE—RZFfo TWES, BIRELN 2.7V (#1.35V) & 5.5V (£2.75V) ORIZHDHIRY
KT NSAATHEREL £ T,
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87 V=g tRE

H
LFoT7 7V r—ar it TI OB AERRICE LD T, TI TIEZED EMMEFRITmets

TRAEVZLE A, fll 2 O BB 2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
ROET, BERITE T ORGIFEELEMFAEL T AN 528 T, VAT LOKBELHER T DL ERHVET,

8177V —< 3 iBR

LM3xxLV T34 A%, aAMg b SNTARIEE B AT 77730 TT, KT ASAR T 2.7V~5.5V TEMEL, =
=T TATEELTWAEIED MBS T PV 7 — a0zl CnES, ANFEEEEREICAL —L™EEh
D728, LM3XXLV [T _XCOR—EIRT 7V —Ta CHEMATEET,

82RKE‘NETF IV — 3y
O—HAREFRE T T TV =l IR ST LM3XXLY 7 /31 2% X 8-1 |{T/RLET,

lLoap l

+

VBUS

5V

VsHunT

K 8-1. O—H A REREI VYT - TFTVI—2 30 LM3xxLV /AL R

8.2.1 BREEH

_@rﬂrﬂ‘@iﬂn{“%ﬁ: i/k@&%@“(ﬁ‘
o HTrER:0A~1A

« H)EHE 3.5V

o KUY URNEML:100mV

8.2.2 FEiM/RRRETFIE
Xl 8-1 DEIFEDIEREIL. 1 ITRTERBVTT,

Vout =lLoap *Rspunt x Gain (1)

lLoap) {2&D. T MEPL (Rspunt) P ifidn CTHE IR FARAELET, AMENIL 0A~1A ITRESE
B HE%z iéﬁ“r?'é{ URHC S Y MEEZ 100mV Rl ICHERF 35720 | FFRSIDIRR Y v MEFUEA 2 2> TORSh

V.
RepuNT = SHUNT _MAX _ 100mV —100mQ

lLoaD mAX 1A (2)
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2 b, Rsnunt (& 100mQ LRPEEET, lLoaDp & RsHUNT IZE o TAEMSNDELERE TIE. LM3xxLV 7 /3 AR
FoTHIESIL, £ OV~3.5V O EEZ LKL ET, LM3xxLV NS E e ) EEEA AR TR T57 1
A% A3 TRESNET

V, -V
Gain:( OUT _MAX OUT_MIN)

(VIN_MAX _VIN_MIN) 3)

X 32D, MERT AL 3BVIV EFHE S ET, ZHUTHEPT Rp & Rg TRRELE T, LM3XXLV T A RADT A%
35VIV IZREE T D72 OHEPL RE BE O Rg DH A X3 4 TRELET,

(Re)
(Ra) (4)

82377V —a g

RF (2 255kQ. Rg (Z 7.5kQ #i&INT DL, 35VIV (T Y T DA G DENELNET, X 8-1 (R T [RIEE THIESL
TAnRE %, X 8-2 ITRLET, F AT BRI LS A AR O A DB THLZLITERLET, 207 110
B O AEEZHZETHRES, EBEOEPUEIL, FZFHIBLEEINIA B —F VAMEIL > TIRESNE T, TDA
VE—H U ZEILE ST, BNV AV BEREORE, TOMOBEEOFEENREVET, TRTOVRAT A THERE
TAHIVRE AL —Z L ATRIR VIS DITIEE L ER Ao BHEWD L AT L 8T A—Z TR L THARR A —&
VAGBRIRT DM ENRHVET,

Gain=1+

3.5

25 S

Output (V)
P

1 /,/
05 //

0 01 02 03 04 05 06 07 08 0.9 1
ILoap (A)

E8-2. O—HA K, Bt R, EEBAK
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9 BRICEY 2#REE

LM3xxLV 7 73Vid, 2.7V~5.5V (£1.35V~+2.75V) TEMETHZLNBIESNTWET, 72, Z<DOEERIT -40°C~
125°C TSN ET, BIEEEEITRE SIS TRESEB §oNTA=F % [EHIFFE 187 a AORLET,

VTN
IE\

6V ZBALEIRELLHIIMNT DL, 7 ARG 2B G2 5 22 TRV DY £, T B R EH |
DREBMLTIIZSW,

BIRE L DOUTIZ 0.AUF DAL /R Ry F U PR ETHE, A ARADENERRLE ALY —Z L ADEIRNHDFEA I
FHREARE CTEE T, AR T UV OREDFNZOW T, VAT UNDTARTAL | 2T ar 25 LT
TZEWY,

9.1 AHhBKLUESD R#E

LM3xxLV 7 73V(Z1E, T _XTOEAINES ESD RS AAEFNTOET, ANBIOH OV D54, 122
DOAREFEE T, AN EEBIRE S ORI SN BIRAT TV 7 A A G — R TR SN £, 2o 6.1 DF
WICHRESNTWAIHIZ, BFEDS 10mA IZHIFRSILTWAERY, ESD fRi#EX A A —RIZEEND AN A — =R I A4 T 1R
HARMEL T, X 9-1 (2, BRE AN ICESIA NS BINT 52 TANEREZHIR T TiEEZRLET, BIISH
TARBUXT VT AT OB AR H-F 5728, JARZBIE 2T 7V r—ar Tk, ZOMEE /DRI A D LR S
DET,

loverLoaD
10-mA maximum
— >

VIN

9-1. AhEFIRE
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\A / as possible .
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as possible .

Keep input traces short

and run the input traces
Y, as far away from
s Ground (GND) plane on another layer the supply lines

as possible .
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11.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.

M3YR—bF-VY—-2R

TI E2E™ HR—h « 74 —TFAF, o V=T BNRREEE DRI LRI AL Mm% 28— I B iR Ay D B HE
BHZENTELGTTYT, EEORIZZRB LD, MA OEMZLIENTHIET, BRE TR ER A THIZELZ
EMTEET,

Vo 78N TWAIL TV E S TAHARBE ICLY BUROFFRESN AL DT, 2ol Tl O T 58
DOTIERL T LY TI O RAREE L 723 DO TIEHVFEE A, TI OFEHSMAEEZS L TTZE N,

11.4 BHE

TI E2E™ is a trademark of Texas Instruments.
T RTOREET, ENENDOFAEEICRBLES,
11.5 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.
‘Si. \ 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.
11.6 Glossary
TI Glossary This glossary lists and explains terms, acronyms, and definitions.
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 21

Product Folder Links: LM321LV LM324LV LM358LV


https://www.ti.com/jp/lit/pdf/SBOA128
https://www.ti.com/jp/lit/pdf/SLOA089
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.tij.co.jp
https://www.ti.com/product/ja-jp/lm321lv?qgpn=lm321lv
https://www.ti.com/product/ja-jp/lm324lv?qgpn=lm324lv
https://www.ti.com/product/ja-jp/lm358lv?qgpn=lm358lv
https://www.tij.co.jp/jp/lit/pdf/JAJSFF2
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFF2E&partnum=LM321LV
https://www.ti.com/product/ja-jp/lm321lv?qgpn=lm321lv
https://www.ti.com/product/ja-jp/lm324lv?qgpn=lm324lv
https://www.ti.com/product/ja-jp/lm358lv?qgpn=lm358lv

13 TEXAS
INSTRUMENTS

LM321LV, LM324LV, LM358LV
www.tij.co.jp

JAJSFF2E — SEPTEMBER 2018 — REVISED FEBRUARY 2022

122 AHh=h)b, Nyr—2, BLVFEXER

DU DR—NTiE AT =L, N — BEOE ST 2B RSN TOET, ZnbofEEi. EDT
SNAAH LTSN TV BIRH DT — 2 TF, ZOF — X3 FERERSNDEIENDHY  FF 2 A hOWET 2D
ROBEALHVET, KT —FL— DT FTPR A S TOBE AL, Bl A OBIAZ G S0,

22 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LM321LV LM324LV LM358LV


https://www.ti.com/product/ja-jp/lm321lv?qgpn=lm321lv
https://www.ti.com/product/ja-jp/lm324lv?qgpn=lm324lv
https://www.ti.com/product/ja-jp/lm358lv?qgpn=lm358lv
https://www.tij.co.jp/jp/lit/pdf/JAJSFF2
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFF2E&partnum=LM321LV
https://www.ti.com/product/ja-jp/lm321lv?qgpn=lm321lv
https://www.ti.com/product/ja-jp/lm324lv?qgpn=lm324lv
https://www.ti.com/product/ja-jp/lm358lv?qgpn=lm358lv

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

2-Dec-2025

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 ©)
@ ©)

LM321LVIDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1SPF
LM321LVIDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1SPF
LM321LVIDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R - Call Tl Call Tl -40 to 125

LM321LVIDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1DH
LM321LVIDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1DH

LM324LVIDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LM324LV
LM324LVIDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LM324LV
LM324LVIDYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM324L

(DYY) | 14
LM324LVIDYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM324L
(DYY) | 14

LM324LVIPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 LM324LV
LM324LVIPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 LM324LV

LM358LVIDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L58L
LM358LVIDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L58L

LM358LVIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1PKX

| NIPDAUAG
LM358LVIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1PKX

LM358LVIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 L358LV

LM358LVIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 L358LV

LM358LVIDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L358LV
LM358LVIDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L358LV

LM358LVIPWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 358LV
LM358LVIPWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 358LV

@ 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.
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® 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. TI 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |<— KO 4 P1—p|
olo o ol o © ¢ T
& © 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
| [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O O O Sprocket Holes
| |
T T
Nt I )
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 AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM321LVIDBVR SOT-23 DBV 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LM321LVIDCKR SC70 DCK 3000 178.0 8.4 225 | 2.45 1.2 4.0 8.0 Q3
LM321LVIDCKR SC70 DCK 3000 180.0 8.4 2.3 2.5 1.2 4.0 8.0 Q3
LM324LVIDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM324LVIDYYR SOT-23- DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
LM324LVIPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM358LVIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
LM358LVIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
LM358LVIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
LM358LVIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358LVIDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM358LVIPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 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)
LM321LVIDBVR SOT-23 DBV 5 3000 208.0 191.0 35.0
LM321LVIDCKR SC70 DCK 5 3000 210.0 185.0 35.0
LM321LVIDCKR SC70 DCK 5 3000 210.0 185.0 35.0

LM324LVIDR SOIC D 14 2500 353.0 353.0 32.0
LM324LVIDYYR SOT-23-THIN DYy 14 3000 336.6 336.6 31.8
LM324LVIPWR TSSOP PW 14 2000 353.0 353.0 32.0
LM358LVIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
LM358LVIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
LM358LVIDGKR VSSOP DGK 8 2500 356.0 356.0 36.0

LM358LVIDR SoIC D 8 2500 353.0 353.0 32.0
LM358LVIDRG4 SOIC D 8 2500 353.0 353.0 32.0
LM358LVIPWR TSSOP PW 8 2000 353.0 353.0 32.0
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. 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.

. Support pin may differ or may not be present.

AOWN

)]
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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/K 08/2024

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
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/K 08/2024

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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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

NOTES:

1. Alllinear 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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.15 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
{ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

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
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

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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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. 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 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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.

i3 TExas
INSTRUMENTS
www.ti.com




DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

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

0.25mm per side

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

i
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

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

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

7. Board assembly site may have different recommendations for stencil design.
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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.
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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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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. 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 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

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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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. 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 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153, variation AA.
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

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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