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5.4 SR (42)

Ta=25°C, R.=2kQ (% Vs/2) , Vour = Vs/2 , Vem = Vs/2 ( BRIERF U )
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5.4 SR (42)

Ta=25°C, R.=2kQ (% Vs/2) , Vour = Vs/2 , Vem = Vs/2 ( BRIERF U )
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110 0 12
100 N -
N N _ 7
90 N - 30 11
N Gain Phase z
80 [T TN T TN T T z L1
70 § N -60 = 10
o NG >
%, 60 N \\\ o % /
c 50 y N -90 2 S 9
8 40 N N £ % 7
30 N -120 2 8
N \ =1
20 N a
10 \\ \ -150 7
0 ™N \
-10 -180 6
100 1k 10k 100k ™ 10M 100M 1G -40 -20 O 20 40 60 80 100 120 140
Frequency (Hz) Temperature (°C)
B 5-17. FFAA R RIAMAL S SR FI R R & 5-18. BEHN S EEERR
5.0 ‘ : 100
Vg =5V
\§ ol o
4.0
_ \< 90
2 /& -40°C PSRR
S 30 Dz &
£ < -55°C i > s
= 125°C 85°C
z 20 \ 2 J &L CMRR
. a o
g Pz 75
© 25°C 70
\
1.0
65
0 F 60
0 10 20 30 40 50 60 70 80 -40 -20 O 20 40 60 80 100 120 140
Output Current (mA) Temperature (°C)
Bl 5-19. i B R FRIR 550 H IR R & & 5-20. FFEF B WAFAL S BRI FR
2.7 T 1
Vg =27V
24
2.1 S B
. N z
=S 18 N N \, e
§ 15 125°C 85°C 25°C -40°C -55°C a3 0.1
Z 12 3
3 y Y o
i A :
06 o 2
v %
04 0.01
0 10 20 30 40 50 60 70 80 -40 -20 0 20 40 60 80 100 120 140
Output Current (mA) Temperature (°C)
Bl 5-21. %y B R HRIR S5 B IR R BRI C R & 5-22. MAME R SEERKRR
Copyright © 2026 Texas Instruments Incorporated TR 15 9

Product Folder Links: OPA300 OPA301 OPA2300 OPA2301
English Data Sheet: SBOS271


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com.cn/cn/lit/pdf/ZHDS029
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS029F&partnum=OPA300
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com/lit/pdf/SBOS271

OPA300, OPA301, OPA2300, OPA2301
ZHDS029F - MAY 2003 - REVISED FEBRUARY 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.5 HLAVERE: (42)

2 1 5 i i T
Vg = £2.5V | Vg =5V Rioap = 2kQ
— 4
g 3
= >
g \ ® 3
£ g Vg=27V
G 0 =
@ >
O = 2 N\
o 3
2 | N
c -1 o N
\\\‘
-2 0 —
-3 -2 -1 0 1 2 1 10 100
Common-Mode Voltage (V) Frequency (MHz)
& 5-23. WA E BRI KRR & 5-24. BRI MK SHER KRR
80 T 0.2
Vg =5.5V
0.1
-
Y £ ol Y
< e — /
E 40 -0.1
< < 02 ./
g 20 g [
=1 5 03
o e |
= 0 5 -04
2 Vg =35V Vg =27V Vs =5V 3 -05 v
O -20 2
L & 06 [
2 -40 — -0.7
» T
60 — = -0.8
Vg =55V 09
-80 -1.0
-40 -20 0 20 40 60 80 100 120 140 0 20 40 60 80 100
Temperature (°C) Time (ns)
Bl 5-25. R R SR E KR &l 5-26. HdiEAR [ 0.1%
12 1000
1"
z g’: 100 ==
E 10 K3 7
= — - G= d
e —T g 10 S
S § =
N v g TG =1
g E 1
2] -
.% 7 5_
>
g S o A
6
5 0.01
25 3 35 4 45 5 55 10k 100k ™ 10M 100M
Supply Voltage (V) Frequency (Hz)
B 5-27. B RARS BEEER FXR &l 5-28. Hi T S B IR
10 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: OPA300 OPA301 OPA2300 OPA2301

English Data Sheet: SBOS271


https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com.cn/cn/lit/pdf/ZHDS029
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS029F&partnum=OPA300
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com/lit/pdf/SBOS271

13 TEXAS

INSTRUMENTS OPA300, OPA301, OPA2300, OPA2301
www.ti.com.cn ZHDS029F - MAY 2003 - REVISED FEBRUARY 2026

5.5 HLAVERE: (42)

120 20 —
18 —
—~ 16
o 110 ) —
° — 2 14
c = —
8 \{OA‘D\ 20 g
TCI Rioap = 1000 TN < 8
o
g 3 6
O 90 o —
4
2 t
80 0 ———= ‘ T
-40 -20 O 20 40 60 80 100 120 140 -5 -4 -3 -2 -1 0o 1 2 3 4 5
Temperature (°C) Offset Voltage (mV)
Bl 5-29. FF¥Hm SIRE KRR B 5-30. Riff A=A At
20
© 15 (=—
2 -
£
g L
v 10
€ L
Q
2
(5]
& 5
0 D |_ — | | —t—t—
-0 -8 6 -4 -2 0 2 4 6 8 10
Offset Voltage Drift(uV/°C)
B 5-31. fhis B R BB = A A
Copyright © 2026 Texas Instruments Incorporated TR 15 1

Product Folder Links: OPA300 OPA301 OPA2300 OPA2301
English Data Sheet: SBOS271


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com.cn/cn/lit/pdf/ZHDS029
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS029F&partnum=OPA300
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com/lit/pdf/SBOS271

13 TEXAS

OPA300, OPA301, OPA2300, OPA2301 INSTRUMENTS
ZHDS029F - MAY 2003 - REVISED FEBRUARY 2026 www.ti.com.cn
6 VE4NUt e

6.1 MR

OPAX30x 7 F1liz SR A5 K B (W e | aniE] 6-1 Fram e 28 20 i A6 Bl O 225 DA 5 7E AN 5 e A 1 By i 1Y)
00T KPR B3R IR R . & LIRS I TR B AT 89155, IFi AB R et =055 . AB
Felin th A = BHPT 3K (> 2k Q) FCRFRLRI S HE FRIE | 8 5 IR ZE 100mV. £ 10Q 3T, ATl
I 208 |, JF HALCRFF R I e 1555075 5.5 AL

6.2 TR T HEE
+VS

A G
> 6 ohig
i |
2 A -
:IMQﬁ |

& 6-1. OPA30x £ HFHLIHFH
6.3 RpiE UL

6.4 TAEHE

OPAX30x RANIZHIIKESEAL +2.7V £ +5.5V Z[AIE 48 E. BT 5.5V ( 4axt & RMH ) A HLIR HLE BE X 0K
PRIE K AR . FZ MMEAE - 40°C £ +125°C HUIRJE VO N A& o« s AVERE B4 T Bl A B s B 1) A8
PATE R A8

6.5 # M ESD {#4"

JiTfi OPAX30x #41ia HBCK A5 5| BRI I 2 2 B 1 4 i ESD {4 —HAE BT SRS S 6-2. W
RAFAESMBERHI0Y 10mA | X8 W SR AT IR OR Y, Wy 5.1 TR o AR ATt 20 A ABE [ AN
TREAE e R BIUE (BN SIS AT H2 A R TEOK 2% (1 5 1 73 i

12 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: OPA300 OPA301 OPA2300 OPA2301
English Data Sheet: SBOS271


https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com.cn/cn/lit/pdf/ZHDS029
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS029F&partnum=OPA300
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com/lit/pdf/SBOS271

13 TEXAS

INSTRUMENTS OPA300, OPA301, OPA2300, OPA2301
www.ti.com.cn ZHDS029F - MAY 2003 - REVISED FEBRUARY 2026
+V
External Ll ______ Internal
Pin Circuitry
-V

Kl 6-2. ESD " — &

6.6 fERETNRE

OPA300 Jz OPA2300 )7 D g LAz SEIBOK &% (1 G P L s g kvt o 2R LR IS BOR 2% . A 02 3R
FELPE SO EL IR B 8 510 S R L K 2.5V AT RO AT 52 SUs/h T 0.8V, (HR TS it gl . an it
PR B A IR, T DR AR R NS T L S 5 O IS W SRAZ 5| BRI OR 1R F A R e H T BRI
P U PAY 0 LB R 1 o A e T R R IR R IS AT

AR AN E ST CMOS fi A o X T ALy Bt N AT, SXRIREAE R BT 2 FR R F A K it A i o 5 P I T
N 10us , ZEHIIS AN 1us. 250, fath 2Bl FHSURE . 1ZIRE e v OPA300 1E N1 RS ( Bekim i =
MBI AR B E ) .

Copyright © 2026 Texas Instruments Incorporated FER PR 13

Product Folder Links: OPA300 OPA301 OPA2300 OPA2301
English Data Sheet: SBOS271


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com.cn/cn/lit/pdf/ZHDS029
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS029F&partnum=OPA300
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com/lit/pdf/SBOS271

13 TEXAS

OPA300, OPA301, OPA2300, OPA2301 INSTRUMENTS
ZHDS029F - MAY 2003 - REVISED FEBRUARY 2026 www.ti.com.cn
7 RIS

#E

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

OPA300 /% OPA301 #HJ4IH i CMOS iz Hl ket B EERL miE 16 M HH#d: (ADC). MR HA %
150MHz 7 %6 150ns ( 16 A2 ) FIBGE AN A AP a5 , JER/NEL SO-8 AR SOT23 % |, 42 ftits
I BE -

7.2 SR

7.21 B 5 s E

FEAE P g 2 SRR AR I, A 0078 R R SR RO TR s A g MR RS, X — AR W 2. AR B 5 I8 SRR
e B4 PR AR R, ARG RS, PRS2 B3 PR 2 1 98 R SINIRAE . O T BRIk B K 2 i JF: fo v
WA APEEIRS] , 1 E al H AT R B RIS F B AR . ORISR TE , (H AR VRAE A R N R IS
7o B 71 BoRBHSHE S AR EZ RIRE B R .

100

a 75
[0
[}
c
i) T
§ 50 N |
™~
% \
o I~
5] ~
o 25 ™~
\\
0
1 10 100

Capacitive Load (pF)
B 7-1. 2K RS K& CL A&

DLERLA 3 25 PiC B A TBOR 28 A 25 0 R ARG e PR n) il . SRR | 18] 5-16 Hiiid | OPA300/OPA301 R4 HIA 1 1 35
faEtEZ mMKR. R T , OPA300/OPA301 RAIGEMIKAN )L IE /R AR MR, AL mfa e .
W 20 2 A= B 25 38 0 T BE AL T B v B I Y Rl PN, DA ZE L R G AR RS R A R S R R AT R ek s, DLBE A B
OPA300/OPA301 [Ifase M. B2 Sl I IR RS I 25 A2 BN S 8., 155 ) S AU v w2 e B i 7 26 2K
ST, %S F A RT AN TIP3 www.ti.com 3REL

7.2.2 3537 16 £ ADC

OPA300/0OPA301 ZFIEA M) THD + M | BRI {E S T IMHz g8 S o2 ik | 16 748 e i [a A
150ns. [ 7-2 Bon T H T @il s RAE M SR B JEIE . OPA300/OPA301 H#:IKzh ADS8401 , iXi&—4>
1.25 JERAEFD (MSPS) (1) 16 f7 ¥ # #8% . OPA300/OPA301 K/ 5V HHIERE |, MM N 1. £ 7-1 i
457 OPA300/OPA301 M fg 4 3

14 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: OPA300 OPA301 OPA2300 OPA2301
English Data Sheet: SBOS271


https://www.ti.com/lit/an/sboa094/sboa094.pdf
https://www.ti.com/lit/an/sboa094/sboa094.pdf
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com.cn/cn/lit/pdf/ZHDS029
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS029F&partnum=OPA300
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com/lit/pdf/SBOS271

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA300, OPA301, OPA2300, OPA2301
ZHDS029F - MAY 2003 - REVISED FEBRUARY 2026

130pF
(mica)

I
1820Q

1820Q

W

5V
@)

Vin w -
130pF OPA30x
:I:(mica) *

fg = 1.25MSPS
f = 10kHz

ADS8401

Kl 7-2. OPA30x Iz} 16 iz ADS8401

R 7-1. OPA30x 8845 R IKZ 1.25MSPS ADS8401

8 5 f = 10kHz
THD -99.3dB

SFDR 101.2dB
THS+N 84.2dB

SNR 84.3dB

7.3 %5

7.3.1 G755

HRZHEEISHBOE R, AR R ZRe R, USRS e S R LR RE

TR AE

HUSPTRT R 51 2R R e 0T R 5 AR, R S DR B B M s/ R RS RS S SR IR IR . AR AT AR SR N T
RN A5 BTt R B I B P30, A Bl B KBRS el > H AR L o

Copyright © 2026 Texas Instruments Incorporated
Product Folder Links: OPA300 OPA301 OPA2300 OPA2301

RRXXFRE 15

English Data Sheet: SBOS271


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com.cn/cn/lit/pdf/ZHDS029
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS029F&partnum=OPA300
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com/lit/pdf/SBOS271

13 TEXAS

OPA300, OPA301, OPA2300, OPA2301 INSTRUMENTS
ZHDS029F - MAY 2003 - REVISED FEBRUARY 2026 www.ti.com.cn
8 BHEAISIA SR

THRBZ IR THE . Rl 7 TGS ERE . A2 AR AT AR P57 2 80 T R AR A

8.1 BRSO BT A

F

lll

SRRSO SERE R |, 15 PHIE ti.com ERIEEF SO Ie . mit @Ay BEATIEN RV AT A G R R

B FREREANE R 5 S AT ST SOR LS BT T s k.

8.2 XFFHIR

TIE2E™ 32t TRIMPEESE TR, WHBEMNE ARG RE. 2B IENAEMETHEE. #%
A AR E ORI R, FRA5 AT 55 A B s T B

BRI N AR S A TR E IZIRRE” SRt . XU E AR T BARMNE |, I HA— @ & TI B E S
TI 48 FH 253K

8.3 Fitn

TI E2E™ is a trademark of Texas Instruments.

Fr A RibR 3 A B BT & B = .

8.4 FHNHESE

A (ESD) SAIRIX AN L . S (TI) e UG i 24 i TS HS 6 A P S L RS S TE A Kb 3
A RIZASRT | ] s SR S AR B

m ESD MR /N SRR ERE RS |, KA 2R . RS IR EE T RE A 5 BB |, R AR A S
B O T R 2 5 SRR S R AR R AR T o

8.5 RiE®R

TI R AARVERY IR TARE . & RS A .

9 2T 7 it

T DR RS B DR AT BE -5 24 T RRA 1) TR AN (]

Changes from Revision E (January 2026) to Revision F (February 2026) Page

¢ TEHT T 425 IR 46 .ottt a ettt ettt sttt ne et st ne et e ens 3

Changes from Revision D (June 2007) to Revision E (January 2026) Page

I o Ly 1 - = VOO U OO 1

16 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: OPA300 OPA301 OPA2300 OPA2301
English Data Sheet: SBOS271


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.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com.cn/cn/lit/pdf/ZHDS029
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS029F&partnum=OPA300
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com/lit/pdf/SBOS271

13 TEXAS
INSTRUMENTS OPA300, OPA301, OPA2300, OPA2301
www.ti.com.cn ZHDS029F - MAY 2003 - REVISED FEBRUARY 2026

10 YL EHEMTITEE R

PUR U A S AU B AT IS 2. XS5 B H E aAF T sl B . Ble 225, A ST E R,
HASH SR BEATIBAT o A R MEE R A ST RRA 15 2 B 22 PR ST

Copyright © 2026 Texas Instruments Incorporated FER PR 17

Product Folder Links: OPA300 OPA301 OPA2300 OPA2301
English Data Sheet: SBOS271


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com.cn/cn/lit/pdf/ZHDS029
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS029F&partnum=OPA300
https://www.ti.com.cn/product/cn/opa300?qgpn=opa300
https://www.ti.com.cn/product/cn/opa301?qgpn=opa301
https://www.ti.com.cn/product/cn/opa2300?qgpn=opa2300
https://www.ti.com.cn/product/cn/opa2301?qgpn=opa2301
https://www.ti.com/lit/pdf/SBOS271

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

17-Jun-2026

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 ©)
@ ©)
OPA2300AIDGSR Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 Cco1
OPA2300AIDGSR.A Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 Cco1
OPA2300AIDGST Active Production VSSOP (DGS) | 10 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 co1
OPA2300AIDGST.A Active Production VSSOP (DGS) | 10 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 Cco1
OPA2301AID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
2301A
OPA2301AID.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
2301A
OPA2301AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdauag  Level-2-260C-1 YEAR -40 to 125 OAWM
| Nipdau
OPA2301AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OAWM
OPA2301AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdauag  Level-2-260C-1 YEAR -40 to 125 OAWM
| Nipdau
OPA2301AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OAWM
OPA2301AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
2301A
OPA2301AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
2301A
OPAB300AID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
300A
OPA300AID.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
300A
OPA300AIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 A52
OPA300AIDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 A52
OPA300AIDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 A52
OPA300AIDBVT.A Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 A52
OPA301AID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
301A
OPA301AID.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
301A
OPA301AIDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 AUP
OPA301AIDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 AUP
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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 ®)
4 (©)]

OPA301AIDBVRG4 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 AUP

OPA301AIDBVRG4.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 AUP

OPA301AIDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 AUP

OPA301AIDBVT.A Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 AUP

OPA301AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

301A

OPA301AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

301A

@ 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.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ Lead 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. 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 TlI'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
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
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 O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% 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)
OPA2300AIDGSR VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2300AIDGST VSSOP | DGS 10 250 180.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2301AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
OPA2301AIDGKT VSSOP DGK 8 250 180.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2301AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA300AIDBVR SOT-23 | DBV 6 3000 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA300AIDBVT SOT-23 DBV 6 250 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA301AIDBVR SOT-23| DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPA301AIDBVRG4 SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
OPA301AIDBVT SOT-23 | DBV 5 250 178.0 9.0 33 3.2 14 4.0 8.0 Q3
OPAS301AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 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)
OPA2300AIDGSR VSSOP DGS 10 2500 353.0 353.0 32.0
OPA2300AIDGST VSSOP DGS 10 250 213.0 191.0 35.0
OPA2301AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
OPA2301AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0

OPA2301AIDR SOIC D 8 2500 353.0 353.0 32.0
OPA300AIDBVR SOT-23 DBV 6 3000 445.0 220.0 345.0
OPA300AIDBVT SOT-23 DBV 6 250 445.0 220.0 345.0
OPA301AIDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0

OPA301AIDBVRG4 SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA301AIDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
OPA301AIDR SolIC D 8 2500 353.0 353.0 32.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
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)
OPA2301AID D SoIC 8 75 506.6 8 3940 4.32
OPA2301AID.A D SoIC 8 75 506.6 8 3940 4.32
OPA300AID D SoIC 8 75 506.6 8 3940 4.32
OPA300AID.A D SoIC 8 75 506.6 8 3940 4.32
OPA301AID D SoIC 8 75 506.6 8 3940 4.32
OPA301AID.A D SoIC 8 75 506.6 8 3940 4.32

Pack Materials-Page 3



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

)]

INSTRUMENTS
www.ti.com



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.

INSTRUMENTS
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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.

INSTRUMENTS
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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.

INSTRUMENTS
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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.

INSTRUMENTS
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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W 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.

. 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-187, variation BA.

i3 Texas
INSTRUMENTS
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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.

Texas
INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

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

4221984/A 05/2015

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.

i3 Texas
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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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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(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

4214840/G 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
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

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

4214840/G 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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