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7 VE4H Ui
7.1 MR

OPA350 #FIHEH CMOS 18 5F TSRS ET XK B s B IS AT EAT T AAK . BB ARt IR0 A
(5nVNHz) FIE#IEAT (38MHz, 22V/ps) E1HE HBOR A AR & A SR A RAHEL (A/D) Fedfeds. 1Ml HARIE AT F AL
INFRTER G (PA) FEHIAREAIALAAL B (75Q WKENRES1) LRSS BRI o HliE . XUHE A DY E oA B
SEA M FE IR, W ORI R et RAE .

7.2 IREHEE
(1) e ({D ®
- e -

Veias1 Class AB
Control —O Vo
Circuitry

e, -

(P ®© O

Vo
(Ground)

Copyright © 2017, Texas Instruments Incorporated

7.3 ' Ui

OPA350 ZAHiZ &SR 51 0.6 Tk CMOS T &7 HIE . A RfEs s, Sl A R,
B P N A AT AR IS A IR SR A (A/D) e e 2 o T HARE A M F AL fdm i Th 2R . 1xee N @
WESRIHEE . MK, b4, OPA350 R4 i FH AW Ze3Sia N SR OIMR AR T R (75Q WBhEE 1)
OPA350 Z4I| EA HORAsiithfe, &S N SO, g2, (KMH (5nVHZ). {1 THD
(0.0006%) FH/IN 3 2 33 Tl oo i 2 W . AB 2R e IRANIEFE E V+ FIEH AT — 1 600Q 1t
o

U B AN RIE A KRS KRB ASTE R O AR R IR M A . K 25 BoR 7R SR 16 25 i E
OPA350 [ NI » 12847 H— M 1kQ FEEH 3] Ve/2 1) 5V SR JEHEH . Fi N & — 5Vpp IETZ .
i R PRI 298 4.95Vpp.

JSASEF 0.01pF i 88 FL 2 20 L 51 D553
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FetE B (T IN)

Vg=+5,G=+1,R_=1kQ

5V / /—\\
N J AR
Vin \\ \ .
N S
5v 3 /7 8
Vour \\\ // / \\
NS N

B’ 25. BB I H

7.3.1 TAEHE

OPA350 Z45ia B K E 1 e BHE B HCN 2.7V & 5.5V, SERRIJHEIEHEE T AT 2.5V £ 5.5V 2 8. E4E
FLYRTEE XS H0HAT T IR X2 OPA350 RAIM—AMrEME. TH, A 2 M T fE7E -40°C & 85°C KR
FINEH . S2br b, fEBATAEREIEREPN, KZBHOET T AIERGE . MAFE P RoR T B TAE i B30 B AR
PAE R LA =8

7.3.2 HEHHEA

OPA350 % 5112 i il o N\ Ho i s 0 [l 7 FE YRRl B3 8 17 100mV. X i — N EAMS NGB : — A
N IETENZE R —AS P EE Z % I8, B 26 frs. MRS IERL GRE N (V+) — 1.8V B T IE
HIRHLE 100mV) BF, NOEEXTARG TS A KT S BEHEE 100mV 282 (V+) — 1.8V JEHE, P @&
9P, fE—MEENT (V) = 2V B (V+) — 1.6V (/NG IX S, A XTERFT T . 1tk 400mV 4% X 35 n] e 2= Bl T
SRS +400mV. KL, HEER XS (A GESST ) K EREREA T (V+) — 2.4V 2 (V+) = 2V
18], AE i B RTEE EA (V+) — 1.6V 2 (V+) - 1.2V,
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et U (BT IR)
V+ O : o .
(5 et (%) (1)
worde s e TS N

VBIAS1 Class AB
Control —O Vg
Circuitry

%T% -

¢ 9 9

(Ground)

Kl 26. faifk R 2R K

OPA350 Rz H B4 HoE%, Wb T NIEEM P BB NS [ AR 2, IR e 7 I8
H, ff N EIEXS A P EE R 2 8] S IR . (H2 S EAE 400mV #53 X IR N ia 47 5 E 1% X A 1T
[k, PSRR. CMRR. R JE. HIEA THD i Re R4k .

XA LIPS R IG5, I AR ZEE SR 403 AB i . MR EOLT, AW E BN
500fA. {H7E, KA CHEAJEPLE 300mV LA L) WRESTTIFMA GRS — R, T80 2 it A\ s A5

B T A N 51 R FL RN 10mA, R SERT PRS2l R HL T 300m\V LU R LT o R £ Bl A HELBEL
S FASCHLULIRE], 40 & 27 s, WWRRIAGE S A 2R BTTRHIE 10mA BUR s FRIHAS 75 248 BR | F FHLES -

IOVERLOAD

O VOUT

B 27. F o Aol g R Y A T I 4R (it N HELIRL DR 3

7.3.3 HEPHH

KB LA AB S8 Ok SEB BB . KT BH A (> 10kQ), i FR S 1R A I B
Ho10mV [RTEE . TR fE (600Q Z 10kQ) , i Al LAZERE HEHL L T2 R e B s, JEH
BRFEFEIFIEEE . iES0 B 17 1 E 18 THEMER.
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Rt BT (3% T R)
7.3.4 RGBT E M

OPA350 #RFiaHBURE AT a5 F iR k. AILAERRERFERR LT, FraefiBoRas il e R A ARE . £
BERE LR, JERSONERECE . M S A B E AT R H LA EE SRR . SR S 48 2 N B AR 18 TR 85 e
B o 2B RAE VIO B T A8 SRR A 1 BEL BT DA S AT ) FUAth B 3 R BEL RO B2 0, A2 /M 5 Wi 7 o A il —
AMEAR A AR R

R FALIE 2, OPA350 RIIZHTSONASAE R A S T RIL BT o 32 e 2 T 3 5 MO 45 9Bl 5K A A ) e
T30 B 21 o T 1kQ AR O TERE . 3 i B8 B B AT 5tk L 7 S B IR Bl e

7.3.5 IXFHHEEL (A/D) FEHeas

OPA350 RHIEH B X IR B Hh il (s 500kHZz) SRFFR B e 2S 30T T A0, T HL7E N T 58 il B 3%
T RE IR A )M RE . OPA350 RFIAMNUIRMAZ S 2, [F) B 38 BE A RS A I 400 245 i N HL 25 9 S 300 HA £
HEN

K 28 & T IKEN ADS7861 ] OPA350. ADS7861 J&—/MAUEiE . 500kHz. 12 7 RFEFEHgE, K /N
SSOP-24 #%:. 5 OPA350 RAIMMA B Rk mi— TN, G EEEET AR MH. AXE4HER,
2 ADS7861 F= ik Bl (XX 500kSPS 12 fi7 2 + 2 il [Al A RS #i4%) (SBAS110).
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FetE B (T IN)

+5V
o
0.14F L] L 0.1uF
- L
24 13
+VD +VA
2 23
CH B1+ SERIAL DATA A =0
3 22
CH B1- SERIAL DATAB =0
- 7 4 21
; oPAdss CH BO+ BUSY F——o0
5 20
Vin BO * CH Bo- cLock =0
c 6 |19
Al CH A1+ CS —O
I
7 18
| CH A1 ADS7861 "D .
2kQ 2kQ 8 17
f/w i CH AO+ CONVST [0
9 16
— 9 CH AO- A0 F——o
- 8 10 15
14 REF, M0 —o
10 OPA4350 1 14
Vin A1 + REFour M1 ——O
Cho DGND AGND
1 12

Vin =0V to 2.45V for OV to 4.9V output.
Choose Cgy, Cgg, Cpq, Cpg to filter high frequency noise.

K| 28. OPA4350 IXzl RFEIREH: e os

7.3.6 HthFEAT

Serial
Interface

OPAB350 Ftiiihay 1 2% HIRMUTT P day i B HTABE Y 1kQ. Iz SR ES 5 SR BUEREIT, I8 BSOS AR I 23 A 1248
BN B, JPMIEEE Y 122dB I, B o R BTN BT 0.001Q. IR RS TR AL M
R e AR R, A A LR N+ (S0 K 15D .

R, JE ORI s P, (SR BT o (R, FEXERRT, et th Ay 3 A i i A
PEo ORI 1 P R, 3 SO K R A AR RE W R 3 AN AT (RS B s SO AR 1T

5, OPA350 H A H R R AEIKBIEE S .

7.4 [DhEeRE
OPAX350 HA R —IhRetis, nIEHHEERT

2.7V (£1.35V) i} T/F. OPAx350 ffI K JEH A 5.5V (£2.75V).

16
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8 NFIAISEEL

.
PLR B 330 BAE T TG, T AL AER R S8 M. T R R 5T
e A RS EN THNM . 27 NG IEI AL o 2 W R e,  LAitR R ST RE -

8.1 MHfER

I YE A 3 7 ] TAEAS S AL HE BEH] o IO A5 ORI 1R S . OPAX350 AR & G A ol s ok 2 A TR IR
#5o &1 29 JRIR 15 T AL PR rh L) B RS JE R

8.2 HA NH
8.2.1 —MrKiBEuEN %

J_CS

~—e——( Output
OPAX350

Input
Cc2

39 nF

K 29. i {KIESER 2

8.2.1.1 WitER

ARE™EE LN S50

o IS =BVIV (RAEMEZES) .

o (RIB#ULANR = 25kHzZ.

o EHFHRIERIE(E N 3dB B M) EL S R IR SR N
8.2.1.2 YR TIRFE

AL R THHREM DI RER JC R 78 2 [ it . A 230 2 U1 S0 A% R A

Output (s)= -1/RiR3C,Cy
Input s% +(s/C, ) (YR, +VYR3 +1/R4 ) +1/R3R,C,Cs )
R AR T . X Tz, TRME A 2 TR E R R AOE AL AR
Gmn=Bi
Rl

1
fo =—.(YR3R,C,C
02”]/3425) @

AL A A TR AR 28 %1, WEBENCH® JE I #3 L TT 282 — 2K B 5. Dhg s oK HLAE T i TR 8 i #1501t
¥ . WEBENCH Filter Designer i id e 4% TI iz B BOR S LLAL T ARG S ACRE 1 ol 25 44 Sk A e LA D ik 258 1%
7% . WEBENCH® it HC DU T W25 (1) T B IE A3t WEBENCH® JEE 28 it #t . H B T AR R4

IMEP N SE R Z AT VR IE IR AR IR R T R AR B

JiRA © 2000-2015, Texas Instruments Incorporated 17


http://www.ti.com.cn/product/cn/opa350?qgpn=opa350
http://www.ti.com.cn/product/cn/opa2350?qgpn=opa2350
http://www.ti.com.cn/product/cn/opa4350?qgpn=opa4350
http://www.ti.com.cn
http://www.ti.com.cn/lsds/ti_zh/analog/webench/webench-filters.page

13 TEXAS

INSTRUMENTS
OPA350, OPA2350, OPA4350

ZHCSHC9D —SEPTEMBER 2000—REVISED DECEMBER 2015

AR (T N)
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8.2.1.3 ML
20
| —
—- \\
0
\\
S A
8 \\
N
-40
\\
-60
100 1k 10k 100k iM
Frequency (Hz)

& 30. OPAx350 —P 25kHz YL S Fo i@ nE ik 58

8.2.2 FHHIJFNIMLL B IXB) 4%

K 31 Son 7 HHE. G =2 AL IXEh a1 . B oyl iXah 4 1) [F P f T R B EDL T . 0
B, ISR AN AR G IF A RES,  DARATE 0 (045 SR IER BT L YR & P KX 5 5.
ZHIAN 5 75Q KIS, JFS A ATuF BHRES SRR & BNz A S O B B S 2 TR AR .
£ B 31 b, iKY (V-) + L7V, ERERERE S, SNESUE SR — 0 T . T R R
PERE, 2% OPA3S50 [ HAME AKX G AR . WS AEMA PREPIARITE.

Re Re
1%Q 1%Q

I\Mf VWA
C +5V C,

IzzoLF

CS
1000uF
CZ

=
A7uF

Video [ . .3
[ o
" R R, -
75Q 5kQ =

Rour Cable
OPA350

— R, R, +5V (pin 7)
5kQ 5kQ
W———W
1.
I 10uF

Bl 31, YRS B UK B A%

8.2.3 NI 5L 2R 2% LA TSGt i

1A R AT B 5 I 245 R A o A R R A [ DA 1, T BE RS 2E7E SOt LI Re BRI —AN e 4%, 4
32 PR, ZAAAAME OPA350 S B M5 BETRI N LA (ASARMT AR R A P ERE . M2 RE T
[T 20T R
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AR (T N)

LYo

C,

Where C)y is equal to the OPA350’s input
capacitance (approximately 9pF) plus any
parasitic layout capacitance.

32. RGHAHRIEFNSIERE

ARG T B A s, BUNARIZ HE ORI AN A AT Re A 2 5%, 1 HAG & AR AR 2 . % T
32 TR R, SRR R A A AR, R OPA350 [ A\ FLBH IR LA N FEZE CGlE & 9pF) , Fin k-
ity I By A A Jey LA JE AR AR, 85T St 2 3R LA e 5 r BEL BT 43 OB -

Rin % Cn = Re x C¢

Hr
C 5T OPA350 R N LA CEMURILRLA MR I kA= . ®

RIS AT LA, BRI R A RE
8.2.4 H AR LA 1P iz HBOE SRR 4%

OPAX350 JEH & & mii NPT N,  BIAnBCGRIREE . B 33 s TR AN HCR S L B AT AT 5, I
B REEM RN ZE DA RS REM P ERZ MBS TR, BIESERm TR E Y 2.5V, OPAX350
re A ] 5 AR WA N2 [R5 2R, SIS A, R A AR o AR 1 B AT L . ARAEE 1 33 s N5 AR
i A R MiE.
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AR (T N)

+5V
% 50kQ
(2.5V)
8
A
RG
REF1004-2.5 \/vv\
4
_— R R,
- 100kQ 25kQ
v —/WW W
R, R,
T 25kQ 100kQ
OPA2350, \/\/\/\ \/\/\/\
| +
B 1/2
OPA2350 O VO
L - iy
= 200kQ 10k0
G=5+

Rg =
K 33, ELAG HE5R ) s AT AR S 1 () PR 208 B BOR 23R HOR 2% IR HE 1A
8.2.5 10kHz =EuEN: 2%

e PE P T LA S AR AR5 5, Wi IR RIR R &l 34 JRIR T B A 10kHz A A i)

10.5kQ

+2.5V

C —
1 830pF 270pF op A350 O Vour
R

\ . L
o % 20kQ
49, 9kQ —25V =

& 34. 10kHz FiEJER 2%
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\ AN\
9 HJFEIN

OPAX350 [F%iE TAEH ETEHIE 2.7V & 5.5V (£1.35V & +2.75V) ; ZF#lM7E —40°C £ 85°C MR ETEHA
EH . #AEE P BE AR o B A AR T R B AR I S

10 i/

10.1 AfiJafaEE

N T SEIERAF B T RE, B R4 PCB A fRaiyE, .

o MRS I A H KRR G| I DA R BSOS H AR AL . 55 B FL A O SR S AU H B SR A BE T U
FF AR gt s
—  {EEAS VRG] AR 2 [AEREK ESR 0.1uF Mg 57 e, EM ER BRI M V+ 23

A B 55 1 FEL 25 A FH T PR TE YR N

o N EELE R PRI ABE DL A3 RN o BB R O R B A MR R vk . 22 PCB il B E R
VERNBE . B2 B T SO PR FLRE T30 (EMI) MRS . B B r e RS L et i AT W B bR 2, [ i)
MiF R R, AREZHAER, ESW (BERGREET) (SLOA0SY).

o NTRELFEME, B AL R T REIT B IR a2 . IR E AR R, MIBUEGEL 5 A

N 7 i 2 10 ELAHAS L P AT SR AT

SN AR BN R B AR 2. 4nf&] 35 s, {8 RF A1 RG 33T S AH A N ] #5e A PR FE b /N 27 4F FEL S

ROTREARE AN EL . Ud: SN EL 2 BB S U 5

2 BT OB A 28 A [ v e XS B B BT ARG PR o IR AT 3 5 0 BT A 2R AR A [R) FE AT 77 AR R FEL TR o

NIRIE IR TERE, @RS PCB WG 47T Ve .

ATA] e 25 £ R HL B 1S 1T RE DR W S8 N SR Rl 2 vy tH MR ARk . TE BT (0] PCB AKiETEIIHRE, @K PCB

HILHT, PLEBRIGTERT S NS H R Ky . REZHIEL T, EPE7E 85°C MEEMET 30 -8Bl

10.2 A Al

+
RG VOUT

RF

(Schematic Representation)

Place components
Run the input traces ~ close to device and to
as far away from each other to reduce
the supply lines parasitic errors RE VS+
as possible :
\ : N/C
NN i YT L
I GND : v+ . | O GND
: | [
: ¢ -————————1 OUTPUT —t
| |
: N/C Use low-ESR, ceramic
| bypass capacitor
|
|
Use low-ESR, VOUT
ceramic bypass Ground (GND) plane on another layer
capacitor

B 35. [AIAHAC B iE SHBORAS B AR AT &)
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11 2RI SRS 7 Fr
11.1 23 Fr

11.1.1 FFRIFF

11.1.1.1 TINA-TI™ (25t F#)

TINA™ 2 — K& .. Thaesm K H B TR i i B 7, WREFET SPICE 5%, TINA-TI™ & TINA 4EH
— PR EIIREIA, BT — RYVLCIFAMAG PRI, HRABAFE TR T — N A ZE . TINA-TI 24
1£4: 1) SPICE B WEAAIH > HT LA K HoAth i1+ Thfk .

TINA-TI 7] )\ Analog eLab Design Center (B4l FSRIG = Wit A0 ot FE, efedt A s b s
AR L2 P T OB R G TR IR B4 AN BRI F RS i R ARIE R DhRE, N —
MEEKPUENTT T R,

WEBENCH® JEJ 25 B 1T 48 & — 2K W 5. Dhagss K AR T8 FH i -G IR I8 k#5152 1HF2 /7 . WEBENCH Filter Designer
IR T FEROCES LR TIBER RS A VEAK AL R TEIR AL KA AL IR D 88 it 7 %« WEBENCH® it At bA
FT M T BB WEBENCH® JEJ 83 51H85 . A P il i% T BT fE 304 Bh i 52 R 2 20 TR BE U 28 il v 77
R AR .

X T TINA B4 (1 DesignSoft™ £ {E) 8¢ TINA-TI #ft. M TINA-TI 3L
e R E AR TR TINA-TI B4

11.1.1.2 Tl HEE#ET

OPA350 R 2 TI mkE EE i, A RA A il

http://www.ti.com.cn/ww/analog/precision-designs/ fEZ KA. TI =k B deit 2 T A\l &k FEBAD R % 58
BRI, AL T2 S R TAE R, ARERE. (FE. SeREENR kAR (PCB) Hi e [ 3 B AN AR &)
M. PEHE UL R & 45 R .

11.2 SCRYSCHF

11.2.1 M=

FHIRSCAYTE S WLLL R 49

o (HEEWRAT AL EETT) , SLOAO89

o (EAHTAEANNIEHKA) , SLOD0O06

o (HEM A AZEHITCKAS)Y , SBOS055
o (EHEIBEHELKALEFE 1) , SBOA066

11.3 FHREER:

TR S T PR T B . ARSI . SR SRR, TR, LA FRERE A W S )
PRI EESR .

F 1. B
Rl 7= SRR TR 506% FAR Y T HAR A4 R X
OPA350 i L b i L b i L b i B A i i i Ak
OPA2350 i s U Ak i s U Ak i s U Ak i s U Ak i i i Ak
OPA4350 i s U Ak i s U Ak i s U Ak i s U Ak i i i Ak
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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 ©)
@ ©)

OPA2350EA/250 Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40to 85 D50
OPA2350EA/250.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40to 85 D50
OPA2350EA/250G4 Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 85 D50

OPA2350EA/2K5 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 85 D50
OPA2350EA/2K5.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40to 85 D50
OPA2350EA/2K5G4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40to 85 D50

OPA2350UA Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
2350UA

OPA2350UA.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
2350UA

OPA2350UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA

2350UA
OPA2350UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 OPA

2350UA
OPA2350UA/2K5G4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 OPA

2350UA

OPA2350UAG4 Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40to 85 OPA

2350UA

OPA350EA/250 Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40to 85 C50

| NIPDAUAG

OPA350EA/250.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 C50
OPA350EA/250G4 Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40to 85 C50
OPA350EA/250G4.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 C50

OPA350EA/2K5 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 85 C50

| NIPDAUAG

OPA350EA/2K5.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 C50

OPA350EA/2K5G4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 C50

OPA350EA/2K5G4.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 C50

OPA350UA Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
350UA

OPA350UA.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40to 85 OPA
350UA
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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
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
OPA350UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
350UA
OPA350UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
350UA
OPA350UA/2K5G4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
350UA
OPA350UAG4 Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
350UA
OPA4350EA/250 Active Production SSOP (DBQ) | 16 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR - OPA
4350EA
OPA4350EA/250.B Active Production SSOP (DBQ) | 16 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
4350EA
OPA4350EA/250G4 Active Production SSOP (DBQ) | 16 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
4350EA
OPA4350EA/250G4.B Active Production SSOP (DBQ) | 16 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
4350EA
OPA4350EA/2K5 Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
4350EA
OPA4350EA/2K5.B Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
4350EA
OPA4350UA Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-2-260C-1 YEAR - OPA4350UA
OPA4350UA.B Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA4350UA
OPA4350UA/2K5 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR - OPA4350UA
OPA4350UA/2K5.B Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA4350UA
OPA4350UA/2K5G4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR See OPA4350UA/2K5 OPA4350UA
OPA4350UAG4 Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA4350UA
OPA4350UAG4.B Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA4350UA

@ status: For more details on status, see our product life cycle.

@ Mmaterial 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
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o 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 0O 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)
OPA2350EA/250 VSSOP DGK 8 250 180.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2350EA/2K5 VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2350UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA350EA/250 VSSOP | DGK 8 250 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA350EA/250G4 VSSOP | DGK 8 250 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPAB350EA/2K5 VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA350EA/2K5G4 VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
OPA350UA/2K5 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4350EA/250 SSOP DBQ 16 250 180.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4350EA/250G4 SSOP DBQ 16 250 180.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4350EA/2K5 SSOP DBQ 16 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4350UA/2K5 SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 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)
OPA2350EA/250 VSSOP DGK 8 250 213.0 191.0 35.0
OPA2350EA/2K5 VSSOP DGK 8 2500 353.0 353.0 32.0
OPA2350UA/2K5 SOIC D 8 2500 353.0 353.0 32.0

OPA350EA/250 VSSOP DGK 8 250 353.0 353.0 32.0
OPA350EA/250G4 VSSOP DGK 8 250 353.0 353.0 32.0
OPA350EA/2K5 VSSOP DGK 8 2500 353.0 353.0 32.0
OPA350EA/2K5G4 VSSOP DGK 8 2500 353.0 353.0 32.0
OPA350UA/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA4350EA/250 SSOP DBQ 16 250 213.0 191.0 35.0
OPA4350EA/250G4 SSOP DBQ 16 250 213.0 191.0 35.0
OPA4350EA/2K5 SSOP DBQ 16 2500 353.0 353.0 32.0
OPA4350UA/2K5 SOIC D 14 2500 353.0 353.0 32.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

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

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA2350UA D SoIC 8 75 506.6 8 3940 4.32
OPA2350UA.B D SoIC 8 75 506.6 8 3940 4.32
OPA2350UAG4 D SoIC 8 75 506.6 8 3940 4.32
OPA350UA D SoIC 8 75 506.6 8 3940 4.32
OPA350UA.B D SoIC 8 75 506.6 8 3940 4.32
OPA350UAG4 D SoIC 8 75 506.6 8 3940 4.32
OPA4350UA D SOIC 14 50 506.6 8 3940 4.32
OPA4350UA.B D SoIC 14 50 506.6 8 3940 4.32
OPA4350UAG4 D SoIC 14 50 506.6 8 3940 4.32
OPA4350UAG4.B D SoIC 14 50 506.6 8 3940 4.32
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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 1\
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.

(G20 w N
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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.
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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
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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
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

SEATING PLANE

/1

228-244 TYP
" [5.80-6.19] i <~
A
T PIN 1 ID AREA 14x 0250
16 [0.635] -
1 | - s
—] =3
—/ ]
189-197 L—— X
[4.81.5.00] 175
NOTE 3 —/ ] [4.45]
—/ ]
—/ ]
s == 7/{ _V -
9
16X .008-.012
B i;5801_-';5978] — [0.21-0.30] —=| .069 MAX L
NOTE 4 [ [.007 [0.171@ [C[A®) [BO | [1.79]
/ \
( |/ ) \u
| .005-010 TYP
. J \ / / k J [0.13.0.25]
E /
N~ \ T
SEE DETAIL A
010
[0.25]
GAGE PLANE
I — —
. 7§/ AL .004-.010
0°-8 [0.11-0.25]
.016-.035
[0.41-0.88] DETAIL A
(041 ) ==  TYPICAL
[1.04]
4214846/A 03/2014
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 inch, per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MO-137, variation AB.

o wiN
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EXAMPLE BOARD LAYOUT
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)

[1.6] SYMM SEE

M (t DETAILS
- | 16

16X (.016 ) ] % |
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SCALE:8X
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NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214846/A 03/2014

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
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)
[1.6] SYMM
¢
\
|
|
|
|
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w5
T

STLMM
= T R i R
T —— |
14X (.0250 ) ﬁ |
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[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.127 MM] THICK STENCIL
SCALE:8X

4214846/A 03/2014

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




PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -
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‘ PLANE
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|
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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
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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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