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6.6 HSHM : Vg =+2.25V F +18V (OPAX211)
To=25°C, R, = 10kQ EZEZRHEEIR , B Vou = Vour = TEIER ( BRIEZ S )
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BAYRM : Vg = £2.25V E +18V (OPAX211) (continued)
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BN : Vg = £2.25V E +18V (OPAX211) (continued)
To=25°C, R, = 10kQ EZEZHEER , B Voy = Vour = TEIER ( BRIEB ST )
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6.7 BSRM : Vs=+2.25 F +18V - B OPAx211
To=25°C, R = 10kQ EZEZHEEIR , B Vou = Vour = PEIER ( BRIEZ S )
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Tp = —40°C & +125°C
WARR
245 201 8 kQ || pF
$tig 10| 2 GQ || pF
FFERIE 25
(V=) + 0.2V < Vg < (V+) — 0.2V
R, = 10kQ 114 130 dB
Tp = —-40°C E +125°C
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" OPA211 :
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B : Vg = £2.25 F +18V - §4 OPAx211 (continued)
To=25°C, R, = 10kQ EZEZFHEER , B Voy = Vour = TEIER ( BRIEB ST )

E 21 Mzt 4 B/ME paA(E BAE| H{x
Vg = +15V
N G=-1
ts #37atE, 0.01% 10V Bk 400 ns
C_ = 100pF
Vg = 15V
o G=-1
0.0015% ( 16 {1 ) 10V BB 700 ns
C_ = 100pF
o &k & At iE G=-10 500 ns
G=1 0.000015%
THD+N  MifRKHE + |5 f = 1kniz
Vo = 3Vrus -136 dB

R, = 600Q
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B | Vg = £2.25 F +18V - §4 OPAx211 (continued)
Tpo=25°C, R, = 10kQ EZEFREER , B Voy = Vour = FEIER ( BRIEB /A )

5 | Wit | B/ME HEE BAE| 24
o
R, = 10kQ
Aol 2 114dB (Vo) +0.2 (V+) - 0.2 %
Tp = —40°C & +125°C
Vout BERHH Eé?zsf(l)é)dB (V-) + 0.6 (V+) - 0.6 Vv
lo < 15mA
Aol = 110dB (V=) + 0.6 (V+) - 0.6 Y,
Ta = —40°C & +125°C
Isc R 30 /-45 mA
CLoap BRI BoR ARGMH pF
Zo FEEREI R f = 1IMHz 5 Q
X W
= B -
Veron  XHZIBHASED :g;z () (V+)-0.35 e z
Wi EIBIR LT 1 uA
FFi@etE @ 2 ps
S et @ 3 ps
KRBT ER TR XU (ER ) 1 20 pA
BR
Vg FEBE 12.25 +18 \%
. ﬁgg’g :OUT - 22 36 45 mA
(%88) A _40°C F +125°C 6] mA
BETH
Ta HEBRESEE -40 125 °C
Ta RETE -55 150 °C

(1) EAs, SHEASHEARS.
(2 ESHWATEM HE (B39EFL).
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HAEE (ETR)

To=25°C, Vg=+18V, B R =10kQ ( BRFEZHHH ) ,
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YRR TN enoOoN~o o -
1 1 1

Offset Voltage (uV)

11 RBBEFES T

Offset Voltage Drift (uV/°C)

12. RABREBRE=ED



http://www.ti.com.cn/product/cn/opa211?qgpn=opa211
http://www.ti.com.cn/product/cn/opa2211?qgpn=opa2211

OPA211, OPA2211
ZHCSHO4J ~OCTOBER 2006—REVISED FEBRUARY 2018

HmASM ETRN)
To=25°C,Vg=218V, B R =10kQ ( BRIESHHHA ) o
200 2000 As
150 1500 /
< /
£ 100 1000
5 *o /
£ 50 1 500
3 v los s /
» 0 = 0 1
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8 50 4 7 -500
2 s /
S -100 -1000
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-150 -1500 /
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13. 1g M los BRERERNXR 14 R ESHEBERBXR
12 - - 100
10 20 Typical Units Shown % 5 Typical Units Shown
2 \ 60
= 4 \ 40
Z 2 \S_ = 20
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£ o £ 9
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>o _4 -20 S—
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15. Vos T 16. WAKXBERSBRBERNXR
100 150 ‘ ‘ T
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75 | 3 Typical Units Shown
100 - .
50 zlny Unit 2
50 ‘;¢$f,"", """" itk btk wlulake |
25 = ==
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£ 0 = T of LS
3 o \
- .25 Unit 3
e Common-Mode Range »| -50
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75 100 foo--- I
+|B
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17. AR BARREHEBRERBIR

18. HARERRSLRBERBIRR
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HMARM ETR)
To=25°C,Vg=218V, B R =10kQ ( BRIEZHHHA ) o
150 T T T 6
Vg=36V | | == ls -+
100 3 Typical Units Shown +g 5 /’ P
4 all
50
Unit 1 Unit 2 _ //
R —\ — E s
@0 — e e -
50 = — 2
R N —
-100 Unit 3 1
l: Common-Mode Range tl
_150 Ll Ll Ll ‘ Ll ‘ Ll Ll Ll 0
1 5 10 15 20 25 30 35 -75 -50 -25 0 25 50 75 100 125 150 175 200
Ve (V) Temperature (°C)
19. HARBERSHEBEEMNRXR 20. BEERERERGIR
4.0 0.05
3.5 0
3.0 -0.05 /
25 <
= £ -0.10
E 20 £
o o -0.15
15 °
1.0 -0.20
0.5 -0.25
Average of 10 Typical Units
0 -0.30 ‘ ‘ ‘ ‘
0 4 8 12 16 20 24 28 32 36 0 60 120 180 240 300 360 420 480 540 600
Vg (V) Time (s)
21 BREREBRBERBRR 22 RHEAS B SR H E % R
50 F G=- ]
20 - R_=600W .
F C,_ =10 pF ]
30 — L p - P E
20 ourcing ~< . s . ]
g 10 % i 5.6 pF 1
T_) 0 S N ]
- 10 E L ]
o F ]
-20 N = 3
-30 [ ]
40 | i 1
o ] Sin}(ing _l-~ B 1 o " .
—r= i o, 3 L ]
-60 - ]T: - B
-75 50 -25 0 25 50 75 100 125 150 175 200 PP PN P e e rsrerer srrreres mrarmrrs s AT I
Temperature (°C) Time (0.1 ms/div)
23. GRBERSREENXR 24. MESHERIARL (100mV)
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ALY ETR)
To=25°C,Vg=218V, B R =10kQ ( BRIESHHHA ) o
Fe=-1 | | 1 | | ] G=+1 7
- R, =600 W 1 R_ =600 W 7
F C, =100 pF ||~ 1 \ C_ =10 pF ]
2 ] : ]
s} 1 S 1
S E S E
€ ] € 3
N E N E
] %RL 1 c .
Time (0.1 ms/div) Time (0.1 ms/div)
(100mVv) (100mV)
25. /MESHERIE B 26. /ME S HERIE B
60 ‘
G=+1 -
| R, = 600 W] 6= +1/
C_ =100 pF 3 50
] _ il P
z 1 g % / G=-1
kel ] k)
z . 2 3
& 1 o // G=10
E O 20 /
] 10
A S S —— ' 1 ; o /
Time (0.1 ms/div) 0 200 400 600 800 1000 1200 1400
(100mv) Capacitive Load (pF)
(100mV % B ER)
27. MES R AL 28. MESHEARARBANXR
[ G-t ] R P B ‘_‘G‘=+‘1§
- C, = 100pF |/ \ ; [] | || Cu = 100pF ]
[ R_= 6000 / \ ] Re=0W (’/ \ Ry =600 W
i ] 4 ]
2 \ . 2 Rr =100 W
R ] ¢
/ \ 1 a / Note: See the \
- ] B Applications Information 1
—/ Mé i I section, Input Protection. \ ‘ ]
[ A - 1 [ 1 o ]
Time (0.5ps/div) Time (0.5 ms/div)
_ 30. A5 BRI L
29. KIESHERIE R
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HAEE (ETR)

To=25°C, Vg=+18V, B R =10kQ ( BRFEZHHH ) ,

1.0 \ 0.010 1.0 ” 0.010
0.8 \ 0.008 0.8 U 0.008
s 06 VA\ 0006 | 06 \ 0.006
E 04 0004 TE o4 0.004 T
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E 0.2 |— \ _____ SR S R 0.002 7S 02 |— — AN ] 0002 3,
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S _0.4 -0.004 2|9 -0.4 -0.004 —
Ll = &
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BMAGM ETR)
To=25°C,Vg=+18V, H R =10kQ ( BRIEZHHA ) »
20
15 NN | 0°¢ /q\\ //‘\\
+125 °C /\\( +85 °C Output
10
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38. LM%
37. B ESHHBREINXR
By [T
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/ Shutdown Signal
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S o 2 o
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41. SBEMXABS
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7 £ iR EH

7.1 BhR

OPAX211 RIIEZEMAB/ELBEMA (OPA211) MIVEEMA (OPA2211), 2 IBERRAS AT AR A=A X A < i
IhRE, OPAx211 RFZEM AL M 1.1nv/VHz HIEBEEAE, 0.000015% KEEIERAE + BREURREHNH
ZEHmHBIER, XEREN B% F8 OPAx211 RIEATRIDEBEN NA HAURMIEERERERSS.

OPAx211 RIALIEMAMABEERMELAFFRNEN  AEEELHNBRTHRIDFE (EMIRR) 5%,

OPAx211 RAKE 45V (x2.25V) MGk 36V (x18V) HWBIRBEEIETT,. OPAX211 RIIWIERESEE N —40°C
E +125°C , A B EENMNBECTEANSHESF TR K,

7.2 ThEEER

7

Pre-Output Driver 'JK jﬁ ouT
L

L Q o &

I

Copyright © 2017, Texas Instruments Incorporated

¥ \

<O—e

7.3 %M 58H

7.3.1 RiEREEENE

OPA211 RIZEMRAFEALENAERM, AEHAN 600Q i, BNFHEE ( 20Hz & 20kHz ) WK THD+N
{&F 0.0001% (G =1, Vo = 3VRus ) o

OPA2x11 RIIBHEBARFENAERTHSEAXRES TN NERE, BR 43 F PR EY 4R BRI i B B T
By RUEREN,

EEBARKETN NS M ANEENRIPRER. B 43 Eﬁ%%%ﬁﬁ%ﬁﬁﬁﬂk%ﬁﬂ@%ﬁtﬁJéﬁﬁik
FREEFAENKEN 101 5. MRERERERAREETTNRMN Ry, WKL EHRNRIBRRBR RS E
AR ESRIEAE , BUERBRRHEE 101 5, Rt 2 PHRARES 101 £,

x
EERARELNANBAGSNARERIAEMN R; NASRIREEMEER. MERRNHY
R; EUBZAREREEX XENBHIE,
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1 HEE (ETR)
X—FAEAUBIESER/EMERG TESNERMUBE | etk & NS X ZRAB/HAEHRITUE, &K
BERPWHBIFER2BEIFER Audio Precision System Two RFIHKRE/MRFE D ASONER |, b T EEEH KiEE{LiX P
EENETHE, T, b NBEERAFHRENBMNKRIAX-NES E.

Noise in Noninverting Gain Configuration
R, Noise at the output:
W

2 2
R R
2 2 2 2 . 2 2 . 2
R, Eo =[1 +R—f] e’+e+e,” +(iR) +eg + (i Re [1 +Ti]

N R
+ Where eg = V4kTRg x [1 + Tz] = thermal noise of Rg
1

R, .
= thermal noise of R,
Ry

e, = VAKTR, x[

e, = V4KTR, = thermal noise of R,

Noise in Inverting Gain Configuration

Noise at the output:

R,

WV 2
R E2o |1+ —2 el +e’ e, +(iRy)° +eg
\/\/1\/\ () R1+Rs n 1 2 n' 2 S

s—OE
Rs 0 R, i
+ Where eg = V4KTRg x R TR = thermal noise of Rg
1+ s

— R.
e, = VAKTR, x[
R; + Rg

] = thermal noise of R,
e, = V4KTR, = thermal noise of R,

For the OPA211 series op amps at 1kHz, e, = 1.1nV/VHz and i, = 1.7pAVHz.

42, BEERERFITE
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R1 RZ
—l— SIG. | DIST.
GAIN|GAN| Ry | R, | Ry
A 1 101 | ¥ | 1w | 10w
Rs % OPA211 —0O Vi =3 Vrys
. . R 1 101 |100W | 1kW | 1MW
Signal Gain = 1 +=2 +
R1
. . R,
Distortion Gain =1 + RIR
s Generator Analyzer
Output Input
I
I

Audio Precision
System Two® R
With PC Controller 600 W

AV \V4

Copyright © 2017, Texas Instruments Incorporated

43. RENH B

7.4 J|HHEEEN
OPAx211 AIfEEBREBEKXRT 4.5V (£2.25V) Bf THE. OPAx211 RIIMEZEABIRBEN 36V (£18V),

7.4.1 W

OPA211 IR ( fFE ) SHEELLZERASRNERREENE R, ERSHFLEAZERARE. ARESELTRE
HEMEIX S| M EBREBE (V+) — 0.35V, BRERBFERIEESRRSIMTA (V+) — 3V, B0, Ve I 15V
B, ZESHE 12V KT 12V RIBR , ME 14.65V U LREZER, MREANERRoBRNER , BEZHEF
EREETRERNEEFRMASESALEEREENTLYEME, %5 B SATEREDE RN S B EREEEREHIK

T;*Jp@ﬁ?ﬁ%ﬁ%ﬁ%o HAGM PoRETERANZERAE (ESHAE 39 EF 41) ., EAN , mHE 2T SMER
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8 NAMRKI

x

/:

T NA BoWEEFET T E40E , TI FEAEEBENTEY, TI WEFNAR
BEA4RSEATENA, FRPEBRIEANRERITRERBII , BBERLSE 6.

8.1 MAER

OPA211 1 OPA2211 REFBE(VERZREFUHNNERFNBZZENAE. NA B, ZBBRSEFILH[45I
Bl. RSBIERT , 0.1uF ERBEEBHEER,

8.1.1 T{EHE

OPA211 RYZEMAEH +2.25V E +18V HRMHE K HOBHEREBHNMELE, OPA211 RIISBHZIFHN T/ELER
EEZHKERN 45V, &EH 36V, T, B NA TEEENHHEEZERHESE. XTF OPA211 RFIZFHFK
EAMBBEFREEFRFTEMRSE, flin , EBRAIZHRN 25V, MARRAIZR -5V, RZTFAR

HEHEXNRBETIETETEAN. i, TESHREEFEIHEERETE (T, = 40°C E +125°C ) NBEN., #
KM PRERTHEIEEEREENTEMEZTLHNSE

8.1.2 HWARI

OPA211 MR AR FHAENE —RERURY , FT2RE0BELAMIZMR , ME 44 HR, EASKER NA
B, AR BREEEEMPE, BEKEREE G =1 WHEEP , RETCNBAGSTRISBXE_RERE
EERE , BRNBASREE T E BB RGN Z M AZ, WERME 30 (#AHKGY Fo ) im. MRAAR
SHERMEERNBRIXMIECNRESRS K BLARAGSBRLFAREANTET 10mA, MEARNAAESBRE
TRERE , WA SAEAAMASBRBEARRFESHARR. ZRABKEHEIEEK OPA211 WIERFEERE ; A%
ERAVIEA A SO X WHIT T ie. B 44 R T RIRARR IR BHEBRH R

Re
OPA211 Output
R
+
Input O—/\\—

Copyright © 2017, Texas Instruments Incorporated

44. R4k

8.1.3 RFEMAE

45 RRTRARVEREBENEZEEMASZEEATRFRERMNYESBERRS (TRI\BHEZME , RET~4%
HANREE ), BRERTANTENEERAS , HiITE T EBERS, OPAX211 BEEFERNBERS £
BZRIBRAERER (DT 2kQ ) TIKAITHIER. KLUNBEZRZEMASE OPA227 EFHE —LMBER
F,EERBREERK, ZBE4EPERMAR (10 E 100kQ ) FEEHENREMEE, 5T 100kQ &, FET #IAZ
BEMKER (0 OPA132 , EFFEEMBRIES ) TSRS HA. B 45 IR AR TATFITE S BERERS,

yz3
/.

e, = BEWRE  |,= BRBE  Rs=REMN k= BREZESEEH =138x102 K, M T
AFKEBE,
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NAFE (ETN)
10k
o L
= Eo »
2 ki L 4
3 %_ OPA227
T = %
ag OP/—\\211 A v
& 100 e
9 T
5 AT ]
zZ Pgntt Resistor Noise
o 10 —
jo)}
© =
= — ==
AT
= 1 — ‘HH Eo?= e, + (iy Re)* + 4kTRg
100 1k 10k 100k 1™

Source Resistance, Rg (Q)

B 45. RARAIESSTREER OPA211 M OPA227 YR MERE

8.14 EHAXMBE{+HE

BERFZERASERNRITSAFHEESHOENEERR : S5 REE, SERASRTENRE R RIEN
BT ENRE, BRLRFEFERS 2 EMN S MIRE

TR BRI S AN RIRFE SHEN FBRIEL., 45 ERTZEHE. FEREENEEHE ; Hit , EES
EREERABRN R REASZREARERKERFNHEND E,

45 ERTRARVESRHRENESERAREEAFRFERMNERS (LRBBERME , HLR>=EHHN
MRS ) . EERABEASHEANTLEEERFSENERREIE, EERFESEXFEENTIEEE, &
REFNZAAREERNZELBEE  HREFBNRERER —MRFEESE, Bt , BENAFZEERK
%ﬁ%g@%ﬂ&ﬁﬂziﬁﬁﬂﬁo REABRER , BREFAZERLL  BERFBEESES. RENRSH , BRE
FAgSES.

42 ERTEARBNRANEHRZERARBREE, FEAESNEREED , RIBMEBHERBL~LR
B, BERARNERBFEQSRIRBERTERN , #M~ETNNEF B, —RABTRESENRIEDEE
EEXLRFREEEZBAIT. UTHAAREENESRFITELR,

8.1.5 EMI &l

BETH (EM) &L (EMIRR) iR TiE2E R AN EM fithtt, FEZZERABELNTANERNEHSIRES

BRoIENAFEETL. ME—NMZERASETAEMINSE EM 5IRNKBEETL , ZHAELEERS

B EMIRR M7 N{EE{t. ME EMIRR ATAZRAERTER , EEAMBHRMET EMIRR IN+ |, HERESHEH

BB RARBEWEAEMA SR | AIERZIERREARER EMIRR i, —BIT , NETFUT=Z=2REAXE

B AT EMIRR B

1. AXFRAH | ZERABRBMASIBY EMI S RBR , BE BRI MR H I MR TR ESINES.

2. BHANRHZERAB[AAEENHHNYEGR , HRUHEFTELN EMIRR 48,

3. EEMEEIMENE EMIRR b EEMSIH ENEFRS , RRENR LR (PCB) L ARERHER AR .
%EE%%%%%E%WRE%%M@EW%A%%L,ﬁ$é5ﬁmﬁ#ﬁﬁ§ﬁ PCB E&<zBAXEEZ
Y o & 46

OPA211 BY EMIRR IN+ SRR EMNAZENE 46 Fin. EMXNEEF UK ZE R ARESBHRA (METH ) EF
JLFAEELH EMIRR IN+ 18E, OPA211 B{UIBEEH LN 45MHz, BT iZINEMN EMIRR MEER REENTZER
REEWHRANTIMES,

METHEDER  WUSH (SEHAFLN EM HFL) NAHKRE , THEMEIEN www.ti.como,
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MAEE ETR)
140
PrF =-10 dbm
120 | Vs =212V
VCM =0V
100
=)
)
+ 80 \
Z
£ 60 A
& V!
N\
4 Y
\./“\-// \“"\/
20
0
10M 100M 1G 10G

Frequency (Hz)

46. OPA211 EMIRR

K1 ETEXGRHNATLEBIMNIEENET OPA211 B EMIRR IN+ fH, RA., £ R 193 HHONATETHE
SHOBENERRHEELIARTET. ZEENTEXERAYN NAFNERRRITHARREEL M ITEERE
FhSHAT L (T, RIZMETT (ISM) TTLBFH ) WHE THENIRITA R TRESIER.


http://www.ti.com.cn/product/cn/opa211?qgpn=opa211
http://www.ti.com.cn/product/cn/opa2211?qgpn=opa2211

OPA211, OPA2211
ZHCSHO4J —OCTOBER 2006 —REVISED FEBRUARY 2018

NMAEE ETR)
& 1. OPA211 FEHXIME T EMIRR IN+

e NARSE EMIRR IN+
400MHz BHTL B, BHITE, KZ=BRE. SR, k. 8BS (UHF) A 48.4dB
900MHz Eiﬁ)iﬁﬁéﬂ%%\éﬁ (GSM) RIF , T"#&@BfE. $Mi. GPS ( £ 1.6GHz ). GSM, MizZ#3zh. UHF N 34.6dB
1.8GHz GSM RIA , MABHEE., B, ZE, L KR (1GHz £ 2GHz) 46dB

> 4GHz 802.11b, 802.11g. 802.11n, WEF®, PABZEE. Tk, REMEST (ISM) TLEMER, WwRE 56.9dB

: ZBBEMEE, S KK (2GHz £ 4GHz) :
3.6GHz TE&BEN. MZEBENSH. LE, BHERF. S K& 61.5dB
5GHz 802.11a, 802.11n, MZEBEEMSM. BHEEFE. KZNEEE1T. C KK (4GHz E 8GHz) 76.7dB

8.1.6 EMIRR +IN Ji#E B

47 ERTRATNE EMIRR IN+ MEBREE, SIMURAEHRXERIZERAREBEBAR T, ZEERASHR
KARVERENERAI , i HinERIEEIRKR (LPF) MK FH AR (DMM),

b=
ZaERARBRAARNAERARESCSHBEERS ; B2 , £#HBE EMIRR IN+ R&SRAR
ZREXMUN. FENERXABERTARIEANE,

LPF R RAXREUETINTARBENEZRFRESHEET,

Ambient temperature: 25°C

+Vg
50 Q Low-Pass Filter
=3
RF source

o Vs
DC Bias: 0 V Sample /
Modulation: None (CW) Averaging Digital Multimeter
Frequency Sweep: 201 pt. Log Not shown: 0.1 pF and 10 uF

supply decoupling

+

47. EMIRR +IN Mt &

8.1.7 BRI

BRITARZLEQAIXTEERAFTAZBIIHRENNRAT, ILERABTWEQLHETHRFAA , BRANBIISRSE
REIMEZRAHEIM, XLERESIMENES— AR RIS ¥ SFAEGIE T Z MEED 5 M S E B8
ENBSYHRRE. WA, XEEREANENNIFBME (ESD) RPREF AR BT MAT ISR PR LB
TZENN ESD EHHTN,

REB RS THRZEA ESD BRKHEEESIREMANXBRESERHEY. B 48 BRT OPA211 HEEH ESD
B ( AELXEET ) . ESD RFPBEERP SRS MM ZME | XL REMNE ARG H 51 B 75 @)% R E R Rt
B, A AOERIZERAFANRKEF, XFPRY BIREBKIER THERLTIEFHRS.

—A ESD BEHFE-—IMEFENBRE. SREMKY , KT ECEL¥SERTRBENEETE —MFENEE, &
Eg”iﬁi?%%iﬁik%ﬁ&/bﬁiﬁﬁT ESD R EEKIBEBRIBE , AP LLERIRIT, R BB EEF
> /\\\5 2I~ o

HMANHS N HARERRM M E=4E ESD BERN , BRFRE—IMHSNMSHNE. REDRAMERE , REK
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W7 is a registered trademark of Bluetooth SIG, Inc.
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All other trademarks are the property of their respective owners.
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11.8 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (4/5)
(6)
OPA211AID ACTIVE SOoIC D 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA Samples
211 . =
A
OPA211AIDG4 ACTIVE SoIC D 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA
211 SRS
A
OPA211AIDGKR ACTIVE VSSOP DGK 2500 ROHS & Green Call T Level-2-260C-1 YEAR  -40to 125 OBCQ
OPA211AIDGKT ACTIVE VSSOP DGK 250 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBCQ Samples
OPA211AIDGKTG4 ACTIVE VSSOP DGK 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBCQ Samples
OPA211AIDR ACTIVE SoIC D 2500 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA
211 . =
A
OPA211AIDRG4 ACTIVE SoIC D 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA Samples
211 - .
A
OPA211AIDRGR ACTIVE SON DRG 3000 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBDQ Samples
OPA211AIDRGT ACTIVE SON DRG 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBDQ
OPA211AIDRGTG4 ACTIVE SON DRG 250 ROHS & Green Call T Level-2-260C-1 YEAR  -40to 125 OBDQ Samples
OPA211ID ACTIVE SoIC D 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA Samnles
211 SR
OPA211IDGKR ACTIVE VSSOP DGK 2500 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBCQ Samples
OPA211IDGKT ACTIVE VSSOP DGK 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBCQ Samples
OPA211IDR ACTIVE SoIC D 2500 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA
211 - .
OPA211IDRGR ACTIVE SON DRG 3000 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBDQ Samples
OPA211IDRGT ACTIVE SON DRG 250 ROHS & Green Call T Level-2-260C-1 YEAR  -40to 125 OBDQ
OPA2211AIDDA ACTIVE SO PowerPAD DDA 75 ROHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 OPA

L

’5
i
i
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6)

2211

A
OPA2211AIDDAR ACTIVE SO PowerPAD DDA 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OPA

2211

A
OPA2211AIDRGR ACTIVE SON DRG 8 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OBHQ m
OPA2211AIDRGT ACTIVE SON DRG 8 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OBHQ

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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 TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.
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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.

OTHER QUALIFIED VERSIONS OF OPA211:
¢ Enhanced Product : OPA211-EP

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications


http://focus.ti.com/docs/prod/folders/print/opa211-ep.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 [ KO [+—P1—»
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O orSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)

OPA211AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
OPA211AIDRGR SON DRG 8 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
OPA211AIDRGT SON DRG 8 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2

OPA211IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA211IDRGR SON DRG 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA211IDRGT SON DRG 8 250 180.0 12.4 33 3.3 11 8.0 12.0 Q2
OPA2211AIDDAR SO DDA 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

Power

PAD
OPA2211AIDRGR SON DRG 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA2211AIDRGT SON DRG 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA211AIDR SoIC D 8 2500 853.0 449.0 35.0
OPA211AIDRGR SON DRG 8 3000 853.0 449.0 35.0
OPA211AIDRGT SON DRG 8 250 210.0 185.0 35.0
OPA211IDR SOIC D 8 2500 853.0 449.0 35.0
OPA211IDRGR SON DRG 8 3000 853.0 449.0 35.0
OPA211IDRGT SON DRG 8 250 210.0 185.0 35.0
OPA2211AIDDAR SO PowerPAD DDA 8 2500 853.0 449.0 35.0
OPA2211AIDRGR SON DRG 8 3000 853.0 449.0 35.0
OPA2211AIDRGT SON DRG 8 250 210.0 185.0 35.0




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 .005-.010 TYP
: / [0.13-0.25]
4X (0°-15°) \/ j‘

‘\‘_ Vs

\_./

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.




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.



MECHANICAL DATA

DGK (S—PDSO-GB8) PLASTIC SMALL—OUTLINE PACKAGE

= R
AHHE

0,23
0,13
310 505
290 475 l
o) |
\ ) t Gauge Plane v
1 4
i “— %
2 '
E_D v Seating Plane j | 71 }1’
7'y X
L_ w _ ~__
1,10 MAX 005 [A]o,10

4073329/E 05/06

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO-187 variation AA, except interlead flash.



LAND PATTERN DATA

DGK (S—PDSO—G8)

PLASTIC SMALL OUTLINE PACKAGE

Example Board Layout

[~—H0.65)TYP.

[

PKG
¢ (4,4)
(I
' \
I -—
/ PKG
I ¢
)
/ Example
, Non Soldermask Defined Pad
1 " T~
Example

-7 \ .
. (0,45) N, Solder Mask Opening

g —] |- (See Note E)

\ ‘ \)\Pad Geometry

(See Note C)
y [~ (05 /
All Around ,

Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).

(See Note D)

8X(0,45) —~| |~ |—o1-(0,65)TYP.

il
8X(1,45)
4

PKG
¢

_ 1
|
i
|

PKG
¢

4221236/A 11/13

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C

D

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Refer to IPC—7525 for other stencil recommendations.



MECHANICAL DATA

DRG (S—PWSON—N8&) PLASTIC SMALL OUTLINE NO—LEAD

3,10
2,90

_ +_____ 310
\ 2,90
Pin 1 Index Area /

Top and Bottom

v 0,20 Nominal

0,80 Lead Frame
0,70 — v

| C - -Tff Seating Plane
0,05 ‘_CJ

0,00
Seating Height

h 0,60

[

Exposed Thermal Die Pad / ﬂ ﬂ : ﬂ ﬂ
A G
# L* —8X 0,25 £0,05

0,10 W[c[A[B]
@ 0,05®|C

Bottom View 4205379/C 12/10

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.
SON (Small Outline No—Lead) package configuration.

A
B
C
@ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. JEDEC MO-229 package registration pending.



DRG0008B

PACKAGE OUTLINE

WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREAJ~**"

THERMAL PAD

SEATING PLANE

(DIM A) TYP —=]
OPT 01 SHOWN

08
0.7
0.05 J
0.00
EXPOSED le— 1.45+0.1 —=]

|
|
|
|

— 2.4+0.1

PIN 11D
(OPTIONAL)

0.3
0.2

0.1® |C|A|B
A4 0.08) |C

DIMENSION A

OPTION 01 | (0.1)

OPTION 02 | (0.2)

-

4218886/A 01/2020

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.




DRG0008B

EXAMPLE BOARD LAYOUT

WSON - 0.

8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X (0.7)

1
1
8X (0.25) j

e (1.45) ——=

SYMM

|

SOLDER MASK DETAILS

- ”@‘—%)—* —0 (24
o ] @
6X (0.5) \ | (0.95)
e S
(R0.05) TYP i | /f ! | :
%‘ (0.475) —<—J |
0.2) VIA
%%P ) ! @7 !
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
j ALL AROUND ALL AROUND
74 \\
( /‘
SOLDER MASK/ METAL METAL UNDERJ \LSOLDER VASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOIISIEEIFIQ\III\E/ISSK
(PREFERRED)

4218886/A 01/2020

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. 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.




EXAMPLE STENCIL DESIGN
DRGO0008B WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X (0.7) — SQ"M METAL
%TYP

|
i J . |

8X (0.25) 1 [

— -

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

82% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218886/A 01/2020

NOTES: (continued)

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



GENERIC PACKAGE VIEW
DDA 8 PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4202561/G

13 TEXAS
INSTRUMENTS



’ PACKAGE OUTLINE

DDA0008J PowerPAD™ SOIC - 1.7 mm max height
PLASTIC SMALL OUTLINE
o3
<
S — 6X
=0
”E 2X | |
1] []
1
4[] E-—-
- T Lugs _
8] 38 3010 [clA0 [50] ~= 1.7 MAX
NOTE 4

,/ll / 0.25 1
= /g\[
/\SEE DETAIL A

L_

s ] s
EXPOSED
THERMAL PAD
/
\ ] — 1 ]
2.5 GAGE PLANE
] 1] i
1] [ s 0-¢8 &’T
) . DETAIL A
%8 TYPICAL

4221637/B 03/2016

PowerPAD is a trademark of Texas Instruments.
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 MS-012, variation BA.
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DDA0008J

EXAMPLE BOARD LAYOUT
PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.95) —=
NOTE 9
SOLDER MASK
(2.6) DEFINED PAD
SOLDER MASK
OPENING
8X (1.55) T—T SEE DETAILS
\
1 N T }
mnlEER In
' M \
8X (0.6) | ; | : \ ?
! R - w f (3.1)
) ®o—H |
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a4 et (1.3)  OPENING
| ,_‘_\ TYP 4.9)
I O — ! NOTE 9

i
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(5.4)

\ BY SOLDER MASK
|
1

LAND PATTERN EXAMPLE

SCALE:10X

r=— 0.07 MAX
ALL AROUND

SOLDER MASK—/ LMETAL

OPENING

NON SOLDER MASK
DEFINED

=— 0.07 MIN
ALL AROUND

SOLDER MASK—/ \METAL UNDER

OPENING SOLDER MASK

——===1

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4221637/B  03/2016

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.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMAO02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).

9. Size of metal pad may vary due to creepage requirement.




EXAMPLE STENCIL DESIGN
DDA0008J PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.6)
BASED ON
0.125 THICK
8X (1. 55 STENCIL
|
pz: =
8X (0.6) \ } T
AN AN (3.1)
SYM ,ﬁhilhhﬂ — o
T T 0.127 THICK
JE A B, m STENCIL
}7 AN | AN
6X (1.27) | | L
O \’)‘\ 5
B ]

\SEE TABLE FOR

|
MM | DIFFERENT OPENINGS
w FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

METAL COVERED/

BY SOLDER MASK

SCALE:10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.91 X3.47
0.125 2.6 X3.1 (SHOWN)
0.150 2.37 X 2.83
0.175 2.20 X 2.62

4221637/B 03/2016

NOTES: (continued)

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

design recommendations.
11. Board assembly site may have different recommendations for stencil design.
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