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SON-8 (3mm x 3mm) 5k SO-8 PowerPAD ™} 2% %
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+125°C.
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5 BIMEEMIIEE

OPA211 D % OPA211 DGK %
8 5| soiC 8 BI# vssoP
e HRE
o) [e)
NC | 1 8 | NC NC | 1 8 | Shutdown

-IN| 2 - 7 | V+ —-IN| 2 - 7 |V+
+IN| 3 + 6 | OUT +IN| 3 + 6 [OUT

NC - TTAEREE NC - THERERE

OPA211 DRG #%#
HENEHMIESN 8 5H SON %

L
O
NC _1)5'""""“:’§ Shutdown
N [2) 7| v
+IN _éjg ;’\é_ out
o 3| ne

NC = TR EPIERE

5|RITheEE : OPA211

5| w
e e 110 e
+IN 3 I [ 48 % A
—IN 2 I LN
NC 1,5 — THIPER, WM AREEZE | BWEE (Vo) M (V+) ZBENE[ERE,
ouT 6 O Output
X, SEFEM
RETTHEEINT :
xe 8 ! BRFE A ¢ (V=) £ Vsuutpown £ (V+) - 3V
BHEMA : Vsputpown = (V+) —0.35V
V+ 7 I IEEIR
V- 4 I IR
smiEs . . Kﬁ%&%&#ﬁfﬁ??ﬁ ; Etﬁﬁ?ﬂﬁﬁiﬁfz V-o BREENFUREEZRIBEEIRLE | X5
A SR E B R A E 1 R,
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6 Ak

6.1 #“XHRAFMEE
EERBREETUE (BRIESHHHE) O

B/ME BKR{E By
BIREE |, Vg = (V+) — (V-) 40 v
MABE (V-)-05 (V+) + 0.5 \%
BMABER ( BRERSIBANEMSIH ) +10 mA
e @ &
IEBE, Ta -55 150 °C
&R, T, 200 °C
EERE | Tog -65 150 °C
(1) BAOBHEHLEXNZAFEE TARFINER RSN EEMFERKARR, XEFHOERNRRERE TN DTEE , XAFRREHEIXL
FUHTUREZBUEITRHFUANEMAEMRG TEBEEZT, KNELTENRATESHE T TS MSHFH TR,
(2 M Vs/2( WHRMBFIRBEFNEMS ) R, FNHENH—NEAES.
6.2 ESD #iEE
& L)
v — ABHEER (HBM) , & ANSI/ESDA/JEDEC JS-001 , FRE S| 3000 \Y
(ESD) F S HEE (CDM) , 4 JEDEC #3E JESD22-C101 , FFE S @ 1000 Vv
(1) JEDEC 3#% JEP155 MIE : 500V HBM BB 1EFR# ESD BAIFRE TR 47,
(2) JEDEC X#4 JEP157 #§H : 250V CDM BYgEB fE#RH ESD BFIRE TR £,
6.3 BUUETHRH
EBERBEXNEETEANE (FRIEZEIHA )
B/ME PRFME BKRE By
BIREE |, Vs = (V+) — (V-) 4.5 (+2.25) 36 (+18) 36 (+18) \Y;
IHERE , Ta -55 25 150 °C

Copyright © 2006-2018, Texas Instruments Incorporated




OPA211, OPA2211
ZHCSHO4J —OCTOBER 2006—REVISED FEBRUARY 2018

13 TEXAS

INSTRUMENTS

www.ti.com.cn

6.4 HHBEEER : OPA211

OPA211
RO D (SOIC) | DRG (SON) (VgggP) By
8 &Ik 8 5l 8 Ik

Reia ZEINERME (B K BER) 122.2 125 184.9 °CIW

Roscitop) LEHFE (TP ) A 62.5 FEH 71.2 °CIW

Ross S E B ERARMME 64.3 28.8 104.9 °CIW

Vat SEMIFTESE 14.2 3 11.5 °C/W

VA ZEBEIRBFTESHK 63.6 25 103.4 °CIW

Roschoy  SHENE (KE ) BB TiEA 19.1 TiEA °CIW
(1) BXRESNZFAREGNESER , BBRES4N IC HEMEFMARE.

6.5 FARMBEEER : OPA2211
OPA2211
Eb =L (SO_PE,’VE;’;P AD) | DRG(SON) | #i
8 BIM 8 5IH

RoJa SRINFERME (B K BER) 50.4 125 °CIW

Rosciop) GEHN (TED ) M TER TER °CIW

Ros 45 F e R ARAARE 13 28.8 °C/W

AL H£EMBHAESH 5.2 3 °CIW

VA SLEHRIRBTESH 11.7 25 °CIW

Reicbot) S£EHNE (R ) A 1.1 19.1 °CIW

(1) BEXRESNEHRIEGNESER , F2H (FS4H IC HEAER) MARS.
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6.6 HSHM : Vg =+£2.25V F +18V (OPAX211)
To=25°C, R, = 10kQ EZEZRHEEIR , B Vou = Vour = PEIER ( BRIEZ S )

B85 | Wit B/ME HAE gAE| 24
KBBE
Ay +30 $125)
Vos BARBRE oPAZ2LL
Ve = 215V +50 +150 Y
e Vg = £15V .
dVos/dT  HWAKABERE Ts = _40°C B +125°C +0.35 15 uv/eC
WAKLBBRES®REF | Ta=25C 0.1 MY\,
PSRR f
L:0EES Ta = -40°C & +125°C Y\
WARE LR
Vew = 0V +60 +175 nA
OPA211 :
Vem = ov +200 nA
I WARBRR Tp =-40°C & +125°C
OPA2211 :
VCM =0V +250 nA
Tp = -40°C & +125°C
Vew = 0V +25 +100 nA
los WAKEBRR Vem = OV
Ta = —40°C & +125°C 150 nA
g7
en MABERE f=0.1% 10Hz 80 NVep
f = 10Hz 2 nViVHz
RMABEREZRE f = 100Hz 1.4 nV/Hz
f = 1kHz 1.1 nViVHz
= 10Hz 3.2 ANHz
h BALRREEE || i
f = 1kHz 1.7 pA/NHz
WABETE
Vg 2 $5V Vo) + 1.8 V+) — 1.4 Vv
Veu e B £ ) v
Vs < £5V (Vo) +2 (V+) - 1.4 Vv
Vs 2 £5V
(V=) + 2V < Ve < (V4) — 2V 114 120 dB
Ta = -40°C & +125°C
CMRR 804kt A =
Vg < #5V
(V=) + 2V < Ve < (V4) — 2V 110 120 dB
Ta =-40°C & +125°C
L PN R
£5 208 kQ || pF
HiE 10| 2 GQ || pF
FFifigas
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BN : Vg = £2.25V E +18V (OPAX211) (continued)

To=25°C, R, = 10kQ EZEZFHEER , B Voy = Vour = TEIER ( BRIEB S )

E 2t WA FR M B/ME BRE BKR{E By
(V=) + 0.2V £ Vg < (V+) = 0.2V
RL = 10kQ 114 130 dB
Ta = —40°C & +125°C
(V=) + 0.6V < Vg < (V+) — 0.6V
R, = 6000 110 114 dB
OPA211 :
(V=) + 0.6V < Vg < (V+) — 0.6V
lo < 15mA 110 dB
AoL T E A T =-40°C & +125°C
OPA211 :
(V-) + 0.6V < Vg < (V+) — 0.6V
15mA < Ig < 30mA 103 ds
Ta = —40°C & +125°C
OPA2211 :
(V=) + 0.6V < Vg < (V+) — 0.6V
lo < 15mA 100 dB
Ta = —40°C & +125°C
SRR NG R
G =100 80 MHz
GBW BRW RN
G=1 45 MHz
SR EEx 27 Vips
Vg = 215V
i G=-1
ts E A, 0.01% 10V BBk 400 ns
C, = 100pF
Vg = 15V
- G=-1
0.0015% ( 16 fi ) 10V B 700 ns
C, = 100pF
3 ER AR S B i G=-10 500 ns
G=1 0.000015%
THD+N  Bigmskm +gm |[ 7 1KH2
Vo = 3VRms -136 dB
RL = 600Q
]
RL = 10kQ
Aol = 114dB (V=) +0.2 (V+) - 0.2 \Y
Ta = —40°C & +125°C
RL = 600Q
Vout B B 1 A(L)L >110dB (V-) +0.6 (V+) — 0.6 \Y
lo < 15mA
Ao = 110dB (V-) + 0.6 (V+) — 0.6 \Y
Ta = —40°C & +125°C
Isc EHRER 30/-45 mA
CLOAD gﬁﬁﬁkgﬁﬁl i%%fﬂ ﬁﬂiﬂﬁﬁ pF
Zo FrER%a H R4 f = IMHz 5 Q
RER
\Y B (xR V+)-0.35 \Y
Shutdown S U 5| R A BB IR (1) ( ) (V+)
=t (V+) -3 \Y
KRBTSR RN 1 pA
FriEetiE @ 2 us
> et @ 3 s
KETER TR KM (2R ) 1 20 HA

(1) ZAN, HEEASERRS.
2) #HsH

HAKM % (B39 ER/41) .

8
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BN : Vg = £2.25V E +18V (OPAX211) (continued)
To=25°C, R, = 10kQ EZEZFHEER , B Voy = Vour = TEIER ( BRIEB S )

5 | Wittt B/ME HEE BAE|  #

iR

Vg BEBE +2.25 +18 \Y
lout = OA 3.6 45 mA

) BAER ((BEE) lout = OA 5 A
Ta = —40°C & +125°C

BEEE

Ta HERETE -40 125 °C

Ta BETE -55 150 °C
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6.7 BSRM : Vs=+2.25 F +18V - B OPAx211
To=25°C, R, = 10kQ EZEZRHEEIR , B Vou = Vour = PEIER ( BRIEZ S )

K | Wikt | B/ME HRE BAE| 2
KBBE
Vos MAKRBEE Vg = 15V +20 +50 ny
NVog/dT  WAKFRERDE Vs =215V +0.15 +0.85| uv/°C
os s Ta =—40°C & +125°C = = H
Ta=25°C 0.1 05 VIV
PSRR  WAKERESDEANER A .
Ta = -40°C & +125°C MY\,
BAAREBLR
Vew = 0V +50 +125 nA
Ig MAREBERR Vey = OV
CM
Tp= —40°C F +125°C 200 nA
Vem = OV +20 +75 nA
los WAKEBR e
Ta =-40°C & +125°C +150 nA
7S
en MABERE f=0.1% 10Hz 80 nVpp
f = 10Hz 2 nViVHz
WMABERFEZE f = 100Hz 1.4 nV/NHz
f = 1kHz 1.1 nViVHz
f = 10Hz 3.2 pA/NHz
I RABRBRERE
n o = f = 1kHz 17 pANHZ
WABREEE
Vg = 5V V-)+ 1.8 V+)-1.4 \%
Vewm i EEE . ) V)
Vg < #5V (V=) +2 (V+)-14 \%
Vg 2 #5V
(V=) + 2V £ Vg £ (V4) — 2V 114 120 dB
Ta =-40°C & +125°C
CMRR it A =
Vg < #5V
(V=) + 2V £ Vg £ (V4) — 2V 110 120 dB
Ta =-40°C & +125°C
L PN R
B 208 kQ || pF
HE 10| 2 GQ || pF
FrERE
(V=) + 0.2V £ Vg < (V+) — 0.2V
R = 10kQ 114 130 dB
Ta =-40°C & +125°C
(V=) + 0.6V £ Vg < (V+) — 0.6V
R_ = 6000 110 114 dB
o OPA211 :
Aol FH BRI (V=) + 0.6V < Vg < (V+) — 0.6V 110 dB
lo < 15mA
Ta =-40°C & +125°C
OPA211 :
(V=) + 0.6V £ Vg < (V+) — 0.6V
15mA < lg < 30mA 103 dB
Ta =—40°C & +125°C
SRER WA R
G = 100 80 MHz
GBW TR
G=1 45 MHz
SR EER 27 Vius
10 Copyright © 2006-2018, Texas Instruments Incorporated
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BASKME | Vg = £2.25 F +18V - §4 OPAx211 (continued)
To=25°C, R, = 10kQ EZEZFHEER , B Voy = Vour = TEIER ( BRIEB S )

E 201 Mt 54 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  Mi%RAHE + g5 f = 1kniz
Vo = 3Vrus -136 dB
R, = 600Q

Copyright © 2006-2018, Texas Instruments Incorporated 11
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BASKME | Vg = £2.25 F +18V - §4 OPAx211 (continued)
To=25°C, R, = 10kQ EZEZFHEER , B Voy = Vour = TEIER ( BRIEB S )
B8 | Wikt | B/ME PN BAE| 2
i
RL = 10kQ
Ao 2 114dB (V-) +0.2 (V+) - 0.2 v
Ta = —40°C & +125°C
Vour BERHH Eé?zsg(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 BB AREM pF
Zo FEEREI R f = 1IMHz 5 Q
M
= bt -
Veron  XHZIBHASED :g;z () (V+)-0.35 e z
ST 5| IR 1 pA
FFiEetE @ 2 us
et @ 3 us
e =2 W (EZA) 1 20| pA
iR
Vg FEBE 12.25 +18 \%
. ﬁg%@ :OUT - 22 3.6 45| mA
(%88) A= _40°C F +125°C 6] mA
BETH
Ta HERETE -40 125 °C
Ta RETE -55 150 °C

(1) EZAs, SHEASHEARS.
(2 HSHATEM HE (B39 EFLL).

12 MRAX © 2006-2018, Texas Instruments Incorporated
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6.8 HFE4EM

Ta=25°C,Vg==18V, B R =10kQ ( RIS HHHA ) o

100 100
£y £}
= =
2 F \
< S N
> N > N
3 h 3 N
: N : h
a 10 N a 10 NG
3 AY -% ‘\\
2 2 N
(0] \ z
=4 ©
3 AN 5 AN
o e
= N~
1 1
0.1 1 10 100 1k 10k 100k 0.1 1 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
1 WABEREBESHEEGXR 2. WA RRREBESARRHAR
0.001 -100 | 0.1 -60
9 Vg =215V S 3
I R, =600 W i 3|
2 T2 0.01 80
2 3¢ g 3
+ G=11 gt SN G=11 3
) Vour =3 Vrus 0% 0.001 > -100 ©
5 | / e 5
@ 0.0001 ; - = -120 gg P - 3l
i G=-1 v G =31v i — Slo  0.0001 RSN 120§
c = =< T
é Vour =3 Vrus bl X // ;g G=1 < 2
o N oI5 000001 fVs=t15V u 140 g
S B} R, =600 W b
] o 1 kHz Signal G- E
0.00001 140 | 0.000001 — -160
10 100 1k 10k 20k 0.01 0.1 1 10 100
Frequency (Hz) Output Voltage Amplitude (Vgys)
3. THD + N S$ARAM XK 4. THD + N BB ERERNXR
160
i 140
i \§\
F | N
- 120 SN
s NS
I f | ~ Ny
H I | T i Z 100 q
2 u' ) ~§§ -PSRR
> F x 80 X
c H x +PSRR \Q\
N J . 60 S
- i ' N
n 40 \\
s N
g 20 N
] 0
) 10 100 1k 10k 100k 1M 10M 100M
Time (1s/div) Frequency (Hz)
v == . Iy
5.0.1Hz £ 10Hz By 6. BRIt SIMEE AR (LUFANEE )

MY © 2006-2018, Texas Instruments Incorporated 13
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HAEE (ETR)

To=25°C, Vg=#18V, B R =10kQ ( RIS HHH ) ,

140 10k
120
\\ 1k
100 N
= N
) N
=3 80 S 5 100
g ‘ 5 N
= 60 N )4
© NG 10 <
40 ~N + N A
MN———TT1 ; V
20
0 0.1
10k 100k 1M 10M 100M 10 100 1k 10k 100k ™M 10M 100M
Frequency (Hz) Frequency (Hz)
7. HEMSILL SRR X R 8. FFThf A SME R X R
140 180 5
R, =10 kW
120 4
—
N < 3
100 \ N Phase 135 >
N —» £ 300 mV Swing From Rails
~ 80 N c
om N \\ ; £ 1
Z \\ ™~ D (U]
£ 60 N ~ 90 % Q 0 I~
& \r\ N = 8 1 ? il Nek
40 — = -2 7 i y e Y
- N z 200 mV Swing From Rails
Gain N o -2
20 N 45 OD-
N -3
0 N
Sy -4
-20 0 -5
100 1k 10k 100k ™ 10M 100M 75 -50 25 0 25 50 75 100 125 150 175 200
Frequency (Hz) Temperature (°C)
9. MM SMER AN XR 10. FRERERERNRXR
S 5
5 — — s
= 3
g 3 =
swgRrgdgesacggrgageaes 0 010203 04 0506070809 10111213 14 15
AN~ O 0O N O© 1 O AN — - N MWL O©N~O@OO — A .
Ty e - T Offset Voltage Drift (uV/°C)
Offset Voltage (uV)
11, R BEEFEE S 12. RRBEREFEDH

14 MRAX © 2006-2018, Texas Instruments Incorporated
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BAGH (ETR)
To=25°C,Vg=218V, B R =10kQ ( BRIEZHHHA ) o
200 2000 '\,
. 150 1500 /
Z /
= 100 1000
5 o /
= 50 } 500
3 v los s /
) 0 e 0 A
i —F . 8 -
8 50 4 7 -500
2 s /
s -100 -1000 /
o
-150 -1500 /
-200 -2000
-50 -25 0 25 50 75 100 125 150 (V-)+1.0 (V-)+1.5 (V-)+2.0 (V4)-1.5 (V4)-1.0 (V4)-05
Ambient Temperature (°C) Veu (V)
13. Ig M los BREBERMXR 14. RFBEESHEBERNXR
12 - - 100
10 20 Typical Units Shown 5 Typical Units Shown
80
2 \ 60
= 4 \ 40
S
2 2 \S_ ~ 20
=~ <
£ o < o
7] [%]
>8 -2 = 20 —
-4
N // -40
-8 -60
-10 -80
-12 -100
0 10 20 30 40 50 60 225 4 6 8 10 12 14 16 18
Time (s) Vs (1V)
15. Vs Fish 16. HAKEETS LREERNRER
100 150 T T T
Vg=36V 3 Typical Units Shown
75 | 3 Typical Units Shown 100
50 zlny Unit 2
50 S Y S S e ikl iuind b heiak )
. B F L=
< =< g R ) S p— ———
S 0 — 2 of &
2 = |
= 5 Unit 3
e Common-Mode Range »| -50
-50
75 -100 H-==--- I
+|B
_100 Ll Ll Ll Ll Ll Ll Ll _150
1 5 10 15 20 25 30 35 225 4 6 8 10 12 14 16 18

Vem (V)

17. AR BARREHEBRERMIR

18. HARERRSLRBERBIRR

MY © 2006-2018, Texas Instruments Incorporated
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HAEE (ETR)

To=25°C, Vg=#18V, B R =10kQ ( RIS HHH ) ,

150

100

50

Is (nA)

-100

-150

1 1 1
Vg=36V | || |e===- I
3 Typical Units Shown

Unit 1 Unit 2

—
———

—

i
|
\\

Unit 3

l: Common-Mode Range tl

5 10 15 20 25 30 35
Vem (V)

19. HARERREHEBERBNRXR

Ig (MA)

-75 -50 -25 0 25 50 75 100 125 150 175 200

Temperature (°C)

20 BARREBRERBNRR

Ig (MA)

4.0

3.5

3.0

25

2.0

21. BAERERREBERMAXR

I Shift (mA)

Average of 10 Typical Units
| | | |

60 120 180 240 300 360 420 480 540 600

Time (s)

22. MBS ERENARNXR

Isc (MA)
)

- Sourcing ~~

] Sinking -

—r=

-75

50 -25 0 25 50 75 100 125 150 175 200

Temperature (°C)

23. ERBERERERNRR

OV

]

o

(=]
S AR

20 mV/div

0 c.
18V I

e T T T T

Time (0.1 ms/div)

24. MESHERI L (100mV)

16
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ALY TR
To=25°C,Vg=218V, B R =10kQ ( BRIEZHHHA ) o
Fe=-1 | | 1 | | ] G=+1 7
F R, =600 W 1 R, =600 W 3
F C, =100 pF ||~ 1 \ C_ =10 pF ]
2 1 = ]
i ] 2 ]
> ] > ]
€ ] € 3
IS ] IS ]
] ?L L. ]
Time (0.1 ms/div) Time (0.1 ms/div)
(100mV) (100mV)
25. MES BRI R 26. MES BRI R
60 ‘
G=+1] _
| R, =600 W] G= +1/
C_ =100 pF 50
] _ il P
z 1 g% / G=-1
R ] B
£ ; 2 3
N ] o // G=10
E O 20 /
B 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. MESHERIE B 28. MESTEHEBRMHARAMNRR
G-t ] [ P B ‘_‘G‘=+‘1§
- C, = 100pF |/ \ ; [] | || o= 100pF ]
[ R_= 6000 / \ ] Re=0W r/ \ Ry =600 W
B 1 % ]
2 \ . 2 Rr =100 W
R ] ¢
/ \ E 5 / Note: See the \
- ] B Applications Information 1
—/ Mé i I section, Input Protection. \ ‘ ]
[ - - ] [ o 1 o ]
Time (0.5ps/div) Time (0.5 ms/div)
_ 30. AfES BRI L
29. KIESHERIE R

MY © 2006-2018, Texas Instruments Incorporated
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HAEE (ETR)

To=25°C, Vg=#18V, B R =10kQ ( RIS HHH ) ,

1.0 \ 0.010 1.0 ” 0.010
0.8 v 0.008 0.8 U 0.008
< 0.6 v"\ 0.006 NS 0.6 \ 0.006 >
E 04 0004 TE o4 0.004 T
g 16-Bit Settling S|e \ 16-Bit Settling g
g 02 — T """"""_\‘{ _____ S D 0.002 1‘!§ 02 |— R S _"_&/_\ _____ U R R 0.002 T
5 0 0 Bz O 0 3
I B B EER EEE T T e EEEEY PEEEICEREE P -E TEEE EEEEEEEEE TR EEEEE EECE EREr EEEEY EECEIEEEE <
L -0.2 -0.002 gL -0.2 -0.002 &
£ (+1/2 LSB = +0.00075%) S|E (+1/2 LSB = +0.00075%) S
9 _04 -0.004 |2 -0.4 -0.004 —~
L Q. N
< -06 -0.006 ~|< -06 -0.006
-0.8 -0.008 -0.8 -0.008
-1.0 -0.010 -1.0 -0.010
0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000
Time (ns) Time (ns)
10 Vpp C. = 100pF) 10 Vpp C.= 10pF
31. RIESERMEE YA E 32. RESERMEE YA E
1.0 0.010 1.0 0.010
0.8 0.008 0.8 0.008
% 0.6 0.006 DE 0.6 0.006 >
S 04 0.004 TE 04 0.004 T
0 16-Bit Settling Sle 16-Bit Settling S
= 02 0002 32 02 0002 3
= o [0 i A e e el e 0 s> R e et e O il - el et Rl e o 5
© A D)
R e R B VN 748 B S R B A 22 O] A FO 9 . R A O s <
L -0.2 -0.002 &L 0.2 L9 -0.002 9
£ [ (1/2 LSB = 0.00075%) Sle (1/2 LSB = =0.00075%) =
A -0.4 V -0.004 ,-59 -0.4 -0.004
R B
< -06 -0.006 ~|< -0.6 -0.006 |
-0.8 -0.008 -0.8 -0.008
-1.0 -0.010 -1.0 -0.010
0 100 200 300 400 500 600 700 800 900 1000 0O 100 200 300 400 500 600 700 800 900 1000
Time (ns) Time (ns)
10 Vpp C_ = 100pF 10 Vpp C_ = 10pF
33. KESAMMEIRR 34. KESARMEIRE
G=-10 | G=-10
Viy ‘ \
\VOUT
oV
2 2 \
2 2
> > \
Yol Yol
ov V4
VIN
Time (0.5 ms/div) Time (0.5 ms/div)
35. AN EEE 36. EX#RE
18 MRAX © 2006-2018, Texas Instruments Incorporated
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HAEE (ETR)

To=25°C, Vg=#18V, B R =10kQ ( RIS HHH ) ,

Time (100 ms/div)

41. SBEMXABS

20
5 o | 0°C //f\\ //‘\\
+125 OC/\\( +85 °C Output
b N [\ [\
5 <
— “\
S +125°C 3 /
5 0 1 f >
o -55°C | +150 °C 0°C / ©
-5 \
-10 Output/
15 \// A +85°C \ |
: - \v/
-20 )
10 20 30 40 50 60 70 0.5 ms/div
lour (MA)
38. TN R
37. B ESHHBREINXR
) N INEEEE
15 15
/ Shutdown Signal
10 / 10
Output Signal
5 5
= =
S o 2 o
0 0 Output Signal
-5 -5
-10 -10
Shutdown Signal
-15 -15 N
‘ ‘ ‘ ‘ ‘ ‘ Vg =115V Vg=115V
-20 -20
Time (2 ms/div) Time (2 ms/div)
39. XHBRS 40. SEBRS
20 — 1.6
Shutdown Signal| <
15 1.2
% 10 | | 0.8 o
= c
£ 5 04 8
> —_
£ o 0o &
c Q
% 5 | | Output 04 8
2 =2
2 -10 08
(7]
-15 1.2
Vg =15V
-20 16

MY © 2006-2018, Texas Instruments Incorporated
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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 RFZE M AL M 1.1nv/VHz HBEEAE, 0.000015% KEEIERAE + BREURREHNH
ZEHMBIER, XEREN B% F8 OPAx211 RIEATRIDEBEN NA HAURMIEERERE;RSS.

OPAx211 RIALIEMAMABEERMELAFHRNEN  FEEELHNBRTHRIODHE (EMIRR) 5%,

OPAx211 RAKE 45V (x2.25V) MGk 36V (x18V) HWBIRBEEIETT,. OPAX211 RIIW IERESEE N —40°C
E +125°C , A B EENMNBECTEANSHE 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 8H

7.3.1 RiEREENE

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

OPA2x11 RIIBHEBARFENAERTHSEAXRES NN ERE, BR 43 H PR B9 4R BRI i B B T
By RUEREN,

EEBARKETN NS M ANEENRIFRER. B 43 Eﬁ%%%ﬁﬁ%ﬁﬁﬁﬂk%ﬁﬂ@%ﬁtﬁJéﬁﬁik
FREEFANKEN 101 5. MRERERERAREETTNRMN Ry, WKL EHRN RIBRRBRESE
AR ESRIFAE , BUERBRRHEE 101 5, it 2 PHRARES 101 £,

x
EERARENANBAGSNARERIAEMN R, NWASRIRBEMEER. MERRNHY
R; EUHZAREREEX XENBHIE,

20 MRAX © 2006-2018, Texas Instruments Incorporated
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B e (ETR)

X—AEUESESER/EMRETEENERMUARE |, EHISEE NS ZRABRHNAERTINE. A
BRPWHBIFER2BEIFER Audio Precision System Two RFIHKRE/MRFE DT ASONER |, b T EEEH KIEE{LiX P
BEENETHE, T, A ABIFEAFHRENESCREIRIX—NES Z,

Noise in Noninverting Gain Configuration

R, Noise at the output:
W 2 2
R R
2 2 2 2 o2 2 2
R, Ey = [1 + R—f] e’+e+e, + (iR +eg + (i R [1 + Tj]
W -
- —OEq R
+ Where eg = V4KTRg x |1 + Tz = thermal noise of Rg
1
Rs
—— | R
ey = VAKTR, x[ R2 ] = thermal noise of R,
Vg !

e, = V4KTR, = thermal noise of R,

Noise in Inverting Gain Configuration

R Noise at the output:
2
VWA 2
2 R2 2 2 2 . 2 2
\X}v\ E°:1+R1+Rs e, +e +e, +(i,R)" +eg
—OE
Rs ° — R, .
+ Where eg = V4kTRg x R = thermal noise of Rg
1 s

— R
e, = V4KTR;, 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

AR © 2006-2018, Texas Instruments Incorporated 21
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R, R,
Rs % OPA211 —0O Vi =3 Vrys
Signal Gain = 1 +R—2 +
R1
N . R,
Distortion Gain = 1 + RIR
s Generator Analyzer
Output Input

7.4 BRHThEEER

OPAx211 AIfEEBREBEKXRT 4.5V (£2.25V) Bf THE. OPAx211 RIIMEZABIRBEN 36V (£18V),

7.4.1 W

OPA211 IR ( fFRE ) SHEELLZE R AN ERREENE R, ERSHFLEAEZERARE. ARESELTRE
HEMEIX S| M EBREBE (V+) — 0.35V, BRERBFERIEESRRSIMTAE (V+) — 3V, B0, Ve I 15V
B, iZESHE 12V KT 12V RIBR , ME 14.65V U LREZER, MREANERIoBRNER , BIEZHEFR
EREETRERNERBEFRMASESULEEREENETLYEME, %5 B SATEREDE RN S B EREEEREHIK

I, MARREBFE, AFEEM BorRETESHANZANE (FSHE 39 @ 41), ZAR , WHEIASHER

R

Audio Precision
System Two®
With PC Controller

=5
600 W

\V4

sIG. | bisT.
GAIN|GAN| Ry | R, | Ry
1 | 101 ] ¥ [ 1kw | 10w
11 | 101 [100w| 1kw | 11w

Copyright © 2017, Texas Instruments Incorporated

43. RENH B
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8 NAMRKI

x

/:

T NA BoWEEFET T E4HE , TI FHEAEEBENTEY, TI WEFNAR
BEA4RSEATENA, FRPERIEANRHERITRERB I , BBERLSEIEE.

8.1 MAER

OPA211 1 OPA2211 REFBE(VERZREFUHNMNERFNBZZENARE. NA R, EBBRSEFILH[45I
Bl. REBIERT , 0.1uF ERBEEBHEER,

8.1.1 T{EHE

OPA211 RYZEMAEH +2.25V E +18V HRMHE K HOBEREBHNMELRE, OPA211 RIISSHZIFHNTIELER
EEZ&KERN 45V, &EH 36V, T3, B NA TEEENHHEEZERHESZ., XTF OPA211 RFIZFHFKI |
FEAMBBEFREEFRFTEMRSE, flwn, EBRAIZHRN 25V, MARRAIZR -5V, RZTFAR

HEHEXNRBETFETETEAN. i, TESHREEFTEIHEERETE (T, = 40°C E +125°C ) NBEN., #
M DB RTHEIEEEREENTEMEZTLHNSE

8.1.2 HWARI

OPA211 MR AR FHAENE —RERURY , FT2RE0BELAMIZMR , ME 44 HR, EASKER NA
B, AR BREEEEMPE, BEKEREE G =1 WHEEP , RETCNEAGSTRISBXE-RERE
EBRE , BB T E R BRI S ZM AT, WERWME 30 (#AHFGY FD ) im. MRAAR
SHERMEERNBRIXMIECNRESRS K BLARAGSBRLFAREANTET 10mA, MEARNAAESBRE
TRERE , WA SAEAAASBRBEARRFESHARR. ZRABKEHEIEE OPA211 WIERFEERE ; A%
FERAVIEA A SO X WHIT T Vie. B 44 R T RIRARR IR BHEBRH R

Re
OPA211 Output
R
+
Input O—/\/\—

Copyright © 2017, Texas Instruments Incorporated

44. R4k

8.1.3 RFEMARE

45 RRTRARVEREBENEZEEMASZEERATRFREAMNYESBERRS (TRI\BHESZME , RET~%
HANREE ), BRERTANTENEERAS , HiItE T EBERS, OPAX211 BEEFERNBERS , £
BZRIBRAEFRER (DT 2kQ ) TIKEAITHIER. KLUNBZRZEMAESE OPA227 EFHE —LMBER
B, EERBREERK, ZBE4EPERMAR (10 E 100kQ ) FEEHENREMEE, 5T 100kQ &, FET #IAZ
BEMKER (0 OPA132 , EFFREEMEBRIES ) LS A, B 45 IR AR ITATITE S BERERS,

yz3
/.

e, = BEWRE  |,= BRBE  Rs=REMN k= BREZEEH =138x102 K, M T
RAFKEBE,

MY © 2006-2018, Texas Instruments Incorporated 23
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NMAFE (ETRN)
10k

f LN

= Eo J

T 3 a

5 Rs%_ OPA227

[a]

© = A

£ OPA\211 o B

2 100 e

@ 1

(D il

2 TR

zZ Pt Resistor Noise

o 10 ==

(o))

8 =

>o __——— ﬂ i 2 2 2

1 ] Eo =€, + (i, Rg)’ + 4kTRg

100 1k 10k 100k ™
Source Resistance, Rg (Q)

B 45. RARMIESSTREER OPA211 M OPA227 R MERE

8.14 EHAXMBE{+HE

BERFZERASRERNRITSAFHEZEESHOENEERR : S8 RRE., SERASETENRE R RIEN
BT ENRE, BRLRFEFERS 2 EMN S MIRE

TR BRI S AN RIRFE SHENHBRIEL, 45 ERTZEHE. FEREFENEEHE ; Hit , EES
EREERABRNRREMERREARERKERSFNEND &,

45 ERTRARVESRHRENESERAREEAFRFEAMNERS (LRBBERME , FLR>=EHN
MRS ) . EERABEASHEANTLEEERFSENERREIE, EERFEFEXFEENTIEEE, &
REFNZAAREERNZELBEE  HREFBNRERER —MRFEEDE, Bt , RENAFZEERK
%ﬁ%g@%ﬂ&ﬁﬂziﬁﬁﬂﬁo REARERN , BREFAZERLL  BERFBEESES. FENRSH , BRE
FAgSES.

42 ERTEARBNRANEHRZERARBREE, FEAESNEREED , RIBMEBHERBL=LR
B, BERASRNERBEQSRIRBERTERN , #M~ETNNEF B, —RABTRESENRIEDEHE
EEXLRFEREEEZBAIT. UTHAFAREENESRFITELR,

8.1.5 EMI &l

BETH;H (EM) W& (EMIRR) iR TiEE R AN EM ithtt, FEZERABRELNTANERNEHEIRES

BRoIENAFEETL. ME—NMZERASETAMINSE EM 5IRNALBEETL , ZHALLEERS

B EMIRR M7 N{EE{t. ME EMIRR ATAZRAERTER , EEABHRMET EMIRR IN+ |, HERESHE

BB RARBEWEAEMA SR | AIERZERREAER EMIRR i, — BRI T , NETFUAT=Z=2REAXE

1B AT EMIRR RIS

1. AXFRAH | ZERABRBMASIBY EMI 8RR , BE BRI MR H I MR TR ESINES.

2. BHANRHZERABZAAEENHHNYEGR , HRUHEFTELN EMIRR 48,

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

OPA211 ¥ EMIRR IN+ ESRREMNXREWNE 46 AR, EANBMEBEERASREZ4RE (WMRTA ) BEF
JLFAELLE EMIRR IN+ 18E, OPA211 B{VIBEH LN 45MHz, BT iZNEMN EMIRR MEER REENTZER
REEWRANTIMES,

METHEDER  WUSH (SEHAFLN EM AFL) MAHKRE , THEMEIEN www.ti.como,

24 MRAX © 2006-2018, Texas Instruments Incorporated
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MAEE ETR)
140
Prr =-10 dbm
120 | Vs=£12V
VCM =0V
100
=
E
+ 80
Z
E 60
=
5 o\
4 Y
\_/“\-//
20
0
10M

L

100M

1G

46. OPA211 EMIRR

10G

K1 ETEXGRHNATLEBIMNIEENET OPA211 B EMIRR IN+ fH, R, £ R 193 HHNATETHE
BHOBENERRHEECUARTET. ZEENTEXERAYN NAPFNERRRITHARREEL M TEEIE
FhSHAT L (T, RIZMETT (ISM) TTLBEFH ) WHE THEMNIRITARTRESIER.

MY © 2006-2018, Texas Instruments Incorporated
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NMAFE (ETRN)
& 1. OPA211 FEHXIMEL TR EMIRR IN+
e NMARSE EMIRR IN+
400MHz BHTE B, BIZE, AZRE. SR, Tk, @8 (UHF) B 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, WESF®, PABZHEE. Tk, REMEST (ISM) LM, WwRE 56.9dB
: ZBBREMNEE, S KK (2GHz £ 4GHz ) :
3.6GHz THRBEN, MEBEENSM. LE. BHERF. S EE 61.5dB
5GHz 802.11a, 802.11n, MZEEEMSM. BHEEFE. KZNEEE1T. C KK (4GHz E 8GHz) 76.7dB

8.1.6 EMIRR +IN Ji#XE B

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

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

LPF R RAXREUETINTARBENEZRFRESHEET,

Ambient temperature: 25°C

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

e 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 BRKHEEESIREANXBRMESBRHEY. 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 HARERRM4 I E=4E ESD BERN , BRFRE—IMHSNMISHoNE. REDRAMERE , RK
SR ARESEUE, RIS EEMAREERE , ZEENT OPA211 WERTHBEMSBHEFEEZHE, —8
BHIZEE  RESFSREREF RN LNEEHFELENEY,

26 MRAX © 2006-2018, Texas Instruments Incorporated
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HEERARBEAENBRE (WE 48 FIRIEE ) if , ESD RFAHNRBERBEERSHET LS 5N AHEN
BITERE, A, SENMNEEES - MEESIMN TFBETEN , ABEBLEARSHI, WRXMERH
fﬂ! E%ggﬂiﬁgﬁsﬁ@ , RERNE ESD RFPLRATREFREMESBR. LEXBREFRLMU_NERE
E'f //\7" o

Re
W\ —
¥ C _
T +VS _— l
SR B
i > OPA211 |}
R ! i
! IN I + \ ESD Current- !
¥ N Steering Diodes 1
1 T Op-Amp 1 OUT
L +IN 3 Core T
- i ¢ +/ Edge-Triggered ESD | |
IDT ' A A Absorption Circuit ! R
1
. ] * f | '
! e e 1 —
1 ') S S Y -
V\N( ) '()'V
- - +
Vg =

Copyright © 2017, Texas Instruments Incorporated
(1) ViN=+Vs + 500mV,

48. FEMNEF ESD BERUK SHB B ER N AR R

48 /T —ANEAREG , HhmASBE V) STERRBE (+Vs) 500mV EEE L, BEPFRENIEER
BURT R, MR +Vs e RIRER , BALEN —MIAEVL-RERSE , AFERESE +Vso BXR
BEN vy 2FRISHER. it , ZEEROAREN NA FEARRRFA 10mA,

WMRBFTEERR , Viv RAURTFEFNBRNEEEKRAR  RAEENERREERTTEE, XMERLRE
B, BRI EETREASIHBEHEERAFNEN ZATEE, ERHREZANERT , R4 TERMT

+Vg M Vg iR, MRHAXMER , +Vs M Vs BREARSET ERBERBE, WNREKSRGNIDIEFLT
ZIER , EXHRNBABRRIRZERAR,

S—ANERLABR , MREBRR +Vs M/ —Vs N OV BHEHAREINEAGS , BARMABA, B, XE
BEUATHEIRE OV FETRAGSSEENNEE, NREREASHIVRS |, NEEHKES LIRER A B AR
BYSR-MERBTRME. BZRSHEEERERN , BARRETRLTEEETHE, MRBRERIANEES ,

MBS —RENERFRFEE R, BRAFEURT B ARB BRI M AR E PR =,

8.2 HENH

1 o
1nF
R3
4950 >—t—O Output
OPAx211
Cc2 i
I39 nF

Copyright © 2017, Texas Instruments Incorporated

49. OPAx211 fA{tREH

R4
2.94 kQ

Input

8.2.1 RITER

BEREBEEATECSSLE NA PREBRFHBIES, OPAX211 B[HERATHESIE, SRENERIER
5. B4 BRRTHESAE MADELN ZMIKEIERES.
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HAENA ETR)

R ROEARATSH -

. 183 =5VIV ( RiEEE)

o KBE LLZE = 25kHz

o BHHERIEE R 3dB KW=M LLE RIS

8.2.2 FMMRITHE
B50 BRTATEEMEZHAENTRERZSRIRER, FALRK 1 ITEHEELZEEH,

Output (s)= -1/R{R3C,Cy
Input s% +(s/Cy ) (YR, +VYR3 +1/R4 ) +1/R3R,C,Cs )
ZEBFTEESRE, W TZER , EREENEBHLMERTED 2K 2 iTESH :
Gain = Re
R1

1
fr =— R:R
c=5, J(YR3R4C,Cs ) @

A fER A TEFLIEKRIRIT. WEBENCH® JERERRITERE—RE 2, agd X BE T EANERIERERIT
EE%{E% WI_IZ_%EQCH® BRIRITER , AP AIEARBE T SERAHEN T HAESHEKFRENERAGRITE
RERKIRRITH R,

WEBENCH® &1t OUETFREHN T EFNEE WEBENCH® Filter Designer, FAF @3 1% T Bl f£ 58 E A 5T
RZRERERSEBRERWIRIT, RICFBE,

8.2.3 NAML%

20

20 N\

Gain (db)

-40

-60
100 1k 10k 100k 1M
Frequency (Hz)

50. OPAx211 =Bt 25kHz Y1 E R {KEE K

9 EBREW
OPAx211 MHFIE THEBRESBER 4.5V F 36V (+2.25V E +18V ) ; ZMMIEE —40°C £ +125°C HRESEE A
ER. AABM PN A TRIELESEENT(LMBAITILNSE.

10 w3

10.1 #HREE

AT RYUBHNREZITIHERE , NEARFH PCB AR , B :

« BEUBYLIEREREIMUARESERARE SEABLEE, SRERNRIPEMNERBHEBERBIR
RATRERSERS,
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mRER (ETRN)

- ESANHRSIHAEIR 2 EEZE ESR 0.1uF FEZRERE , HENEREFIESH 4. M v+ BiZibis
HENSHRERB[EATELBEERR MM,

o HHEAEDAHRFZDI2MEHISEEENKERNEENH T EZ2—. £ZF PCB FEER—ERZE%RI]
EREE, EHPEETEAMBEK EM BFRE. BANKFEHNELZEFETYERE , ANE
EEMER, BXEZHAEE , B (BEEREERIE) .

s NREFERES  WMAELZNREZESRIAMEELZ. IRXEEZTREREIE , IBBRELXSERFEE

SEEBHEILFETET,

HAEAGHNNENRERITEGF, A 51 FiR , # RF Ml RG RIERMEHAATRARER NFLEHES,

RUBEREMAEL, 112 : AAELRERPRBBNIED .

EEEXBELARRERNEEERRIR, IHETEZRDMHEELETRBE T = EMMRER,

NIRBRAEMRE , BIWWELLE PCB HREHITE K.

EEFREREREBAERES S AEREEPMEI LT, FEFEETM PCB KEEIRE , BT PCB

EEMT | DERBEENSASGHEFNKD . KSBIEFT , BHRETE 85°C TREMT 30 2 EIT,

10.1.1 SON #EiEE

OPA211 X f SON-8 % ( th# 3 SON ), SON HEE—MNEHERITAMNES LS QFN HE, XML
Sl HERAREE T BERZER , HEI/HNEEEZRIEBBAMBSIESMN,

SON HEMNYWERS/) , HEEEINHLER., EaBRMEUARRSESWESEFERS, A, THEBEI%
HIHBR T 5B iR,

SON H A FEAFENRIEBEERIR (PCB) HEFAREWER, FSH (QFN/SON PCB ##) NAFMMN (MWr5mE
FEEI4BEEHFK) NAKRSE , BHEYTM www.ticom TH,

)=

/:

ZHERRSHABSILESH BEMTEEE V-, BIREBREE T UREBRF RN
MER SRR,

BIRf SON HE FMABRSILEDHBEEEES PCB EWHRAEE, ZBBERARMAE—GHEFE , HFER
THRRG. JRFEERFBARISEERN LA RHTHE, ZBFERARABENVMFESIE T HEMBHYER
Yo BEFRTWENZRATET , BEEERSILETHREEE PCB LHNBARXENAEALESERA,

RENABEEFERERN, TEH#Z, HEIIRRURFNAIEFRABRSRRTREE. BEREIIE &
A, ABEEGMXIUEET PCB LURHLEMTEMM KT RM,
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10.2 #wRETRH

Place components close

Run the input traces to device and to each VSt
as far away from other to reduce parasitic
the supply lines errors

as possible

1 /ceramic bypass
V+ _ capacitor
¢-——————————1 OUTPUT
NC GND

|
|
|
|
|
7777777777 | Use a low-ESR,
|
|
I
|
|

Ground (GND) plane on another layer
Use low-ESR,
ceramic bypass
capacitor

51. fRERAG
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11 2RI SRS 7 Fr
11.1 23 Fr

11.1.1 FFRIFF

11.1.1.1 TINA-TI™ (25 F#)

TINA™ & —ZKfE . Thetsm K H B TR BRI BERREF, WEFHET SPICE 5/%. TINA-TI & TINA AFR—
HRBREINGERA, BT — RVCFEAA IR, RABRAEIE TN T — AN FEHRE, TINA-TI $R4LTA £
41 SPICE H it BEASAUTUE A #T UL R HoAth i1+ Thag .

TINA-TI "[ilid WEBENCH &b it 3% F4®, JF B 3@z 105 ab g, Fove o BAs Al i B 45 1
1 REAMXER PR LR B AN BRI BB Y s R AR ZhRE, MM AIE — SR PuEATT T R

X T R TINA %44 (B DesignSoft™$24E) m# TINA-TI #4%. &M TINA-TI 3L
3% F R E AR TINA-TI 8.

11.1.1.2 T EFEE#T

OPAX211 R ZF TI K& i, XNl

http://www.ti.com.cn/ww/analog/precision-designs/ fE43KI. Tl SikEEE &R H TI AR SR R L4010
BB R T, AL T VF 2 e S TAEJE . AR se. (B, SEEEEIR| kiR (PCB) Ho ik 5 2 E A
AL PIRNE B LL B e i 45

11.1.1.3 WEBENCH®JER; 2% % 145

WEBENCH® JEias Bt & —ak ] 4Ly DhResi A HAE T F i A RIE i as B AR . (5B ) WEBENCH 8%
BT, A RS IE I T1 I8 BHOCERAN TI AR A VR AR AR AR 1 JE IR A AR SR AT i e A R 2R BT 7 5
WEBENCH® ¥ it 0 LLIE T W 4% 1) T B3k WEBENCH® Filter Designer. Fi /i i 1% 1 B Al 78 56 i 1] 4 58
R B RIS AR R T R AR .

11.2 SCHYSCHF

11.2.1  AHSRICAY

FHIRSTRSG AR

( FLE& BRATT Jrg AL BE TS )

(IEBPTE A RS H K78 )

(OPA211. OPA211A. OP2211. OPA2211A EMI #ii F#LHERE (151THRA)
(BEEA B mfaEtE) » 5 3 #s: Kt e R Z 0T
(BHBMA B faetE) » 42 #5: EHmE e iR 2Z 007
(TERZZ A WNER AT A IR 7t . MFB JEW #5441 )
18 H K A8 PERE T

18 B HOK 7% 11 56 5 e 1

VTETHCK 7%

TCA i 2 B A7 75 i DAL

11.3 AHRBEE:

£§5U$ THRYG . AR RR SO . SCRRAFLIX BRI IR DL S BB R B B0 S 7 i PR PR 1 ]
1% o
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FHORBERE (BT )
xR 2. HHREER:
2R FE SRR SLRIT Y HAR SR T B AN ZREAIALIX
OPA211 15 i bk 15 i bk 15 i Ak 15 i Ak 15 s Ak
OPA2211 15 i Ak 15 i Ak 15 i Ak 15 i Ak 15 B Ak

11.4 B BE Hrid n

BERASCCRYEFHE A, HEE Tlecom ISR S SC e . A F AR A i A R AT, R ET Y E
FEmE RS () . ARENELGE R, EEEER OB ORI D id Rk .

115 #HX&IF

TOIEERME T H KEBRNESE, SENABTES D HE RRENRE. XENBATER T ZARIE ,
HEF—ERRTIHNNG ; FSE TIH (EREZFD

TIE2E™ TELHX TI 4 TEIFXT T/EIF (E2E) # X, W XWSIE B NETREH IRF BN E, &
e2eticom A | BAILAZAREIE, 2ZAR, AHEEEAERTIEM—EFHBIEREE,

RiITXE T SERIIXF THPESREESREHE E2E iz, RUXFIREURRRIFNERESR.

11.6 Ftx

PowerPAD, TINA-TI, E2E are trademarks of Texas Instruments.
W is a registered trademark of Bluetooth SIG, Inc.

TINA, DesignSoft are trademarks of DesignSoft, Inc.

is a registered trademark of ~ Texas Instruments.

All other trademarks are the property of their respective owners.

11.7 RO

A XK EOSARMANE ESD Ry FHEEREIR, S SE a5 CE T S Ram S, BB MOS [IAIE 32 &5 it
‘y. i
11.8 Glossary

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

12 MU, BERATATIEAE B

AN DU S AL B AT IS E . X5 B4R E %"&#FE’JW%‘ET%%I?E B A AE, MANTEA, W
AR SCREREAT AT . ISR B R A WS A, 155 [ 2 B ST
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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 ® (415)
(6)
OPA211AID ACTIVE SOIC D 8 75 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA
211
A
OPA211AIDG4 ACTIVE SOlIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA
211
A
OPA211AIDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBCQ
OPA211AIDGKT ACTIVE VSSOP DGK 8 250 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBCQ
OPA211AIDGKTG4 ACTIVE VSSOP DGK 8 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBCQ
OPA211AIDR ACTIVE SOIC D 8 2500 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA
211
A
OPA211AIDRGR ACTIVE SON DRG 8 3000 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBDQ
OPA211AIDRGT ACTIVE SON DRG 8 250 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBDQ
OPA211ID ACTIVE SOlIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA
211
OPA211IDGKR ACTIVE VSSOP DGK 8 2500 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBCQ
OPA211IDGKT ACTIVE VSSOP DGK 8 250 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBCQ
OPA211IDR ACTIVE SoIc D 8 2500 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OPA
211
OPA211IDRGR ACTIVE SON DRG 8 3000 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBDQ
OPA211IDRGT ACTIVE SON DRG 8 250 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 OBDQ
OPA2211AIDDA ACTIVE SO PowerPAD DDA 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OPA
2211
A
OPA2211AIDDAR ACTIVE SO PowerPAD DDA 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OPA
2211
A
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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 ® (4/5)
(6)
OPA2211AIDRGR ACTIVE SON DRG 8 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OBHQ
OPA2211AIDRGT ACTIVE SON DRG 8 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 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: TI 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 TlI'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 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 :

Addendum-Page 2
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o Enhanced Product : OPA211-EP

NOTE: Qualified Version Definitions:

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO < P1—p|
IR T
® 0 o Bo W
Rl |
. 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 OO0 0O 00 Sprocket Holes
| |
T T
haal N ﬁ
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
| w. A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
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 2.1 8.0 12.0 Q1
OPA211AIDRGR SON DRG 8 3000 330.0 12.4 3.3 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 3.3 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
PowerPAL

OPA2211AIDRGR SON DRG 8 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2

OPA2211AIDRGT SON DRG 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2

Pack Materials-Page 1
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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)

OPA211AIDR SOIC D 8 2500 356.0 356.0 35.0
OPA211AIDRGR SON DRG 8 3000 356.0 356.0 35.0
OPA211AIDRGT SON DRG 8 250 210.0 185.0 35.0
OPA211IDR SOIC D 8 2500 356.0 356.0 35.0
OPA211IDRGR SON DRG 8 3000 356.0 356.0 35.0
OPA211IDRGT SON DRG 8 250 210.0 185.0 35.0
OPA2211AIDDAR SO PowerPAD DDA 8 2500 356.0 356.0 35.0
OPA2211AIDRGR SON DRG 8 3000 356.0 356.0 35.0
OPA2211AIDRGT SON DRG 8 250 210.0 185.0 35.0

Pack Materials-Page 2
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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)
OPA211AID D) SoIC 8 75 506.6 8 3940 4.32
OPA211AIDG4 D SoIC 8 75 506.6 8 3940 4.32
OPA211ID D SoIC 8 75 506.6 8 3940 4.32
OPA2211AIDDA DDA HSOIC 8 75 506.6 8 3940 4.32

Pack Materials-Page 3



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
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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

INSTRUMENTS
www.ti.com




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.

INSTRUMENTS
www.ti.com




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.

INSTRUMENTS

www.ti.com



MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o.10 AT

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.

QP TeExAs
INSTRUMENTS
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LAND PATTERN DATA

DGK (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

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. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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MECHANICAL DATA
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Bottom View 4205379/C 12/10

A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. SON (Small Qutline No—Lead) package configuration.
@ 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.
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PACKAGE OUTLINE
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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.
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EXAMPLE BOARD LAYOUT
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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.
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EXAMPLE STENCIL DESIGN
DRGO0008B WSON - 0.8 mm max height
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82% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X
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NOTES: (continued)

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