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Roacibo) EEHE (RSP ) #AME — °CIW
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8 5|k
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6.6 MMHEEEER  OPA4322-Q1
OPA4322-Q1
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6.7 BRN&FH
Vg=18V E55VE 0.9V E +2.75V , T, =25°C , R, = 10kQ (E#EZE V5/2) ,Vem=Vs/2 ,Vour=Vs/2 ( RIEBHR
B )
B8 Wit | B0ME  REE BAE| 24
KFRE
Vos MAKBBEE 0.5 2 mv
dVos/dT SRERHXER Vg = 5.5V 1.8 6| uv/eC
\ Ta = 25°C 10 50
PSR S8RRANXR Vg =1.8V E 55V uviNv
Ta =—40°C & 125°C 20 65
BESE 1kHz &t 130 dB
RABE
Vewm HEBEEE (V9)-0.1 (V+)+0.1 \Y
Ta = 25°C 90 100
CMRR il (V=) = 0.1V < Vg < (V+) + 0.1V dB
Ta = —40°C & 125°C 90
WARE LR
Ta=25°C 0.2 £10
Ta = —-40°C & 85°C +50
OPA322-Q1 : +800
Iy W EE B Ta = —40°C & 125°C oA
OPA2322-Q1 :
T, =—40°C E 125°C 400
OPA4322-Q1 :
Ty = -40°C & 125°C 400
Ta = 25°C £0.2 £10
los WA KR ER Ta = —40°C & 85°C 50| pA
Ta = —-40°C & 125°C +400
R
WA BERE f=0.1Hz & 10Hz 45 uWWep
f = 1kHz 8.5
en RABRERFERE nV/VHz
f = 10kHz 7
in WMABRRRFEZRE f= 1kHz 0.6 fANHZ
RWABRE
=i pF
HiR pF
FrIfig
0.1V < Vg < (V4) - 0.1V
AoL FFEREB R 3 25 R, = 10kQ 100 130 dB
T Vg =5V o
PM AR C, = 50pF 47
SR RL
Vg =5V
GBP BTN C. = 50pF , B firtHas 20 MHz
Vg =5V
SR EEX Cl=50pF,G=1 10 Vius
Vg =5V 0.25
N C, = 50pF , $EXE 0.1% , 2V Bk, G=1 :
ts EAAY us
Vg =5V 0.32
C_=50pF , ¥E%% 0.01% , 2V Bk ,G=1 :
Vg =5V
SRS B 1A C, = 50pF 100 ns
Vin X G > Vg
Vg =5V
C_ = 50pF
- o Vo =4Vpp, G=1,f=10kHz 0.0005%
THD+N  BifRAE + @EO R, = 10kQ
Vg =5V, C =50pF, Vo=2Vpp, G=1, f=10kHz
R, = 600Q 0.0011%
(1) =HiERKEs ; —3dB IR = 80kHz
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Vg=18V E55V E 0.9V E +2.75V, T, =25°C , R, = 10kQ (EEE V5/2) ,Vem=Vs/2 ,Vour=Vs/2 ( BRIESHR
5 )

BB \ Wit | B0ME  mBE BAE| 24
Eof ]
BEHSE (AN FREAER Ta=25°C 10 20
vV = RL = 10kQ \Y
° HEIRIE ) - Ta=-40°C E 125°C | "
Isc BN Vg = 5.5V +65 mA
C. AHERRR BHR HAEM
lo = 0mA
Ro FFERH e fE = 1MHz 90 Q
BIR
Vs EBETE 1.8 5.5 \Y
OPA322-Q1 : Ta = 25°C 1.6 1.9
lo = 0mA
Vg = 5.5V Ta=—40°C E 125°C 2
OPA2322-Q1 : Ta = 25°C 15 1.75
lo BIMRKBNBSER lo = OMA mA
Vs = 5.5V Ta =—-40°C E 125°C 1.85
OPA4322-Q1 : Ta = 25°C 1.4 1.65
lo = 0mA
Vs = 5.5V Ta =—-40°C £ 125°C 1.75
fnes A Al Vs, =0V E 5V, FEEIRE] 90% Iy BF 28 us
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6.8 ESREIAGM
Ta=25°C, Ve = Vour = FEIEIR , B R =10kQ ( BRIESHIRHA )
140 -20 125
I\ R, = 10 kQ, 50 pF
120 § Vg=25V| -40 120 ~_
™
100 -60 —~ 115
N o
80 I 80 = 110
b~ N - c
g i N 5 8
% 60 Y J -100 % 8' 105 A\
N - [e]
- N 120 < 3 400 R
™ [}
20 -140 & N
N \ 95 N
o [| — Gain -160 N
—— Phase ‘\ 90
—20 b= -180
1 10 100 1k 10k 100k 1M  10M 100M 85
40 20 0 20 40 60 80 100 120
Frequency (Hz) Temperature (°C)
1. FRER MM SMERE IR 2. TR 5 RERANXER
1 6
0.8 5
_ 06 _ 4
< < 3
£ 04 = 5
@ 0.2 § 1 \~
5 —— ~ = S T
S 0 — R T e v[__ 8 0 T ———
g ., g ANN
m Y m
3 -04 2 -2
£ £ -3
-0.6 |B+ ‘
0.8 - e !
e — g, =5 J|l— los
-1 -6
09 11 13 15 17 19 21 23 25 27 29 3 25 -2-15-1-050 05 1 15 2 25 3
Supply Voltage (V) Common-Mode Voltage (V)
S WMAREBRERELRBERNXR 4. WAREBR
EfEEERNXR
1300 1.6
1200 :OS
1100 - = 155
__ 1000 le. S b
I 900 < 15 e
= 800 = e -=— | —t--
£ 700 5 === T
3 600 5 145 [— —-
» O | —T---"
& 500 = ',r"T.___—
o [0}
S 400 g 14 -—- +125°C
2 300 o H
£ S | +85°C
200 G 435 |
100 // i — 1+25°C
0 ----40°C
100 13
- 1. 2 2. . . :
40 20 0 20 40 60 80 100 120 5 5 8 35 4 45 ° 55
Temperature (°C) Supply Voltage (V)
5. £ BEEEARBMARESRR 6. BIMHMASBNBRASEREBRBEEANXR
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BAEM ETR)
Tao=25°C, Vey = Vour = PHEEIR , B R =10kQ ( BRIEZH LA )
14 1
0.8
12 —
< 0.6
w10 m <
g B z 0.4
E‘ 8 | | B % 0.2
< — 5 0
5 6 — >
g - *g -0.2
E 4 B 5 -04
z
2 = -0.6
08 Representative Units
o b U M. - Vs =275V
B M T OND®T T MWL N O T MW -1
- 7060095355 o - -3 -2 -1 0 1 2 3
Offset Voltage (mV) Common-Mode Voltage (V)
B7 XABEFEESE B8 XRFBESHEBERMRR
1000 6
Vg=1.8V1t055V .
5 :
T | |
= 3
< 100 <
z S . R TR .
[0}
S \\\ g 0™ I I 1
g 10 -1
(e}
= -2
-3
1 -4
10 100 1k 10k 100 k 1M 0o 1 2 3 4 5 6 7 8 9 10
Frequency (Hz) Time (s)
B9 mABERFIMLEE A 10. 0.1Hz & 10Hz WA BERFE
=y el PES
60 60
Vg=1.8V Vg=55V
R, =10kQ R, =10kQ
G =100 VIV C_ =50 pF G =100 VIV C_ =50 pF
40 40
N ~
— \\\ _ \\\
) ™ ) ™
K K
20 ' 20
= G=10vV MRy 5 G=10vV [N
O \§§\ o NN
~§§= \§==
0 AN 0
G=1VN \\ G=1VN \
20 20 \\
10k 100 k 1M 10M 100 M 10k 100 k 1M 10M 100 M

Frequency (Hz)
B 11. AR EESHRENXR

Frequency (Hz)
B 12. A EESHRENXR
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HAEE (ETR)

Ta=25°C, Voy = Vour = FIEIEIR , B R = 10kQ ( BRIEZHFIRHA )

6 TTTT 3
\\5.5 Vg e X
5 N 2 ===
=5
>& 4 g 1 \\\
< \\»
3 3.3V \ & === _40°C RN
o1 = o ‘\ \
g 3 5 o ||— +a25°C -
] N 2 — — +125°C
- =) 1
2 \ =3 1)
5 2 \‘ 8 -1 L Py
© 1.8 Vg ==
—_ ’_,—/
1 IR =10ke N 2 ==
C, =50 pF ™ = Vg =275V
0 -3 ‘
10 k 100 k 1M 10M 0 10 20 30 40 5 60 70 80
Frequency (Hz) Output Current (mA)
13. ERAHBEEEMERNXR 14. % H B E 1R 0B 55 BRI X R
1000 70 : :
Vg =275V / — G=1,Vg=18V
60 7~ -==G=1,Vg=55V |
(4
-—-G=10,Vg=1.8V
- 50 7 s 1
g 9 / — G=10,Vg=55V
2 A g O F
§ 100 2 / | —]
@ o 30 =T
Q 2 -
E o) [ orliae
20 ’ e
10 ~ s
/'
10 0
1 10 100 1k 10k 100k 1M 10M 100M 0 500 1000 1500 2000 2500 3000
Frequency (Hz) Capacitive Load (pF)
15. FF R4 RS 16. MRS
=y PES ERHEBERENXR
— 0.1 —~ 0.1
X N X Frequency = 10 kHz
8 2 Vin =2 Vep
° ° Vg =225V
= Ny o G=+1 VNV Ll
& 0.01 & 001 ===t
c — c
2 ~ £ Load = 600 Q
o
;g Load = 600 Q b N’ Bhe
b4
2 Mol e S / /
S 0.001 = S 0.0
£ N E \ > 1 14
% Frequency = 10 kHz s ‘\_“\ P f
= VS = 12.5 \ Load _ 10 kol E — ¥ T 1 Load =10 kQ LU
ks G=+1 VN ]
= | 111 = ML [
0.0001 0.0001
0.01 0.1 1 10 10 100 1k 10k 100 k
Vin (Vep) Frequency (Hz)
17. THD+N SHEERH%R 18. THD+N SHRAMAFR
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HMARM ETR)
Tao=25°C, Vey = Vour = PHEEIR , B R =10kQ ( BRIEZH LA )
—_ 0.1 0
& Frequency = 10 kHz Vg=#275V
o Vin =4 Vep -20
S Vg=%2.5V -
z )
= G=1VNV S 40
& 001 s ~
§ - /I
s Load = 600 WL2[ [ 1]] 3 P
@ A 3 _go /
a \/ 5 - LA
L 0.001 . 2 —‘——__/
s v g -100 =
£ = L1
= = Pl > | (&) LT
8 i~ ! [ H —
= Load = 10 kW, -120 .
— L -
o
£ oo T 140
10 100 1k 10k 100 k 1k 10k 100 k 1M 10M 100 M
Frequency (Hz) Frequency (Hz)
19. THD+N S3i%E K% % 20 BEAES
MERRR (FEE )
12 T 0.1 Gai y
C, =50 pF ain =
L=>0P 0.075 | Vs =275V
115 V)y = 100 mVpp
0.05
2 11
= —
S Rise S 0.025
[0} e / [0}
= 105 =2 0
& P - 8
% | _— Fall S -0.025
%] 10 —
-0.05
9.5
-0.075 — Vour Y
- VIN
9 -0.1
1.6 2 24 28 32 36 4 44 48 52 56 -0.8 -04 0 0.4 0.8 1.2 1.6
Supply Voltage (V) Time (ms)
21 EEREEREEEBXR 22 MES KRB
0.1 1.5
Gain =1
0.075 . X Vg =275V
Vin =2 Vpp |
0.05 [~ Viy /
S 0.025 | Gain=-1 g 0.5 v
© Vg =275V ° out
g 0 [V, =100 mVep \ g 0 / \
o o
> _0.02 >
o L
-0.05 / \
-1
-0.075 — Vour M
- VIN
~0.1 -1.5
-1.6 -1.2 -0.8 -0.4 0 0.4 0.8 -0.4 0 0.4 0.8 1.2 1.6
Time (us) Time (ms)
23. NMES B BRI 24. K55S BRE B S r A E 9 < R

14
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HAEE (ETR)

Ta=25°C, Voy = Vour = FIEIEIR , B R = 10kQ ( BRIEZHFIRHA )

120

—
o
o

80

60

40

20

Common-Mode Rejection Ratio
Power-Supply Rejection Ratio (dB)

N e nil] \
N N
1
\\
1
\\
N
N
— PSRR NG
— CMRR
100 1k 10k 100k 1M

Frequency (Hz)
25. CMRR 1 PSRR SR EIHX R

MR#X © 2013-2017, Texas Instruments Incorporated
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7 1F4H e

7.1 #R

OPAx322-Q1 RINZEMARRESERBHRMAES , IEEFESEs) 12 17, 14 U 16 (UEH LR, EEFEME
FHENEAEERURSRIAEERTRREENIAZLETENRESLHEE , NTTEN 1.8V 55V HEH
FEUMEENRHERE A

7.2 HEEEHE

Low Noise Charge
Pump
Bias Circuitry
> r
+IN = -
N O
/K—O ouT
Input Stage Load Bias Circuitry
O
V.

Copyright © 2016, Texas Instruments Incorporated

7.3 %M 8H

731 I{EdE

OPAx322-Q1 RIZEMABEFLIBHRERSM , AIELBREE (1.8V & 5.5V ) BXNBREE (+0.9V
275 V) FIE, AXEZERAZEERSNERAENZ Att, BRSIMANEGRZEEELDRES (B
R 0.001pF £ 0.1puF ) , XLEHABHBMETELREN 1.8V £ 55V, HEHF —40°C £ +125°C W B IER
EuE. AAGM PRENSHAESBEIFEEERBREN TR M HIAEL,

7.3.2 AR ESD &

OPAX322-Q1 RIIZEFFESIM LIHEES T AEELEME (ESD) R BEE, RAANGHIMME , XHPRFEE
BIEMASIMAN BRI M MEZENSR-RE, RAEBRNENRATEE PARREN 10mA |, XL ESD &
PoRELREHAEEANBALIERT, TSRAAGSAGRISFBRMRFE 10mA LT ; RLFFEEFERARR
B2, B 26 SR T AMAEE R BB A B (R) AR 3895 AR RRE @A BR. RINAEBHERSE
MBARBRRMARNRIRS ; EXRFHBH NAP , ZELAREFEREE.

16 MRAX © 2013-2017, Texas Instruments Incorporated
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B AR (ETR)

loverLoAD
10 mA, maximum

Copyright © 2016, Texas Instruments Incorporated

26. # A HBRERP
7.3.3 MUk

OPAx322-Q1l RIEHMARBRERITTEMASIHEEBIRREENTZAURENEN , XEREBRUE

BNRENREEMTTNE, B 27 ERTHALERY BIREEMNRHIEMELRENER.

Vg=225V Vi

-500 -250 0 250 500 750 1000
Time (us)

27. TR
7.3.4 RIREBANEN N

RATEFASERREMENIRESRENBRMBMNRBREY , TEEERBEEMESE R) LIHARNI—NMREBEER
85, WA 28 PR, XA IAMERIBM LT OPAX322-Q1l MARR (UREAFEFBELER ) FENS,

MEEHES , LWBAE

VIN

Riyx Cjy = Rex Cg

_,____L

Copyright © 20-16, Texas Instruments Incorporated
AE  HFW Cy ETF OPAX322-QL ABE ( KHN 9pF ) M LEMAFSEFRRFBE,
28. Rt ARREE AR

MR#X © 2013-2017, Texas Instruments Incorporated
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B AR (ETR)

NFE 28 FAIRAVERE , B AERBRERRNBRMERN , BIE OPAx322-Q1 Wi ABERTRUBABRR (BER
OpF ) EHELEMBBEGEEZNENE , STRELARARBBEMESNE , HELAROLX 1 FiT.
Rn % Cn = Re x Ce

Hrp
Cin ET OPAX322-QL HIABRE ( EENHLEEANH ) MEARLER )

ALATERSBNBERE , BEFRBHREMRE,
7.3.5 EMI 324 f5 AR

FRKZEBASEN TR TN EM) BWEBEXBEMTE. MRES EMI #ABKASE , AR HHPUEREH
ERXAEES EM NARERERKE. XIMESNBESELEEXNESERIEN, BERFMENEZERASE
SIMThEEEIAFE EMI M  BRAASIHAAERRSZEMN, OPAX322-Ql EERABRRIES T NIM
ANEBIERE |, ZEESR RO HRAREN EMI BIER, i RRERREARENEERR. EEEXEAY
580MHz (—3dB) W& LLE , EEE 1550 20dB B X,

7.3.6 HHEHR

OPAx322-Q1 HFHHRHWFTFHRHHERAEA  90Q, YEERABERBEEN  FBEBILFZEIER
N AREHEAHSHEM , FREXEDHERNE , FEEXHLEREMTE. 2R OPAx322-Q1 HiHMER
ERUAWIMETEARISTEIH | BENXRREN , EEZERASNFERRE  wHERTAS, B2, X
LEHRT , AHENFEREMEANRTM, HESETHLEREERESS LTS 2SBERSAEBEAR
ggﬂtujim%iﬁrﬂ%ﬁo EMEFR , ¥ F—1MEEZTRENZERAKEME , OPAx322-Q1 EEHENAMEAE
WaIEEA,

7.3.7 BAHEHAEARES

OPAx322-Q1 EXAT FEW FURBNNA. EAMASERAR —F  ARLEEERLT , OPAx322-Q1 7
RASTEBIRE, HPERARESTHRERSREN , FEERRECERAFEREE, ©H, E5NHH
NBRERE. SEESERFEER T TENRASMAL , RARMERE (1VV) EFFREEF BRI BTERBNEER
%%%E% HIAFTRENER. RENBEEERARAHBEBESE  ERBERBEASTE —MERLBERER

REBRERENEASE (CL > 1uF) WERBEHKEME (ESR) BUNE RIBHBANMBAIEYE | MNIERKSFRET
RE, WINAASBARERFRAREBRIERBEANER, MREEFESZE SR ME R AR FEAE | 7
KM ANEK+2BE , A 29 FiR. MASRERVIERHE N ESTRIEARM AT E LN —T AR
sEA—NSHHEKN/DBEER (Rs, HX/NEER 10Q F 20Q ) , 1B 30 FiR.

ENEEEFARADERABEAREXNI P MRS, BXNAEARESTR—NEE , BIZ iKY EERBEpE M
FEMEBUENABHRKNWEEBL~E— N2 ESR. ko ES2EMHRSIA—NTRE/MEHZEENERIRE, B
B, DESSBWIRETETR K, Flin , AFKBEEN R, = 10kQ f Rg = 20Q B |, BRIRE XN 0.2%, % R E
/NE 600Q ( OPAX322-Q1 AILAIRZNMY 15k ) B |, IRELXEINE 7.5%,

70 T T
| [—G=1Ve-18V
60 7 ---G=1,Vg=55V
Cd
5 ---G=10,Vg=18V
& 7 — G=10,Vg=55V
*8' 40 .
g
O

30 [ —
20 ’ B
1

0 500 1000 1500 2000 2500 3000
Capacitive Load (pF)

29. MEBEHEBRHARBEHRR (100mVpp i HBETEK )

18 MRAX © 2013-2017, Texas Instruments Incorporated
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B AR (ETR)

VOUT

200 R C

Copyright © 2016, Texas Instruments Incorporated

30. HBAMAREINEED

7.3.8 IFMRERTHE

I RS B i) R HE ROR 2R e R B AR RS H M E B M XE AT R B E. B AEBRSHER TSR NMESH
A NA F, SBRMEANEE, B 31 FME 32 551ERT OPAX322-Q1l WIERIERErtHE, EXMMPER
;E%PAﬁzzé&le B B A FRAS P R BV BRI EB/NF 100ns, ERIRE B Z AN HEATXMEENESER , M
HEStERRE,

3 1
Vg =275V
25 N G=-101 05
\Output Input
2 \ 0
s 15 \ s -05 //
(0]
g o ‘ g - /
Ke) Ke) /
> 05 N > -15
0 — > /
Input / Output v 575V
-0.5 25 ; g = =2. J
—/ ‘ G=-10
-1 -3 L
9.75 10 10.25 10.5 10.75 11 9.75 10 10.25 10.5 10.75 11
Time (250 ns/div) Time (250 ns/div)
31. IEHRERYE] 32. RE AT E]

7.4 BBHINEEER
OPAx322-Q1 RYZE KRB AEBREENTF 1.8V £ 5.5V WERHTIEE I,

AR © 2013-2017, Texas Instruments Incorporated 19
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8 R AMXHE

x
TR E8 FET TI AAABKNEE , TI MEREEBENTEMN, T E’Jg
F‘F‘ﬁmiﬁiﬂﬁ:m SERTHRMA, B RTANRERITEME , WEARENLEE
®o

8.1 RAER

OPAx322-Q1 RIIBHEEHEBNERMI MR, XERGRASE 5.5V WERMES  HEEBEAARESR
FiH 20MHz I, XL 454 5 OPAX322-Q1 RIIKANEAFEMMABENAM T MANEKEEBRKES

8.1.1 HBRERK:S

OPAx322-Ql ¥EES FE BH R, aEEXR, KBS, Y REERABNERIEKSENH, B 33 ERTX
AZ R (MFB) MY 500kHz —BMEERIKRES, XEAHL I it , SERESATHEENDISRETR G, B
TBIRN | BEEHER —40dB I THRE, DERFRBRNEEES B2 Rl ESSEN A (ﬁlzzuE
ADC ZHIfEFAMMEBIRKES ) .

EEZRERA MFB EEESN , —MESEEN A RRAEENTRMARME. IRFFE (RTE ) K8, aES
THHHES—RAFERIRER S

1. EinRMEHRKEE

2. @AEIM—N=K MFB &

3. EARMEIEREEHIL , 1 Sallen-Key ( 21E 34 FiR ) o

gﬁlip # FilterPro™ F2FAIRIESEI MFB, Sallen-Key KBNS EIEREE K. LERHTM www.ti.com.cn &
TR E.

OPA322-Q1 O Vour
f— +

V-

Copyright © 2016, Texas Instruments Incorporated

33. =K B4KHT 500kHz K& 5K 85

1.8 kQ 19.5 kQ
Vin=1Vrus O—\/WTWV\—‘
33nF —O Vour

Copyright © 2016, Texas Instruments Incorporated
34. OPAx322-Q1 BlE R =4 20kHz Sallen-Key 885

20 MRAX © 2013-2017, Texas Instruments Incorporated



I} TEXAS OPA322-Q1

INSTRUMENTS OPA2322-Q1
OPA4322-Q1
www.ti.com.cn ZHCSB76B —JUNE 2013—-REVISED MAY 2017

8.2 HMANFH

2.25kQ

||
[
2.25 kQ 1.13kQ 1nF

Input —\\N\————
OPA322-QL ——O Output
4 nF +

Copyright © 2017, Texas Instruments Incorporated

35, —HHEERRERER

8.2.1 RITER
- #BE=-1VV

KB & LS5 E = 50kHz
—40dB/+ 25 AY 35 K 25 M B7

FE B35 SR IE B B9 X R R RIFE T 3dB AYEaSIE(E

8.2.2 FMRITRE
DN 2EBERTATERENEZINENTRERSRIFHE, FALRK 2 TEBEZEHE.

Output( - -1RiR3C,Cs
Input s% +(s/Cy) (VR +YR3 + YR, ) +YR3R,C,Cs @
ZRBNTEESRE, NTZER , ERESNEBEB.LMREDT AN 3 1HHEESH,
Gmn:Bi
Rl

1
fo =— R:R
c=os (YR3R4C2Cs) ©)

ARG TEMLEKRERIRIT. WEBENCH®RRARRITBRE—REL, HEgm A BETRANEREKR R
EFF, f58) WEBENCH® JEKRITER , AP AERBEN TI SERARN TI HEBSEXFRHANTRAHK
TERERKERRITAR.

WEBENCH® i&itHFU0UEFREN T ERRIEM WEBENCH® EiEERIRITEE. APBNZIENAEERBERNT
RZRERIERERMBRERVZIT, RILMHBE,

AR © 2013-2017, Texas Instruments Incorporated 21
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BANA ETRN)
8.2.3 NAML

20
0 ™N
N
N
N\
— N
g AN
~ -20
< N
S N
40
\\
-60
100 1k 10k 100k iM

Frequency (Hz)

36. OPAx322-Q1 =Bt 50kHz {KEiE KT

9 ERIFREW

OPAx322-Q1 RIWHETHEBEEER 1.8V & 5.5V (£0.9V & +2.75V ) ; FZHIKIE —40°C E +125°C KR
ETEM. #AHEH DN BT AURSHIFEEEREENTLMEETLHNS

CAUTION
BRBERY 6V AR BRHFERKABRS ; BSRLXRAMEE,

R 0.1pF ZREBRF[ETHRSIMMNE , IR NERFEFEXSHEREBRFRERRKNRE, BXZHERHFN
BENESHAEE , BSRAHE.

22 MRAX © 2013-2017, Texas Instruments Incorporated
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10 ®hE

10.1 #H/EIEmM

OPAx322-Q1 RIEHMAZE. NTHREH[M4NTEITEMEE , FERRFNSMENRIERIR (PCB) MENE, &
MESNBRSIHAERC EEZESREREE U BENRERASN. SREA[ELMTNXAEER/DBEN

®its

10.2 #wRETRH

GND
Use a low-ESR, e
ceramic bypass
capacitor.
VOUT
VS- ouT F-—---- 9
|
|
|
|
V- :
/v !
Use a low-ESR, :
ceramic bypass GND | Re
capacitor. Vi N : N oD
| v
Run the input traces /\/\/\/ \
as far away from
the supplyylines Re Place components
as possible. \ close to the device

and to each other to
reduce parasitic
errors.

Copyright © 2017, Texas Instruments Incorporated

37. wWRRH
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11 2RI SRS 7 Fr

11.1 23 Fr

11.1.1 SB=Hr=fms s

T RAGS 8 =07 72 SRS R ME R, RREM S 287 S BIR 55 B ARE 1 3E A SR KA AT, ASREM st 2%
77 BRI 5% B e AT T P EUIR S5k i R A AT .

11.1.2 JFRIH

11.1.2.1 TINA-TI™ (G234 T#)

TINA™ 2 — K@ . Thagsm K H B T i B, WREFHET SPICE 51%. TINA-TI™ 2 TINA AR
— KB REIIREIRAR, BT — RHVLCIRAG TSN, R ABFIE TR T — N2 ZE ., TINA-TI 24t
1£4: 1) SPICE B WEAHH > H7 LA K HoAth %1+ Thfk .

TINA-TI AT\ Analog elLab Design Center (FEfDlHL7-SEIG S ikt ) Audh Tak, EfedteinEaabiiae /1,
{E15 P aete U2 Fpor SO s R B RES SR Ak B AN R AR B 1 . BRI Thag, iz —
ANENSFIPTENTT T Ao

X T 2R TINA B4 (H DesignSoft™424t) mi# TINA-TI B4, &M TINA-TI 3L
32 W R B TINA-TI 84

11.1.2.2 DIP &Hl#§ EVM

DIP &ML & EVM L ESRME T —Fhrxh AN T G 2% 28 4 3E 47 R A B v F O 8] AR A 77k . PR CEGEH TR T
4. D B U (SOIC-8). PW (TSSOP-8). DGK (VSSOP-8). DBV (SOT23-6. SOT23-5 il SOT23-3) . DCK
(SC70-6 1 SC70-5) LA} DRL (SOT563-6). DIP i&fc#s EVM o] #5151 BHIHEE F 2 B 8 50 B AR .

11.1.2.3 BHIEEILK A TS (EVM)

BHIZH EVM & — R0 2% I, (AR A 25 P 25 B R SR AR S R it AR BT Ah A B L AR
B, ATV RIEIAGIE 2 AN . 0 5 AMBIRIRT R, AR AMBLBY O MR i AR . SR
PDIP. SOIC. VSSOP. TSSOP #l SOT-23 4.

XL LR S s AR, P R B AT R BEAR AR . T BB AR T W IE AT HOBOR 3%
EVM I H JLANE SRR AR ae PR i o

11.1.2.4 Tl EHE T

TI SR FE BT BRSBTSk B SE IR = %t N & R AVE B &, $eft T2 st
RBR I TAF R, Fkede. (FE. 523 ENR IR (PCB) FLER R B A AR LE . MRk 5Ll R ME R & 45 R .
BEREL TI Bk &, & Vi) http://www.ti.com.cn/ww/analog/precision-designs/ .

A

11.1.2.5 WEBENCH®JENR; #3145

WEBENCH® iy Britas2 ke s, DhRgas K 8 T A i A IR cas BT #2 /P . WEBENCH®  Filter
Designer fu¥F i/ lid i 4% T1 A2 SHBORE LA T1 LSRG 5 15 0K P A TEIR AL AR e DR A B e 2 B0 7 5
WEBENCH® it o0 LURE T 26 () T B it WEBENCH® JE#SBETH 3. APl i 12 TR W] 7E KN ) A 58
182 A DRI B AR AR R DT B A B

24 AL © 2013-2017, Texas Instruments Incorporated
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11.2 R CFF

11.2.1  AHRSCAY

%))EH OPAX322x-Q1 HJIK, HWZSH THAHR . Fra XSO www.ticom E R (BRIEAH B
«  (QFN/SON PCB i£#) (SLVA271)

o (V7P 5| ki iR AR ) (SCHRk%s 5 : SCBAOLT)

« (OPA322. OPA2322. OPA4322 EMIR #i T-#£FE) (SBOTO05)

«  (FilterPro™ /45 ) (SBFA001)

o (CRHE# ADC Fll Z BB 75 IS 7 6 as AL F L i sf 7% AFE ) (TIDUATT)

o (K HLE R LA AT CT %8 % 225 ADCIMCU 921411 ) (TIDUASTA)

o (fEH I ] AL KA I S (5 O T HL B AT R AT I & ) (TIDUS85)

o CRAWIE] G KA 1L 72 2 (5 5 i 17 HLBS E AT HB R AT I &) (TIDUS69)

11.3 FHckER:

;§§U$ TGS I B . A BIEEORSOR . SCREAAEIX SR TR AT DU B R A B0 K7™ i (1 PR )
114K o

x 1 MREERE:
A P i SRR SLEIT I HARCEY T HAA KRFAIALX
OPA322-Q1 T FL T Ak T FL Ak T FL T Ak T HL Ak T HL Ak
OPA2322-Q1 T HL T Ak T HL T Ak T HL T Ak T HL T Ak T HL T Ak
OPA4322-Q1 T FL T Ak T FL T Ak T FL T Ak T FL T Ak T HL T Ak

11.4  FWROCR BE Hrid sn

WA T @ AN, E VTN ti.com.en LRSS RS SO, A D ARIEAIE TR, BRI
e B E SR E ., AREMEAER, EERETM OB SR ES e I il k.

115 #HX&JHE

THEEEREMET T £XERERE, SEZEAANTHEN N2 EERBEEEH, IERNBEHTFHEE T FARAE ,
HAFT—ERBRTIOND ; FSE TIH (ERAZR .

TIE2E™ HEL4X T 89 TREJPX TREIH (E2E) X, btk X613 B 8 E Tiedt TRIT 2 B hE, £
e2e.ticom 1 , BALZAEE, 5 ZHR, HRBEHERTIEN —EHPERRE,

RitXEF T SERIIXSF UTHBEREERERYMN E2E Bz, RIIXBIEURBRIZFNERRER.
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11.6 s

FilterPro, TINA-TI, E2E are trademarks of Texas Instruments.
WEBENCH is a registered trademark of Texas Instruments.
TINA, DesignSoft are trademarks of DesignSoft, Inc.

is a trademark of ~ Texas Instruments.

All other trademarks are the property of their respective owners.

11.7 FrE i s

A XU BASHRANE ESD Y. FAEEEEEIN, MoK S —REM D0 ECE T S iEid, PABTIE MOS [TIHGE 52 5 s 45
hiad i

11.8 RigF

SLYZ022 — TI ARiE#.
R ARERSNH HAEREAE. G55 E Lo
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12 HUB. BERATRTIAE R

PAUR TUm R S U B3N IS B o X L5 D2 158 SIS ol B . Bl in 225, A S TR, H
SR ISTRHATAEAT o UnTE SR it Ui B 5 R0 SE AR A, V5 2 B 22 () A
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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)
OPA2322AQDGKRQ1 ACTIVE VSSOP DGK 8 2500 RoHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 ovDQ
OPA322AQDBVRQ1 ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 19AD m
OPA4322AQPWRQ1 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 4322AQ1

® 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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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 19-Jan-2022

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 OPA2322-Q1, OPA322-Q1, OPA4322-Q1:

o Catalog : OPA2322, OPA322, OPA4322

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
R Y AR T
o O &|( Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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
| [ |
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO OO0 0 O0 Sprocket Holes
| |
I I
Sl I ——
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
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)
OPA2322AQDGKRQ1 | VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA322AQDBVRQ1 SOT-23 DBV 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPA4322AQPWRQ1 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 3-Jun-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2322AQDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
OPA322AQDBVRQ1 SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA4322AQPWRQ1 TSSOP PwW 14 2000 356.0 356.0 35.0
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PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

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. Refernce JEDEC MO-178.

4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/F 06/2021

NOTES: (continued)

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

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/F 06/2021

NOTES: (continued)

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

INSTRUMENTS
www.ti.com



MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.

i3 TEXAS
INSTRUMENTS
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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —f~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
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.
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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.
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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 T PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
e ER
! (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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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Operational Amplifiers - Op Amps category:
Click to view products by Texas Instruments manufacturer:

Other Similar products are found below :
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