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7.5 HSHEM : Vs= 4.5V E 36V ; £2.25V F +18V
To=25°C, R = 2kQ EEZFHEER , B Vou = Vour = FEIER ( BRIEZ S )
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BAM : Ve= 4.5V E 36V ; +2.25V E +18V (continued)
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Ta=25°C, Vg =#18V , Vo = Vs/2 , Riopp = 10kQ HE#EE Vg/2 , B C, = 100pF ( BRIEZ HAEER )
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HAEE (ETR)

Ta=25°C, Vg =218V, Vo = Vs/2 , Riopp = 10kQ HEEE Vg/2 , B C, = 100pF ( BRIEZ HM5ER )
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BAEM ETR)
Ta=25°C, Vg =218V, Vo = Vs/2 , Riopp = 10kQ HEEE Vg/2 , B C, = 100pF ( BRIEZ HM5ER )
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HAEE (ETR)

Ta=25°C, Vg =218V, Vo = Vs/2 , Riopp = 10kQ HEEE Vg/2 , B C, = 100pF ( BRIEZ HM5ER )
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Ta=25°C, Vg =218V, Vo = Vs/2 , Riopp = 10kQ HEEE Vg/2 , B C, = 100pF ( BRIEZ HM5ER )
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HAEE (ETR)

Ta=25°C, Vg =218V, Vo = Vs/2 , Riopp = 10kQ HEEE Vg/2 , B C, = 100pF ( BRIEZ HM5ER )

2.5 mV/div

Output
Input

Time (200 ns/div)

G=+1
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Wm

2.5 mV/div

M

Output
Input
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G=-1
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I
I
I
I

12 fUFRE ( 10V BHER ) = +2.44mV
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MR © 2017-2018, Texas Instruments Incorporated
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HAEE (ETR)

Ta=25°C, Vg =218V, Vo = Vs/2 , Riopp = 10kQ HEEE Vg/2 , B C, = 100pF ( BRIEZ HM5ER )

40

Output Voltage (Vpp)
BRSNS N W W
o ol o u o [62] o (&3]

Maximum output voltage without

\ slew-rate induced distortion.

Vg = +18V \

Vg = +2.25V N

\

1k

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

37. RAHHBEEESMREMNIR

140

120

100

80

60

EMIRR IN+ (dB)

NHI D !

40 /

20

10M

100M 1000M
Frequency (Hz)
PRF =-10dBm

38. EMIRR S5 AR R

14
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8 ¥4 %BA
8.1 #hiR

OPA145 SR 2IRIhAE JFET AR KE  H BEF HENEBMEN KRB AREER. EEHEE V- EANHE
i HERAAAEE , RITARTLRA JFET BASNWEEEZMNEN |, FRAREZIETNEERER
EEBELIRES (ADC) MEE#EE (DAC). OPA145 254 AJ38H] 5.5MHz Y8R TLFM 20V/us MWEIER | #8
%g‘gﬁéﬁw (HEE ) WESHER , IEEESEINFE ]1T, WWEEHH 4.5V E 36V BHRH +2.25V F +18V X

OPA145 SBHMFE T/HEEESTBEN —40°C E +125°C , A THREHKLENIENEA 5 5|8 SOT-23 ik, 8
S VSSOP ¥, # 8 5| SOIC Fi&

IHEERER 7R T OPA145 MR ERER,

8.2 IThREIEMR

B

é é I é | 4[1

-

O OUT

¥ \
\ ¥

Pre-Output Driver

¥ \

'bETL
@
<«

Copyright © 2017, Texas Instruments Incorporated
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8.3 4 i%8H
8.3.1 I{E#fE

OPAL4SIZEH AR AIEEBRINMNBRTEEEZI T, HIEBETEERN Vs = 45V (#2.25V) £ Vg = 36V (=
18V), ZBRHFAEENMER ; EREE 45V (#2.25V) WER/PBEERBEE. JF/NF £35V B Vg, HEHWATEBE
TEFEPEBEER, BREERET 40V ARESXN S ERKARK  BSRLEINRATEEER. TESHNTEER
EIEBREBE T, = —40°C £ +125°C NUBH, BEREE, BECEIMEMTLNEES KU M E MR
TNo

8.3.2 AMHAHARBEM

OPA145 MZiAASMEE BN, ABMITESFMERT TR, ENRESNEBRARNAGRD THRARN
MUAERF TS BESRESRTG. At , SEMABRLTERERE, XTERENSKHEN S ER2EMN—1
5%&%&*#9/]\%'35.%% ( @Jﬁﬂ , ROUT = 50Q ) o

27 BT TENBAMARNPMESIHNEN, BEXOTRBNNALERNEMES , FSH (REHLEEL
BEEMARERMEE) |, FEAM TI WE TR IZ A,

8.3.3 HHEBFRRE

OPA145 E5#F9% H R NI B REIE +20mA/-20mA SBEA (EER/DLER ) , WEEHEENERHR
Paf. ZERERIBUATEANEE , E 36 FiT.

8.3.4 MRFEMAE

39 IR ARARENERREEN ZERARSEFEATRRERMNNEBERS ( TRIREMAINE , Rt R=4&
AR ), BFERT OPA145 F1 OPA211 , HitE T EHERREE, ZEMABAGHBTLEBERFIE
MEREES,E, EERFEFRAARENTS,ERE, BRBRFNRAAREERNESERE | HFREFE
BEERER— TMNEFBEEDE. Bt , BENATZERABNREREFEORTREE. RERRER |, B
FAIZBAIT  EERFESEES, AT ZEMAEXA FET %A, OPA145 25443 B 1K &5 F M 7 FARAEK .57
=, Eit , OPA145 RFIFAMBEREE WX FEMEFRRERMES , #UUZKFIT , XESERAIERE
n BA NEFER,

B9 FIRAEEBHREITELNX , AXSHUT :

o e,= BHERFE
I, = B
Rg = JRFEI

k=IRRESEH =1.38 x 1022 J/K
T=FEERE (K
EXTERFNESHACE  BSNELAESITE,

10 T
1: OPA211 \7 /
/ ]
/

100n //
OPA145 ‘/

Voltage Noise Spectral Density, Eq, (V/Hz!?2)

10n [ Z
1in — i
[_--"" | Resistor Noise Rs = 3.8 kQ
0.1n
1 10 100 1k 10k 100k M 10M

Source Resistance, Rg (Q)
Rg = 3.8kQ ( #NE 39 Fi’R )
IR ER E | OPAL45 [k OPA211 EFERMIETS,

39. RARMIMIE TEREERN OPAL45 M OPA211 KRS HERE

16 MY © 2017-2018, Texas Instruments Incorporated
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M B ETR)
8.35 EAREEITHE

ERFEBERRITEZFADNAERER. HPRFERERSBRTARSES N ; NERREIXBEZEK
REBFEEMRNTIE, BRIRFRMERE2ENTHMRE.
REFKEEBoENRRFSEENSRAIEL. B 39 ER7TZEH. FERBENEEE ; Qi , FEY
BERZERABNRBEEAREARERELEGFENHENS .

B 40 R TREME (A) MR (B) EERARNERA ELNR, ARSHELRT , RBNFBEBITERS,
BEBLT  SERASNERRFSERBEEBZTERN , #M-EFTANRESE, B2 , OPAx145  1RIE
HY BB TR 75 B E T 7 A Y BT ER S AT DA B RE it

— R AEEIE RS EN RIRBEEFEXNES REEE LR, KEARRIBEETAREBAENEE, ATAR
MEENEREITEAR,

(A) Noise in Noninverting Gain Configuration Noise at the output is given as Eq, where

R Ry Ry 1\?
1) Ep= (1 +R_j) : \/(es)z + (en)? + (eRllle)z + (iy - Rs)? + (iN : R11+ RZZ]) [ Veus 1

%4
(2) es=+4-kp-T(K)-Rs [\/E] Thermal noise of Rs

©) = [4-kg T(K [Rl'RZ] [V] i
€RylIR; = g T(K) R+ R, Viz Thermal noise of Ry || Rz

(4) kg =1.38065 10723 [%] Boltzmann Constant

(5) T(K)=237154+T(C) [K] Temperature in kelvins

Noise at the output is given as Eo, where

2
R, 2 (. [Rs+Ry) R,
(6) Ep= (1 +Rs +R1)‘j(eN)z + (er,+rsir,) + (lzv R ¥R 4R, [ Vams ]

(Rs +Ry) "Ry

4
(7) ery+rgir, = \/4 ~kp-T(K) - Rs+ Ry + RZ] [\/E] Thermal noise of (R; + Rs) || Rz

(8) kg =1.38065 10723 [%] Boltzmann Constant

(9) T(K)=23715+T(C) [K] Temperature in kelvins

Copyright © 2017, Texas Instruments Incorporated
(1) ey REABHNBEERS, T OPA145 ZEMASE |, ey = 7nVVHz ( 1kHz &t ) .
(2) iy BRASBNERES, T OPAL45 EEM A | iy = 0.8 fA/NHzZ ( 1kHz Bt )
(3) BEXRFUHMWHMBR , WiHE TI SHEXRERS,

40. BEREERFITE
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S50 BEEA (T M)
8.3.6 RIRP

OPA145 s EFRTMMURZHRIFIIEE. HMARBHELAMELETERN , 2 FET IR MAZERASRS

REMURE, XRRMEHEEPFAARNEHACHAEBDECEMNNEELNIAR , 2SBH B R EH ABTE

§$n° OPA145 BRI ABRKAIEHBEBELS AN REMURE ; ik, BHRIEESHNERIP (EFSH
28) .

8.3.7 BRI

RITARZEQRAIXTEZERAREZBILHEINEAE, XEFBANEQETHRARA , BRNESSKE
FelHMEZERAHEIM, XERESIMIENES - IREFHMIBNFSEGIE T ZNEED 5| M5 E BKRA
ENBSEHRMRE, I, XERXANENATEHERE (ESD) RIFREF MAR I MARIEP R L BER
TRZENW ESD BHHEW,

REB RS THZER ESD BREASHESYREHANXKELBAAEL, BSHE 41 TH OPAL45 SRHEFEE
8y ESD BRMER (AELXEIER ) o ESD RFBEPERSMHAUZRE | XEZREMNBAMNMA LSS
ELEZEE NI BLE  FEOERIZERARANRKEM . XFRY BIEAEBIKIERE TENLE TIEEFDR

PN

7Lho

— ESD BEHFE—NRFENRAE. SBREKTP , MKPECEL¥SAB[UERBRERTERN —NMEENAEE, &
;E‘%gg ESD fR¥F EBERHKIR T A A RIZE M AR B E K BB ER L A RR, R BRRKEIEEERARE
2 T o

HMARSNRAR[B[AEIM L% ESD BER , BRFHRE - IS IER-NE, REDRMEEE , RK
BRUTRSBE, RBSEAEAMEASRERE , ZBEST OPA145 MIEETHEE , BETHMAEFEER
F. —BBHZEAE  RKEFSARZEFFERN LNBEHEHERSNEF,

HIZERAREAR 41 FIRAXEBRE , ESD RPEHMRREFIFEIRS , HEFSENABRKET. T,
MREMPBEBIREMEESI MW THEBEEE , TREKEE-LAH, MRXMOREHA , 2FE-ENA
1&2 , RENE ESD RFPEHRBIURKFEMZSER. WRERBHREEL_MERE , BROBRRKR

41 {HT —ANEARE, HhmABE Vy STERRBE (+Vs) 500mV £EEE L, BEPFRENEEER
BURT R, MR +Vs e RIRER , BALEN —MIAHVL-RERSSE , AFERESE +Vso BXR
BEN vy 2FRISHER. it , ZEEROAREN NA FEARRRFA 10mA.

WMRBFTEERR , Viv RAURTFEFNBRNEEERAR  RAEENELREERTTEE, XMERLRE
B, BRI BEETREASIBEHESERARNEX ZATEE,

S—NERLRBER , MREBLR +Vs B Vs 7 OV NEHMAEMN—NMAAGS , MASRFOFAIM@EL,

B , BEAEREURTHEIRE 0V ETAAGSIEENNEE. NREF2IASHIRS , WEERAEBFLRE
RABRBARELISR-REHTRAE, BZRSHIEEERESRY , AARREURETEEEIF. IRBRK
Eﬁﬁﬁﬁﬂ?& , BT —IRENBREERFER. BRAFERTAARNEBEIURBABEPNRESR
MR E BIFEN ZBRAYRIEE S , WA LA R JREI AL R INASBSTA—RE |, W 41 iR, LAEBIER
FHRE , ME-ZRETREEE TR SE.

T, FHREELAEBE , AEFH-RETLFIHNEE LAZTEI R TFBRRBEKTRSE,

18 MY © 2017-2018, Texas Instruments Incorporated
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B AR (ETR)

Re

(1) Vin = +Vs + 500mV,

-In A
? Op Al
+In Core
=7 T +/

Edge-Triggered ESD
Absorption Circuit

1

1

1

1

1

1

ESD Current- i
Steering Diodes 1

mp A
% I
1

1

1

1

1

1

1

(2) TVS : +Vsmax) > V1vser (min) > +Vso

(3) BWELAN 1kQ,

41. FMAEB ESD B R HEHAB BN ANXR

MR © 2017-2018, Texas Instruments Incorporated
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S50 BEEA (T M)
8.3.8 EMI &l

BT (EMI) #IFIEE (EMIRR) AT ARBEIRZER AN EMI itt, NiFZESEBAE XN , SHESERS
SRR PFEBETMX—FALFAFEM, MR- MNEERAR[EFTERMINEHE EMI SRV KFLEETLL , WEEZ
BABLEEREN EMIRR ( HXDEN D NEXREL ), BZMEETHRNE EMIRR , EXHoIREHNNE
F3ER EMIRR IN+ |, HEESRINEZER AN EHEH A SIBIE | AIEAZBRREIER EMIRR $8E, &
BRI, XNENEHEBAHRT EMIRR Ui , RREUT=4;

o AXFRAH |, ZERABEHASIEN EMI EAER , BE LLERSIBSH E 5| MR F R ESAES.
BHMREZERASMAEEXNTNYIESAR , ARINHIEFIELN EMIRR 4488,

ERESIE ENE EMIRR b EEMSIH ENEFERE  RAE PCB LAILIRERMBE AR T, XMREFES
EHAES A EZEEMBIRMERAR T L K MASEHEMAHRIEEY PCB ELcRXEEXNEEER,
ERSIRHINEHEAAFEMIHOSHESTRLFETFEE , RABKRTRE EBNIARIERRRIE
BEETRIMIENEBNES. E AR, BRIFBEFE LLEZSHESHN EM 2SS EEETINERRE.
BAEESEMRINTH. NARBBELT AERENTEBESURKFRAMNZEOZEERETEHH
REANEE, ® 43 ER7THERES EMI X OPA145 @i A KEBEEMN ST,

OPA145 B EMIRR IN+ S5 EMXZEWNE 42 FiR. OPA145 BB AN 5.5MHz, {ETFZ5MEM
EMIRR MEERREENTEERRSEFTREANTIES,
B2 (EEHMAEER EMI ALY |, AT www.ti.com.cn FEi%3X#,

al
o

140

120
100 NAVJW
/

V- Supply

~

|

S
=
(4]
(=]
8
=)
= >
A 8 _
+ 80 g 90
z L o
x 5 V+ Suppl
% * A / £ -1oo i
w e
40 ———/ § 150
T -
20 =
=
w
0 —200
10M 100M 1000M 100 1k 10k 100k iM
Frequency (Hz) Frequency (Hz)
42. OPA145 EMIRR IN+ 43. OPA145 EMI S MM AR FHRE ( BIR )

20 MY © 2017-2018, Texas Instruments Incorporated
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R2HHETESGRHNATLEBINISESHET OPAL45 ) EMIRR IN+ B, i&it. £ R 295 HNBATET
BAHNEEMEREELSRERTET. ZEENTEXERAY NAFNEHEXRITHARREE ARSI
FBRESRTH (T, BEMEST (ISM) TLL BT ) WHE T/ENRITARTRESIER,

3+ 2. OPA145 £ B#R3E TH EMIRR IN+

S R A5 E EMIRR IN+
400MHz BHTL B, BHEE, KZ=BRE. SR, Bk, 8BS (UHF) BA 54dB
900MHz Eiﬂﬁ%ﬁﬂi%\i}ﬁ (GSM) RiA , I"#B&EE. §$M. GPS ( £ 1.6GHz ) . GSM. MZE#¥3), UHF B 68dB
1.8GHz GSM R , NABHERF. THw. EE. LK (1GHz & 2GHz) 86dB
2 4GHz 802.11b, 802.11g, 802.11n, EIF® MABHBEE. T, RZMEST (ISM) BLIFER, WRE 107dB

: LBBENEE, SKE (2GHz £ 4GHz)
3.6GHz TLBEN, MEBEMNSH. LE, BaIERF. SR 100dB

5GHz 802.11a, 802.11n, MZEBEEMSM. BHEE. KZNEEE1T. C KK (4GHz £ 8GHz) 105dB

8.3.9 EMIRR +IN JiRE &

44 ERTHRATMR EMIRR IN+ WEHEREE, SHURAEARLEZERZERASBERHEBAR T, ZZEHR AR
FABMESEFERIN , HMHEEEIRERKSE (LPF) MBFFHAEX (DMM), Zi=E R ASEH AR AR
NAMSSHBERS ; B2 , FHAE EMIRR IN+ RHARMEMERXFIRN. FENERKXFBERT ARERE
HNE, LPFRTAXREARTINTARBENERRIMNESREF.

Ambient temperature: 25°C

+Vs

50 Q % Low-Pass Filter
+

RF source v
DC Bias: 0V s Sample /
Modulation: None (CW) Averaging Digital Multimeter

Not shown: 0.1 pF and 10 pF

Frequency Sweep: 201 pt. Log supply decoupling

+

44. EMIRR +IN A B

8.4 ERMFIhEEE
OPA145 BEE% —IhaeE =R , AIEERBEEKRTF 4.5V (22.25V) RIEFE I, OPA145 MR KBREER 36V (=
18V),

MR © 2017-2018, Texas Instruments Incorporated 21
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0 MF—LRAF

x
MNAMSKI E8 BoNEEFTET TI KEE , TI TEREABENTES, TI BF
;Eﬁﬁ@iéﬂ#%éﬁﬂi?ﬂ@ﬁﬁo ERNRIEANRERITEEEREIN , UBERRE
Thge.

9.1 MRAER

OPA145 SR REMEHRENZERASR , EREES, B AREBRNERMAXRERE. #EF KRFNS
EHRBEROMAT , ERERR[TFERILRMEIMBE. KSHBERT , 0.1F BRREEBHEZER, REIHE V-
EANREREHEENHAEE , RTARTURA IFET RABRNERER/RENEE |, FRAS[EZHHH
SRS RERIERRES.

02 HENH

~—e———() Output
OPA145

Copyright © 2017, Texas Instruments Incorporated

45. 25kHz {KiEiE K es

9.2.1 i&ITER

BESKBEEATECESLE NA PRIERFSHFIEREE, OPAX145 SBSHFEESHERE. SRENEGRIE
KE. 45 RRTESLENAPLFEETN —MEE BEEFELN —MEBIIEKEE.

gt RBIERNL TS -

. @3 =5VIV( RIEERE)

o KBEELLSNZE = 25kHz

o EHPIEISIEEN 3dB K= EI LS KIEK S5

0.2.2 FMRITARE
45 BRRTRATEREMENEENETREBRNZRIRERK., FALN 1 ITEBEEZE,

Output (s)= -1/R4R3C,Csy
Input % +(S/Cy ) (VR +1/R3 + VR4 ) +R3R,C,Cs 1)
ZEENTEEERE, MTZBEE , EAESNEEHLLARTEY 24X 2 HHEEL
Gmn:Bi
Rl
fo=t (YR3R4C,Cs)
C_27Z' 31t4~2%~5 @)

22 MY © 2017-2018, Texas Instruments Incorporated
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BANA (#ETRN)

AERAR G T EF{LEKESRIT. WEBENCH®EKESRITSEBRE—MEE, e XBEETEANERERERRIT
BF. f8B) WEBENCH® JERERiIZITES , RITARAEABE TI SEHRASHIN TI HEBESENFERNTRA
HRBIBRENIERRIKIT,

WEBENCH ZitFOUETREN T EFRRIEM WEBENCH JEKSERITE., RITARBEZIEAERSHART
RERERIEREFHRRERNEIT. RIEAMHBE,

9.2.3 NAML%

20

Gain (db)
8
/

-40

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

46. OPA145 =B 25kHz YL E KK EE i ES

9.3 R&ERHI

9.3.1 16 { 100kSPS 4 =z B R &N &

OPA145 BEZEFEM (-V) WENBS |, st I3 ADS8867 16 (UIMIIEMNEIEEZFN ADC , BB EHREELE
100kSPS , E&Ht[E 1200ns , ¥%#AtE 8800ns, £ — R 493.5kHz BIMET LM 100kQ HEPRIEE , B
REALE ADC WERRERNTETBHIRES +38uV (5V ADC EHBEEE +1/2 LSB) » RENENHERT R
THRZNYE , fINERERRAIRRENFAE , e TERE , TENEEISREESLES ADC , URREMHTN
gg%m&%&% MR FHBRP. mMB , FREERLKFRERS Rriervs M Rrerve TR ARE R DB HERBE S

LZEREEREFFEE (SAR) ADC WANRHBERR[EEINE_—LfE , E-RREMRED 16 WEBEMENRE
Wi H_HPMAN OPAL4S MARBENE ISR , UKAKAAKRTR , HEBEIHEA R3. C3 M R4, C4
MR —NEAFERE  LUOBRDF R HMET , LR ASNREYE (SHEBE 26) ., C5 M C6 3 ADC AEPRFEE
BENVBEEMSA , RS M R6 2N FREMILTE-_RWHENHBE , URNMHER, B XFNR A L /TEH
EznghtAnARRZANREE  MATERE 16 UIREMAE. A E—RAULIRIT RS HRVHRE |
DR EEN B REFHINRLMIEEKE, ERALBRITESY , IR EEEARPEMESH TR, 48 8
AT EXFIRN RGN EMRE , B 47 ERTEXERABFM 5us £ 6.2us RINRES OuA WEMKE. &
6.3us B , XEB-MEHEFRET N Sus (HERE ) , HE ADC HRFHHE (6.2us & 15us ) BE , RS 15us
F 16.2us SEE R IIRE,

MR © 2017-2018, Texas Instruments Incorporated 23
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RERE| ETR)

25Vto5V 27Vto3.6V

AVDD

ADS8867

(Ol
N

—C, Co
Twisted Pair 432p  200p
.
1180 Q
Fast Silicon R
PIN Photodiode +ov 22 GQ
|l
5 pA ] —\\V\
38pF C,
2.5 mW/cm
Photovoltaic Mode 3\5)\5 Copyright © 2017, Texas Instruments Incorporated
R
50 kQ

& 47. 16 {Z 100kSPS £ BEHEER

500
200 Error Signal Acquisition Stop
300 \A /r\ |
+1/2-LSB
S 200 &
=
100
S \ <
8 0 N
° A z
2 -100 /2
& -200 |8 5|
300 -1/2-LSB
-400 ]
Acquisition Start
-500
0 5 10 15 20

Time (us)

48. 16 f 100kSPS £ ZzhiEMiaEMAE

10 EREIN

OPA145 B3FHIEE THEBEBE R 4.5V E 36V ( £2.25V & +18V ) ; FZHIKE —40°C E +125°C WRETE
Ao BAAEKM PN BTHRIFEESIRENT(LMAITILHNSE,

CAUTION
BREEEY 40V X SR ER K AR , SN LXK AMERE,

24 MY © 2017-2018, Texas Instruments Incorporated
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FF 0.1uF BRRBRF/ETRRIMKHE , REEESERERBFENREREBERNRSE, BXZRBRMVEN
HHER  BFZRAEBD.

MR © 2017-2018, Texas Instruments Incorporated 25
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11 %=F
11.1 #H/EEmM

NTRUBHNREZITHRE , NEARFH PCB AR , B4 :

R IEY SRR EBIREIMRZE R ARBRA S S AR B, SHREARHFPELBFRRPEETBIR
RATHRERSERS,
- ESA BRI E LR BERK ESR 0.1pF MESKRERR , AEMNEREFIEHMF. M v+ Bl
HiRE RN SRERFEATREBERR MNA.
HEENEANKFR, LI ELREMENZERNRENF G E2—. $FE PCB PEAEN—ERZZF
FIMENERE, SR TRANREBETIE EM) BF, BENKFEDNELIE b HTYER
B ERMERESER. ARXESHARE  BSRNAFH (PCB B—NEEHMAFRITHANH) .
NTEOHFERE , LR AELRTREERRELTMHEL, MRXEELTRERESE , NHBRE
SERRFELAEEMILFITE.
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IN+ O—N———{3 | +IN out| 6 f&——»our
R2
-V
4 | v- NC [ 5] c1
R4§ L y
"% c2

Place bypass

capacitors as close to \
onp  Use ground pours for IC as possible
shielding the input c3 c4
signal pairs
R3
4 )
IN— O
1 | ne ne [ 8] +V
R1
7V 2 | -IN v+ | 7]
(3] +n out| 6 J ouT
r2 | VV\A
§ ] v ne [5]
IN+ GND \ J
%7 R4 -V
Place components C1 _| l_ Use a low-
close to device and to <4—— ESR,ceramic bypass
each other to reduce _| l_ capacitor
parasitic errors Cc2
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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 ®3) (4/5)
(6)

OPA145ID ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA145 Samples
OPA145|DBVR ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 11B2 Samples
OPA145IDBVT ACTIVE SOT-23 DBV 5 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 11B2
OPA145IDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 114Q
OPA145IDGKT ACTIVE VSSOP DGK 8 250 RoHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40 to 125 114Q Samples

OPA145IDR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA145 Samples

® 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. TI 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.

® | ead 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.
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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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e 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 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
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)
OPA145IDBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 137 | 4.0 8.0 Q3
OPA145IDBVT SOT-23 | DBV 5 250 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA145IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA145IDGKT VSSOP | DGK 8 250 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA145IDR SolIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA145IDBVR SOT-23 DBV 5 3000 213.0 191.0 35.0
OPA145IDBVT SOT-23 DBV 5 250 213.0 191.0 35.0
OPA145IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA145IDGKT VSSOP DGK 8 250 366.0 364.0 50.0
OPA145IDR SoIC D 8 2500 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA145ID D SOIC 8 75 506.6 8 3940 4.32

Pack Materials-Page 3



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.
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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.
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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.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

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