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5.6 fARBIEE

TA =25°C, VS =+16V. VCM = VS /2, RLOAD =10kQ (ﬁ&:?ﬂiiﬁ@ﬁb‘ﬁﬂ@)
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5.6 FARIVIFMY: (Frx)
TA =25°C, Vs =116V, VCM = Vs /2, RLOAD =10kQ (%&C%ﬂﬁ@tﬁb‘ﬁE@)
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60 60
S z
3 5
% 40 2 40
5 2
S £
20 20
0 0
20 100 1k 20 100 1k
Capacitance (pF) Capacitance (pF)
59. IMEBA—/N—a— MBERUAFEOBER 5-10. G — P CRRMARF E DR
‘ — Vin ‘ ‘ ‘ ‘ ‘ ‘ ‘ — Vin
: — Vout : : : — Vout
> ‘ ‘ > ‘
2 ‘ ‘ 2 :
> ‘ \ > ‘
S L S T
o ‘ ‘ ‘ ; ; ‘ © ; ; ; ; ; ; ‘
=) ‘ ‘ ‘ ‘ ‘ ‘ =) | | | | | | |
s s
= ‘ ‘ ‘ ‘ ‘ ‘ = | | | | | | |
> ‘ ‘ > ‘
Time (400 ns/div) Time (400 ns/div)
5-11. EDBAF M S DOEE 5-12. ADBAFTH S DEE
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5.6 (R (i)
TA =25°C, Vs =116V, VCM = Vs /2, RLOAD =10kQ (%&C%ﬂﬁ@tﬁb\ﬁED)
20 180
— Vg=t16 V
18] — v=+1.35V 165
16 150
T 14 135
2&, . 120
g 12 8 105
g =2
g 10 g 9
Z s s 75
2 w
=] 6 60
O
45
4
30
2 15
0 0
1 10 100 1k 10k 100k ™ 10M 10M 100M 1G
f B Frequency (Hz)
5-13. BRAHARE & AR £ OBR 5-14. EMIRR (BRTHREL) & MR EOBK
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6 FF4HsiEA
6.1 &

OPAX993 773V (OPA2993 #5118 OPA4993) i, Ea/E (32V) XHEDPLAA T L7 77T,

OPAx993 77U, HREMAMNRWEE | 20MHz D AW A2 g & 40V/ius O EiE AL —L — i 2 TV
T TNHDOT NAR LK 400uA (FEHEE) OEBRAELEELET,

INBDT RAR T, L—)b V— L—L AT &4 7B (£250pV, FEHEE), K47 &Yk RUZh (£0.5uV/°C, 1%
W) 7oL BN DC FEbIRMLET,
6.2@ETOYIH
NPN Input
Stage
IN+ +
Slew Output ouT
Boost Stage
IN- )

PNP Input
Stage

6.3 #HERREA
6.3.1 /1 X1HHE
1 ;t ZL/\T/7 =T AT AERR (T4 — R TP R NI — 2720 LI > TBINOD /A X% H7e L) Tff
HALTES GBI, Y —A A= 2Dk _xh“élﬁlﬁﬁé{zt@/%x%rbm\if
Eg? =ep? + (inRS)Z + 4KTRg (1)

OPAX993 [LTEIE /A ANIEHE I/INE N T=dh | ) —A AL E—H U ADMEN (20kQ A3i) B8 10 L7380 <9, 38
ClOENGEA T 7 Thd OPAX994 1L, BT /A RT00MEWN—J7 T, Bt /AR im<7fﬁo’Cb\i“9’“ OPAx993
L HREDY —A A —F A (10kQ ~ 100kQ) IZHB W THENTZ /A AR Z R L £, 100kQ % LEIS5GE
1%, OPA2156 (BBIKTEN /A R) DLH7%8 FET ANA T U7 OF PMENTEREERE T D REEnHuET, X1 0
XEEHL T, BEOEF /A RXEFHELET, Z2Clep = BE/A R ip = Bt/ AR, Rg =V —A AL E—F A k=
Ry~ B =1.38 x 10028 JIK, T 137 e (K) %ﬂ@mff‘a“
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6.3.2 [AIEE &

OPAX993 I 32V DEDL — /)b V— L — )L AJ1A T 7T, A EIFFBHE T OEFEL — /L E TILREN TOE
T, ZOIEWEIPHIL, X 6-1 12T XS, ABMRI7Z: PNP 8L NPN OZEF A S =7 2 W5+ 52 THRBEESN T
WET, NPN ~7013, Eﬁ/ﬂ?v~/vﬁﬁ®7\73 BT, BHEIL (V+) 1V S IEERECOFMA CEEL £, PNP
TiE, ADEFEENSAZE (V+) -2V STOASNTT 7T 710 ET, WD AT 2T WEES D/ S2 BB
WRHY | GEE X (V+) - 2v ~ (V+) = 1V O#IPHTT, ZOEBEEIL, 7 o2 H#)h) _muf%’?'ﬂt#é_kb%b
F7, ZOMHEKNTO PSRR, CMRR, 47ty &ML, A7 &vh RUZK, /A4 X, THD P£§E DOREBA CEES Y
DA S RDER T T HZEmHET,
[RIFHE — R BB L&A PH 3 L UMM~ 7 O AAERICEE T 255 DWW Tk, THEfR AT A1 B R oA T 7 ) 7
Vor—vay J— BRI TLIESN,

V+

. o —

IN+ /P: NPN
v. B

M61. L= Y= L=V AN

6.3.3 ffERE DB 1L

OPAX993 7 73IVIZIE ., NAH DA RE A AR S CvET, %KO)ZLNT‘/?"’T“&&\7\7375§U:7|3H‘E%Eéf%%_
T%E@Jézhéé: NFARCHR N FE A L ET, ZO R RS <A T DOITIEKERRIEE T, AR ESI-[RFEE
FFH A THREISD L, HIITH oL — W KEZLF3, OPAX993 (L —/v WV — L— L ATI DA T 7 foc@
T\ FIFH&EPH XL — LV ETHER CEE T, ANE SN — A 2B COMAMKERITEES A, fShic, HAEY e
L — WZHIBRENE T, ZORMEEK 6-2 (TRLET, MAHKEROFERIZ DWW TIE, TS RT A B ZFE A4 T
N7 TV r—ay )R ESRLTLIEEN,
18

— Input
—— Output

12

6

0

Amplitude (V)

-6

-12

-18
Time (500 ps/div)

G=1

ViN=+16V
Vs =Vour =+15.5V

6-2. (I RESFEELZN
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6.3.4 BE A&

WBEFNSDRIEIL, AT 7O H B EAFREENDARFIRRE IZ[A1E T 572D I B2 L CERSNE T, &
WANEBEFILE NS A DOWNTINRIRIK T, HABENEREEBIELBZLE, AT T O AT SAAT
FAFNREIIC AV ET, T SA AR ATIEIRIC A -T2, BT ASAADTF v —2 U T IR REIZBIE T 572D D
R A M ELLET, T — FXVTBRIBIRREIZRD L, T ARA R ESNIZ AL —L — N TCRAL—% R LET,
L7223 CL i ARPIRIE DA ORPGEIE T, WA E Ja e ] & AL — RE O A FHI 720 £9°, OPAX993 DA {8
JR RT3 408ns T,

6.3.5 ESFHIA—/V—R L X

BB IIZLDEE AT T NERHA — /R —AR A (EOS) ([CEDRLENMT 2 H5NDDNEVIVERZLET, Zh
SOERMIT, BT NAAD AN T L0 TN, BRBELLE L0, SHICHIEACHBUR T 258 083H0ET, =
NOEDEE L OREREIZIT, HE O EARLE T v ADEET L — o Z 7 itk l | BN ST R E O [a] & Tk
FHERIIAR ZADHIRMEN DV ET, 2. ZHHD RTINS K S (ESD) (R#EMEAE N HLAA TN TRY,
B DR AN TR EFAANL TR O T, B5A722 ESD AU DIR#ELET,

ZOFEARN ESD HIEEL, BRAA — /N —AR A AR_UREDBE M A 3 ICERE L TRLERICEBEET,
OPAx993 |Z& 15 ESD R DX %, [X] 6-3 [Z/RLET (ER T £ TODEE4Y), ESD fREERIEKIZIX, W<
DERAT TV FAFT—RIEPEENTEY, TNHIZATTE RO I bR S, WEOBEIRT AR D8
N—T 4 TENET, TNHDX AA—RIX, AT TN ORI T NAARLEIR ESD BV TSIV ET, 2Ok
A, B ORIEEETIIIET 7T 47 IR =D IRk EFE N E T,

TVS

. .

TA
*“@%

mx;w

IN
—>
Ip

ESD Cell

VIN

L

6-3. KFXNAEZEET TV — 3 LHE LU TEMAAER ESD EE
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ESD /U AHE, FHIFM OEELE S IVANFEAL, TR YEER T S, A28 CE 92812, EREE o KE
WUV APV ET, ESD {REMKIL, X707 a7 TR+ 5ERREARML T BELZ I+ 5L5108%E
SNTOET, FERRIC K> TRINEN 2oL F — 1, B L T4,

ESD EBENT > 7 DB DOUFFNIAETHE A DU LEDAT T T A4 —R a8 CRRMN TN ET, BN
MNDRRINIEC T, WL T SAANT 7T 47N 0ET, WU T /S A AL, OPAX993 D1 F EIEEE LY @<, 23D
FRAADT L= B BIEL L EVRWN A EBIE (AL vy a/LREIE) 22 TOWET, ZOAL vy a/L &2 5
&L WIN T SAARRGHNET 774712720 IRV — VO BEE R 2L~ T T LUET,

FRT T H R LT L E (K 6-3 M), ESD RFEHGIIET 7747 DEETHY, 77V —ar ik oHE)
EICB S LER A, STV 2, FIINEND BIEFEE O T OB EEE#HEZB DR NBAETHIENHVET, =
DIRMMPFEAELTZGE . — B OWNEL ESD £RFERI BN A N2> CEIBMNINDVAZNHNET, ZO LR ER DI
TUT AT TV A —R RRZRRHR LU THRAEL, WINT SAZARERTLZETIZEAEHVET A,

6-3 (X, ANEE (ViN) NIEEREE (+Vs) 2 500mV LI E EES BARR 2 f 2R TOET, ZORIBETERAETD
HEDLIT, BIROFICI>TRARVES, +Vg NEIET 7 TEH G HMADANAT TV T ZAF—RD 1
ORNEEL, Eita +Vg ~NEEET, Vi BEed s, ER ISR WL L OEFR A RND TR HY £, Ok
R T —H—FOAERRTIE, 77V =2 a BB E 10mA ITHI R 5 ZEEHEREL TOET,

BIRNERZ L 7 TERWEA . VN 1T XT U T ~DOERY — A% BIA L., T Dk, IEOBREEMAZ T &S
ENTEET, ZOHLEOGRIL, BENT T U7 Offtxt ix KEKEZBZHL ~IVET EATHREERSHLHET
kR

H)—ODILBDEEIIL, BIR +Vg F721L Vg 28 0V OIREE TANE B REIINENTZ5E . 7o 7B 50
MEN) T, Z2ThH, IR OV 1L ATIE 5 ORIELVIEN L~ UZH HEE O EPFHEICL > TR ZE DY
T, AT B BEOA L —F U AREWNGEES AT T OERIIATIY —ANSEBRAT TV BAF—R %
AR TSR EINET, ZORBBITIEE R AT RRETIIHVFEE A, 7o AT IEF IZEMELZRW RIREM N E D TE
BVET, BIROALE —F L ZDMENEAITIE, AT TV T B AF — R e A BRI IET TR EL 2D ATREME A B
DET, BHRL VLT, A —ANEREMAE TEDREE, A SRAIAFHET DIRPUC L > TRV E T,

ZOEFREWIN T LERDOENIBAHIZETHLH AT, MY =T — A A4 —FeE R FIOBNLET (K 6-3 2%
), BEEMEFICE A —RBAANTRBIRNI 7Y = —BEA RN ET, 72720 B2 R EEIRE
JELASVEBRZI 2o Te i BT =) — FAA— R R T HREIL, V= —BELR T DU ERHVET,

OPAX993 ® At 113, /X7 — Nl B A —RFIZID, BRI EZBELE»OLE#ESINLTOET (K 6-3 5 [),
FZEAEDRIFET 7V —ar Tidk, AMRERIEIIMOEEL MIEFLERA, 72720 BF A 203 G =1 0|
T, T T ORI BANI T T DRSS TIRNE TERWED, INLDOX A4 —RIZEERE T T AMEBIZE-T
NESAT ARDD AIREMER SV E T, ATUEZ D+ 31T8H L, ZONEASAT ZADRADFAET DA, AME S Bk
Z 10mA LL FIZHIFRL CTLIZEW, ANE B EBROBAERNZHIRES TORWEEA L ANESEGZ#EHLCAS
EEEBREHIBTEXET, ZOANEFHHT. OPAX993 DK /A AMEREZ IR TS £4, X 6-3 |12, BikaHIRE+5
SR ISP A FEIE T AR R A R L E T,

6.4 T/NA ZADEET— K

OPAX993 |Zi3 Hi—HEREE—R 2350 BIRBITA 2.7V (21.35V) % LEALBIEL £, OPAX993 i KB LT
1% 32V (216V) T,

Copyright © 2026 Texas Instruments Incorporated BHH T 57— N (:;j,; X wé\b-@) g 15

Product Folder Links: OPA2993
English Data Sheet: SBOSAN9


https://www.ti.com/jp
https://www.ti.com/product/jp/opa2993?qgpn=opa2993
https://www.ti.com/jp/lit/pdf/JADS168
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS168&partnum=OPA2993
https://www.ti.com/product/jp/opa2993?qgpn=opa2993
https://www.ti.com/lit/pdf/SBOSAN9

i3 TEXAS
OPA2993 INSTRUMENTS
JADS168 — APRIL 2026 www.ti.com/ja-jp

T77V5—23  ERE

L;LT0>77°)/7—‘/3‘/0>?7‘/5/ IHHERITL, TI ORISR ICE £ DO TIERL, THIF O EfEM
EMELRFENTELER A, [l 4 O BRI T 285 O A MHEIZ OV TE, BEROFETHIE L iz

71< LIZRET, Fo, BEMRITE H ORRGHFEEMAEL T AT 2L T, VAT LOBREL MR T D0 H
BHVET,

71 EREDEE

OPAx993 7 73Ui%, DC ¥5EL AC MERENMEN CWET, ZHHDT A AL, i 32V OEJRL —/LCEIfEL, ED
L—L YV— L— /)L A ] AW A 7y NEREA 7By NEERYZMIINZ T, 20MHz DI E . BV AL —L—]

ZEBHLTWET, 2hODOREDNS, OPAX993 ILEBIEDFEER T 7V r—a iU, BRECEMERER AT
7TY,

72RF¥NETF TV —2 3y
7.2.1 O—Y+ FERE
7-1 12, v—YARER BT TTV r—ar IS L OPAX993 2k L £, B, #tH. 32l —va

VOHET —2EETe K 7-1 ORIEEO 525 HTIZ 2T, [Tl Precision Design TIPD129, 0A ~ 1A O 7 v
B —VARER V7 Y a—ar | Z SR TLTIESND,

Vee

LOAD

Rshunt
lLoap
100mQ

N

360kQ
A

Re
Re f 7.5kQ

K 71. A—YA REHftr>d 7TUT—2 30 OPAx993

7.2.1.1 BREHEMS
DOFXFFORFHEMIT R DLV TY,

o HAffEENL:0A ~
| BB A9y
s KRIYUNEE:100mV

7.2.1.2 /T FIE
X 7-1 ORI, 2 1ITRTEBYVTT,

Vour = ILoap X Rsgunt X Gain 2)
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ARED (ILoap) 12D T ¥ MESHT (RyunT) O Ml CHEERE T A3 %%ébia‘ BARFETIL 0A~1A OFIPH THRIE
SNFET, BHKRKAMEBEIRFFOT ¥ MEEL 100mV Rl ICHERF 7272012 RSy MEHUT U3 2L TER
EhET,

\
ISHUNT_MAX _ 10%1\nv = 100mQ )
LOAD_MAX

Rsgunt =

3 &fifi LT%’%T%& RSHUNT 13 100mQ 720 FE, ILOAD L RSHUNT ;iofﬁzﬁkéﬂ%’)%}#[&ﬂﬂi OPAXx993
(R THEIRS AL, OV~4.9V DO ) EEAERR L £9, OPAX993 23 B2 ) EEZ AR T 572D BT A
i 4 2EHLGHRESRET,

(VouT_Mmax - VouT MIN)
(VIN_MAX - VIN_MIN)

Gain =

(4)

X4 ZEHALUTHET DL, WERT AL 4VIV L0 ET, ZHUTHERHL Rg & Rg TRELE7, OPAX993 05 1
% AQVIV ITRRTE T DT DIEHL Ry & Rg OV AR, 5 TFHEAELET,

(Rp)
Gain = 1 + (RF) (5)

Rr % 5.76kQ &5, Rg I3 120Q LEHESNET. R & Rg 1. EHEDHEOEHFIT 49:1 OHRE AL HELHED
5.76kQ & 120Q #IRLF T, 49:1 OLLRIZTEHRG, ﬂﬂ@ﬂi#%ﬁfﬁbf%ﬂib‘i’@/\/ 72720 P I
KEWE AT T OEAG /AR ERBRDEA AR ERRSINET, K 7-1 1R T B CHlE SR A X 7-2
IZRLUET,

721377V — a ViR

d

Output (V)

v

0

0 01 02 03 04 05 06 07 08 0.9 1
ILoap (A)

B 7-2. O—Y4 K, Bk, 2R
7.3 BRICEY H#HRER

OPAx993 I%, 2.7V~32V (+x1.35V~+16V) TEMENBIESN TWVET, Z<DHARIT -40°C~125°C, FI2I3RFED
BIREELT AR THEASNET,

EE
EIREIED 33V A2 DL, T AARINEAN R BEEZ 525 ReERHVET, B/ ar 5.1 25U
TLIEEY,

BIRE L DT 0AUF DA ar T o B ZRlE 58 JAXDZNEREA B —F o ADERNHDOFREL
I CEET, AR 2T Y ORLEOFEMIC OV T, LA T USRI TTZEN,
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74047k

741 L1470 FDS1 FZ1>

T SA AT B DOEMEMERER FEBL 45120, L F D X780 8)7 PCB LA T UM FEAHEHL TIEEN,

o JARNEERIKROBIRE L LA RT T BIRERBAL T, 7l BEIRET22E083H0ET, AR 3T
YL, T a BRI L TR R E—F CAD B E AL S AR IR T A7 IS E
7
- KEREETTUREORIZ, K ESR @ 0.1uF T390 NARR a7 % a8 L, FIREZRERD T /3 A 2D

FLICHELET, BT 77— a OEAIE V+ BT T RIS LT 1 DDA/ ar T Y44
ELUFET,

o BIEEOTFusEET U NARE R 2 T D2 LR AR EINET DG O R FED 1 T,
W )8 PCB @95 1 2L FOBIZZ IR FL—rBHHTT, S50 F FL— N3O 58I LB,
EMI /4’27&%57 PR ET, 77V REIROTWIUTTEEL T, TV I ReT I nd 7o R e
\ZHESRIC D BEL TLIZEW,

o FEIYTVT AR DX AIBRRE BIRECAR E 71X B S TE AT EEL TRE L9, _m&@@a
B2 EEL TR E CTXAAWES | BURRECRZ /A A DL WOERREATICT A L0013, TEICAZZEZSE DT 0NT50
BWRERMEONET,

o AMFTEREITT ASARICTELE T TS TREL. RF BXORG ZXEEA S OLICH BT A2 CHAER &
B/METEET,

o ATIRE—=UF, TEHROELLTLIES W, A3 —10F, BB OH Cicb B2 Z TR0 WV ThHZEaH
=% 1P QG t=YAR

o EBEREGRORE I, BREOKA LY —F A H—R V7 ERETHEEMaL TSN, H—K Vo7 %ff
H35L, ﬁ'L@éié FRENINZH DB D) — 7 E i a KGR CE £,

o IxEOMREA FEH T D720 B SL TDH% T PCB Zigfw 52 LA HESE L £47,

o EREOEMEIE TIX, TIAF I ol —U~O KGR NZEOPER ﬁ>ﬁ1hfréi}%/\ﬁ%@iff PCB % /KT
Ve L THh 5, PCB 7 7 _R—F VLT IR a AN T SAAD A — R AL KRS %R =TS
TEEHERLET IFEAL DA W12 85°CT 30 Sy MIDIKIE R —F 0 7 2T IE 4T,

7.4.2 L1790 B

RIN RIN
VINA —— AANN—— + VINB —— AANAN—— +
Ro »—— VOUTA Re »—— VOUTB
J7 GND Re J7 GND Re
B 7-3. BIE&E
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VOUT A

Place components close
to device and to each
other to reduce parasitic
errors

GND VS+

Use a low-ESR,
ceramic bypass
capacitor —

GND

VIN A +INA

Run the input traces
as far away from
the supply lines
as possible

Vi [

VOUT B

Place components
close to device
and to each other
to reduce parasitic
errors

GND

Use low-ESR,
ceramic bypass
capacitor
VS-
GND

Ground (GND) plane on another layer

74 L1479 M

R\N

Run the input traces
VIN B as far away from
the supply lines
as possible

7-5. ERGIBEROEBKEDO LA 7Y MM
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8.1.1 AR YK — F

8.1.1.1 TINA-TI™ (BElDSo>O0—RK VY7 D7)

TINA™ [Z, SPICE =2 U _—R LI B8 7, (VT WAL 2L —Tay 7ar 74T, TINA-TI
1Z. TINA V7RI =7 OF R TCOMBREL F OB N— a0 T T BFAET 5747 EF/UIMNA T, v7u £
FNDIATITINTVa—RENTWET, TINA-TI 1Z1E. SPICE OFEHER7: DC RAT . B EERAT . JE I ER AL AT
e OEKERRITINZ BN e B SO ET,

TINA-TI i% Analog eLab Design Center /b HEENCH 7 —RT& | 2— V=N fEREZIFSF e HIETT74+—~vh

TED, IR R BB RE 2 2 TR, RARGHIIZRIC D . A2 @IRL | [F13/—F | BE., BIOEEAL 7 1
—7 LT BRI Ay AZ—F V=V EERTEET,

*E
ZREDT A NERE T HICIE, TINA Y777 (DesignSoft™ 735 AT CxE7) £721% TINA-TI Y7k

T T BA VARV SIVTNDLERHOET, TINA-TI 7415700, HELO TINA-TI V7 N =T 5240
P—RLTLEE0,

82 RFaAYbhDHR—-F

8.2.1 BEEH

B EHI W T, L FESIRL TLIEEN,

o TXVRAALAINAY [F_XT 7D EMI BRERT SV r—ay /—b

o TRV RAUVRAIIAY [T NS B Ri oA 77 I7 7V r—ay J—h

© TEYPAAAYAAY 0A ~ A BB, =Y AROREi L7 Va—ar V77 A THAY

83 RF+a AV MOEIBEMERZITMSAHiE

R A MDD EFHZHDOWTOIBRENZ 32T LD IZIE . www.tij.co.jp DT /S RBLEL 7 4 V7 2 BINTLIZE W, [@F] 27
Uo7 U TR T D8, BRINIZT X TORBFRICEAT XAV AN B2 TIADZENTEET, ZHEOFEMIC
ONWTIE, WRISNTZRF 2 A MIE FIN T \“éﬂﬁluﬂﬁf%’ BIEEN,

84YR—F-VUVY-X

FRA A AL AV VALY E2E™ YR —h T H—TFAF, TP =T BRSO R L EHC T A M AN
—IPLRGEN D EBEGAZEN TEXALGET T, BEFEORIEEARRE LD, MEOEME LIV T52L T, &t T
TR XA RIS N TEET,

Vo733 7o V0%, FERE LIV BUROFE IS NDIHOTT, ZNHIRTF TR A AV LAY D
BEARERS A D TIEARL BT LHTIX VR AL AV N ALY D IR E ML= D TSI EE A, TR A2
LAY OS2 BRI TLIEEN,

8.5 HiE

TINA-TI™ is a trademark of Texas Instruments, Inc and DesignSoft, Inc.
TINA™ and DesignSoft™ are trademarks of DesignSoft, Inc.

TX YR ARV LAY E2E™ is a trademark of Texas Instruments.
TRTOMEEIL, TNENOFEEIZRBLET,
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AT B CARSHTOBENDANS TREME D H7-0 AR A L3 < es TV ET,

8.7 AE
TR A AL R LAY R ZOHFEEIZIT, HRECKEEO —ERBLOERMNGLHINTWET,
9 NFTEE

FRRE S RROFRFIUFT 2R L TOE T, TOUETRIEITRGEMUZHEC T ET,
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
OPA2993IDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02993l

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

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents 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 [¢—P1—
L Regic oy Rogic e o T
o| |e 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 O O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
OPA2993IDR SoIC D 8 3000 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)

OPA2993IDR SOIC D 8 3000 340.5 336.1 25.0

Pack Materials-Page 2



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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ChesOVY—RAR, TIHREEATIHTOBREBALARENOREZERLZEDOTT, (1) BEROTTVTr—>a2ICHELE
TIHGRORE, 2 BFROTTVTr— a2 0REr, BRI HZR. Q) SFROTIUT—2 a3V ICHLTHIREREP. TOMENHS
WaReM, EF1UT 1, Rl TLGHOBEFAOEELESICHIZETEZ. SEROIEMTESENELET,
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BETHEALLERRET2H50FHLIUT, BE, B, BX. EECOVT TIKIVPTORBAZEZCHE IS EN0EL, T
BE—YInEFEZEELRT,

TIORBF, TIORSERE . TIORENBERENARTA2 | ticom TLEFTIHRBECHEL TRHE WD MBOBEBARGEICH VR
MENET, TINFChSOVY—RERMIDEF, BRI TIORAFLEMORIAEOHBEOLAPEELZEKRTZEOTEHY)
FA, TINHRAEZA, FERBAAZY—AERE L THARNICEEL TLWEVLWRY, T ORBRIEENSTHROTICEBRE WD ARKSE
T“?O
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