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5.7 JAIRE
fE Ta=25°C I}, Vg =16V, Vom = Vs/2 , Rioap = 10kQ ( RAERH#HH )
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Offset Voltage (V) Input Offset Voltage Drift (uV/°C)
o . Distribution from 43 amplifiers
Distribution from 17,184 amplifiers Ta = -40°C to 125°C
Bl 5-1. RiA L EF=E 4G & 5-2. S K EB M
1000 1000
800 800
600 600
S 400 S 400
2 =
o 200 o 200
j=2] j=2]
£ 0 k) 0
(=} o
> 200 Z -200
& -400 & -400
5 5 _ E
— -600 -~ -600
= =
g -800 g -800
-1000 -1000
-1200 -1200
-1400 -1400
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
VCM =V- VCM =V+
Each line represents one channel Each line represents one channel
K 5-3. KB ESEBRBRA K 5-4. R R SEERIKRR
1000 750
600
800 450 — = = —— — - _\
600 300 3\
S 400 s 158 = _—— —_— ———‘z‘ _ ...
2 2 [r— ——
o 200 o -150 =
[ [}
g £
2 S
§ -200 §
& -400 &
-600
-800
-1000
-16 -12 -8 -4 0 4 8 12 16
Common-Mode Voltage (V) Common-Mode Voltage (V)
Each line represents one channel Each line represents one channel
Ta =25°C Ta=125°C
K 5-5. i i SR R R IR R K& 5-6. iR B SRR L FRIR AR

Copyright © 2024 Texas Instruments Incorporated

HERXFIRIF 9

Product Folder Links: OPA994-Q1 OPA2994-Q1

English Data Sheet: SBOSAG6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

OPA994-Q1, OPA2994-Q1
ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.7 BLAVRE (42)

fE Ta=25°C It} , Vg =16V, Vom = Vs/2 , Rioap = 10kQ ( RAERH Y )
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5.7 BLAVRE (42)

1 Ta=25°C mf Vs =16V , Vopm = Vs/2 , Rioap = 10kQ ( KRR A B )
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5.7 BLAVRE (42)

1 Ta=25°C mf Vs =16V , Vopm = Vs/2 , Rioap = 10kQ ( KRR A B )
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5.7 BLAVRE (42)

1 Ta=25°C mf Vs =16V , Vopm = Vs/2 , Rioap = 10kQ ( KRR A B )
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5.7 BLAVRE (42)

1 Ta=25°C mf Vs =16V , Vopm = Vs/2 , Rioap = 10kQ ( KRR A B )
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5.7 BLAVRE (42)

E TA= 25°C HTJ‘ , VS =16V , VCM = V3/2 , RLOAD =10k Q ( Bf%j'z%ﬁﬁli% )
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5.7 BLAVRE (42)

E TA= 25°C Hq‘ s VS =+16V , VCM = V3/2 , RLOAD =10k Q ( B/%E”E%ﬁﬁli% )
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5.7 BLAVRE (42)

E TA= 25°C HTJ‘ , VS =16V , VCM = V3/2 , RLOAD =10k Q ( Bf%j'z%ﬁﬁli% )
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6.1 MR

OPAx994-Q1 %% ( OPA994-Q1 I OPA2994-Q1 ) & = HiJE (32V) il iz HU KA R 51

AR MEERNT , OPAX994-Q1 R IAH 24MHz 1) S8 2 i 95 . XKLL B A TR A ME TR IKBIRE T | fE
i SRA R BB A 2= IR EEIR G -

RUEESRFIC A M O BRI, GBI At . AR S (SR BE Dy £350uV ) FIMIRIRIE ( ML BY(E N
+2.5uV/°C) .

OPAXx994-Q1 RAMKFIIRE , HIAnJCPRAEVE FORIRENRE Ty A B R ( MWRUEDN £125mA ) Al R (Y
{679 35Vins ) , @ RiE. fafd Hmthseiia SR | G T & I 2 R

6.2 ThRETTHE R

+
NPN Input
Stage
IN+ +
Slew Output out
Boost Stage
IN-
PNP Input
Stage
18 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS

INSTRUMENTS OPA994-Q1, OPA2994-Q1
www.ti.com.cn ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024
6.3 REMEULEA
6.3.1 L/RZ1E 51 #9050

BT I HBOR A5 HLB I T IR AP i o2, BeEia SEROR AR AR AN A R S 2 15 A€ . OPAX994-Q1 K A
TR 3RS (UCLD) B8 /7 HIMRE 2848, FH B R AR KA KA S B TBOR 28 4 A5 5 I RR SR . X
I A A S NI O AR T 12 52 (A A R SR

ANFEE B SRR &5 HL B AT e BT AN AT SO A i o, O HLBR SR RE R 2 . M A B B8R AR AL, TXid
W RN RS |, HB TR P EFERG . B B RS CLER RO S 0 thimi |, ArRE S L —
it S BOS FTBONERANTEE 10 WAFTE o XA AR E MR 18 SO A% P9 b FHAT Zo Pl , FHst &5 CL B —
ANER AR

OPAx994-Q1 R %) UCLD HA7 LA 4 th M2 b4, Be Rl it s ) Fi 228 O U R o B AR RO 3 s 45, ASe
R MR . X FPAT N UCLD R AE TR [, IF SC VRIS SBOR R 48 BRI A R S ( SR S BOR A4
b)) B ERFERE -

N T ORFF AT AL AE I , UCLD 83 2 72 BR8P S0 AR 2 7 S8 AR o (R A IR KB A7 3 175 1L
T, OPAX994-Q1 fAIE 4 25717 S AN 24MHz | (BAEAL SRR ST IR RS AIEERS |, IZERIT IR/ . XA &
AR H SRS RE ). OPAX994-Q1 SR 5 18 2 11 SE AR e it , AT OROVAR 22 FoA o v Ak 7ol T B HH R

Ho

&l
&

&l 6-1. {81 F] OPAX994-Q1 ¥ B &1t /1 35K 5

50

45
_ 40
£
> 35
(]
=
2 30
£
[N
25
20
15
10p 100p 1n 10n 100n 1n 10u
Capacitive Load (F)
Gain = +1
A} N ™
& 6-2. MR E S A SRR
Copyright © 2024 Texas Instruments Incorporated TR 15 19

Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS

OPA994-Q1, OPA2994-Q1 INSTRUMENTS
ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024 www.ti.com.cn
6.3.2 KA [EEEH

OPAXx994-Q1 /2 —3Kk 32V MWE IEFEIFA NI FHORES | A N SERE Y e 200 /N RS 5 38 FLd i+ Bk
HAMP) PNP F1 NPN ZE 3 AT SEEL , anlEl 6-3 Fiam. 4% N\ B R B2 1 s B (385 M (V+) - 1V ZEIEHJE )
i, NPN XA 245N S 5 L IR B K20 (V+) - 2V i, PNP S F3EORIRES . B — N Xk
HENT (V+) - 2V & (V+) - 1V 20, FEXAS XA N AN N BRET TF o b3 480 [X 458 2 Bl T 20 AS [R] 1T s A 9
o MR |, 5EZXBINEITHIEL , PSRR. CMRR. ik, IR, MR THD PERETT Rea T 4.

LA R RV A B AN ARG R | WS WA G LA AR N8 F A7 N T

V+
lN- @ [

PNP

thds r NPN
: B

& 6-3. LB A K

6.3.3 KRR

OPAX994-Q1 7 Jil FLAT P HREISL I (RA4P TR o 24 A IR0 S P SV PRI | VP 205 51 BOKC A8 22 AR IR
g, SR SLE AR P PSR AL, 20\ IS 25 S S P 0 PR, 5 0 5 B AR e LU
. OPAX994-Q1 J&—SHEIBM NIE H S ; Bk , FEH00 B TR 2 i, IR SO I 5 B R 2
SEUIR RS 5 AR, W IR k. 9 6-4 R T bR, AT AR R S (58
AG TN LEGEE A AT

— Input
—— Output

Amplitude (2.5V/div)

Time (25ps/div)

& 6-4. AN R 5%

6.3.4 HiTh Ty

Wk N DU 23 1) B I8 BROCE & Z A 87 (EOS) (RE IR I . 3 &6 ) JUN =8 T 24N | RIS 2y
W R ALY 5] BB S S X BEANIR] 51 BT BE A RE S D RE AT i R F) 2 S AR B T 2R B B | AR R
FEL I B 5 P PR PR AR . B, X LB 3 PN L P S LB (ESD) fRATIIRE , RIAES™ 413 2 AT A1 0 72
T ORYT LR AN 2 B Ah ESD S

REUS T 7 1R IZEEA ESD Wt L H 5 UL BRI E S A i, & 6-5 R T OPAX994-Q1 8385 11
ESD i ( B IXIRE R ) o ESD ORI FLERDS KM A A 51 B R 25 e [ P 48 rl 2 i 1) 50> 0 — A

20 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


https://www.ti.com/lit/pdf/slyt759
https://www.ti.com/lit/pdf/slyt759
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA994-Q1, OPA2994-Q1

ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024

B, o SR ARSI ESD T (J@ SRR I AFERR ) ) AR . ORI AE LB I T AR I Ak

£
TARIBITRE.

Ry

o

VIN

Power-Supply
ESD Cell

RL

B 6-5. 5 L7 e B T AR SR HO S5 A0 P9 8 ESD FLE%

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994-Q1 OPA2994-Q1

#HLURRE 21

English Data Sheet: SBOSAG6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS
OPA994-Q1, OPA2994-Q1 INSTRUMENTS
ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024 www.ti.com.cn

ESD HfFul R R m Rk, S AR I~ SRS A ORI R HON R itk ot . ESD fRyT HLER BT RIS
FORREZ O E |, BAEAHARMERRERAE |, DABT i iR o R B IR S i) e ks ARV TR B R

PN ECE 2 AN EORAS S 2 b A ESD MR, BVURIARZ — A e A T A . RIS RRITIR RS | %
AR L PR SRS T RE . SRR B il A BB LT, AR T OPAX994-Q1 IEH TARRE |, HAKT
ST R BRSSO P S R G s IR P i L RRUE A 2 ST

IS HBOREHEATA B (W& 6-5 s ) i, ESD R ol R RGNS I EA SRS 5 N g is
170 ANRE, R SR IN A R T 4R E A 1) AR R VE B, FTRE S SR — 2 A R MDA B DL, AR N
ESD R4/ LR T fEAL T SIS I T . PERATURIRS SR R BT | (BARAD B R AT

6-5 &y th 7 — N HAMAORE] , AR Vi s T IERIER I (+Vs) 500mV SR H 2. B R R AR B A
DU T IR . IR +Vs BERSTRICRIR , B4 LI B — MR R i Sl |, PR IR R R +Vs.
MR Vin 2 R s R R, Bl RS BORE B B4 A\ FRLIAL R )9 10mA.

AR HPETCIE R LR, Vin ST IR IR I HBORAS | SAE VRN IE R i IR AT . XA DL LS
B, PRIOAIZ T AT RE 2 B HH I SRR 25 A 48 0] B R BE MH -

HAHE IR, AR RIR +Vs B - Vs 4 OV I AT — MG S, BORSSRafrm B, FRE , H
FRH R T HURAE OV SR TS SR fke . R I R IR US| A JE I ok sh — g e fitiz
BRI EIZIRE IR L R B, BOREARAT AT RETCVA IR TAF . WOR R DUMRBEAS | Wa i g1
Br R R B AR AR K ALK B S AR A £ L RE T DU R A\ B A TR K BT LR

U SRANH € HLVEON % LI AR RE /0, RTAE YR I AL AMESE O RS 5 1§ S B 6-5. JEFESTNHLE AT AR IR AR
EAREIEHI TR Rl AL, FraE0IUe Ik, DUEFF —AE /A I im Bk BT Sl 4 T
AE HR U LS KA 50

OPAx994-Q1 i Niii 7 X1 “ A SR Ry , A ZE D R K324 ; 52 & 6-5. £ 2 H i N A
e B NORY LB AN AR SEBR M . (HEERIEREER G = 1 AU, PUERITHING 5 2 R EX L R K
PR T B o DR TR A5 i S T A N R AR A R i S RN . U SRS S AR R A ASEEL ik
BRI E , WG RN R H7E 10mA BOEAR . AR X NS = RIREATBRE , v {5 T\ A5 BEK v BELFR 1]
NS T B ZHA 8K A P 2 PR OPAX994-Q1 KM/ 1 RE . 18] 6-5 J 7 1 S BR I J 1t P BEL#65% s 1 T
He

6.3.5 L HKE

AEERE ) E SO IE FTBOR A3 W AUIRES VR BN 2 VIR ZS P s B 18] 2440t P ol T i A\ P T B s 1
TR A0E CAE H R | 38 SO S 1% 2 F N TR o SRR dE NI XS, 4 HH 2808 v 7R b s 800 75 22 )
(AL (A B2 AR o 24 FAT BOACIR [P B ZR MR RAS I, SR AFTT U0 AR E I I SR At AT Fe . DRI, S 380 (R AR R
RS T FK S I 8] 5 545 1] 1) S0 0. OPAX994-Q1 (¥ Mk S I 1] K 2024 130ns.

22 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS

INSTRUMENTS OPA994-Q1, OPA2994-Q1
www.ti.com.cn ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024
6.3.6 A S

BN T 2 X BOR AR (K SRR SR i e, DAREBETH R L . th T L ZHoR MG I FE EA7AE H AR
Z5t , PIULBORES AR RS A0S BAREAA AR e IR ZE |, B UIBOR S8 AN R L T o T 22 308 5 300 2 A
( APEHIZG ) BULEES o)A, B A “THFHE 3R b AT S IMELBUR R (BN, e T N B2t mT U FH e S R
SE L ARG IR 22 4] o

0.00002% 0.00312% 0.13185% 2.145%, 13.59%'34.13%' 34.13%| 13.59%\2.145% 0.13185% 0.00312% 0.00002%

O'O'O'O'|O'|O'IO'|O'|O'O'O'O'
[ P R

u-60 u-50 y-4o0 u-30 u-20 p-o U u+o U+20 u+30 u+40 u+50 u+60

6-6. AW HHT A

K 6-6 B T — N A, Hod p 8 mu & oA EME 0 o B8 sigma i R G RIbRER ZE . KT R I X R
ARG, AT LTI AT A 281 KL =702 . (68.26%) 2 1F MEVE I E I brHERZES— o W (Mu- o
Bu+ro),

WA BTN, 8 THF 1 R e — Hh A B S U R R 7 R . RAE — e i, W SRR A
FAARFHE (PG N ) A RBESETME (W), R, R A S BARGETF (FlnimA K
LS ) MR, A MR ESE TR BN b MR HERZE (U + o), RFEA REROVHET RS SR

Bert N 53 AT DA i B 2 SR vt S A8 2R AN RS (T UE 2R 5 ol , XF T OPAXx994-Q1 , SR [1yfn N\ FE 2R R
9 350uV. K, it FTA OPAx994-Q1 #4f i 68.2% M#sft B A -350pV & +350uV My k. 75 40
(x1400pV) 141 , 204 99.9937% #5E A /N T £1400uV HIZLHHE | X E RS SAER 0.0063% fi7 FiX 8[|
24N, #24T 15,873 MEEH 1 NS HiZRIE .

TE B/ IMAE B RAE A TR A E U i THINEK (BRAES A ) |, B iX S RAE 28 h 2 WA= R R 5 B .
i, OPAX994-Q1 RFITE 25°C 40 R KR HHE AN 2.3mV , REXM A TI/NT 50 (418 170 J3/N284F
A A, WTREMERCT- L), H T S M AEFER R R 5 B 20 H R KT 2.3mV 28

Copyright © 2024 Texas Instruments Incorporated TR 15 23

Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS
OPA994-Q1, OPA2994-Q1 INSTRUMENTS
ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024 www.ti.com.cn

Xt T /AME BB T A A R, AT O N AN S 1o (ER S IRE S, JFEH AT
WEOLUR B, B, 60 (A TZ S ALASIFHA 1 A KAERATREMERCP G, FTRME N — AN TERR
ER LT BT RS ERXMIEILT , OPAX994-Q1 7 i R AL KU it IS ¥4 LA i KAE B /ME . (HAIRYE
B AHFE AR 2.5uVI°C S AE |, AT RLTHSR R FL R ERAS 1 6 0 {HZI0N 15uVIPC. FEN RN G LI R GE 5%
PEHEATBCTHIR, TT DU AR R A T RS AN FE Yl PAY P e IR SV P 7 A P R0 S5 o P e /ML e KA

THEE , BEEN A HERS | T 222 R AR B o oo i A P S E AR A 22, B IR f /M E SR O AE AR B P 45
T, BT A CRIERS AR RE . o5 B2 B TR Be .

6.4 FFThEARE S

OPAXx994-Q1 HA H—Thaetiz , nrve i v oK T E&E T 2.7V (£1.35V) B T./E. OPAx994-Q1 15 K HLJE HL
5N 32V (216V).

24 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS

INSTRUMENTS OPA994-Q1, OPA2994-Q1
www.ti.com.cn ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024
7 RIS

#E

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

OPAX994-Q1 Z 2 H € [ BLIFRS FEAIZS e Bl . IX LB LF () TAE L ik 32V, FR3R AL 2L E L B8 N
ML ARKIAEBE . R H R RS DL 24MHz 7 5 i HH KBl . X Ser P fE OPAX994-Q1 [N — @& T e
FEVR 4 ELRS 2 AT 58 1) e Tk s SR 28

7.2 AN

7.2.1 &0 B &

B 7-1 JEoR 1RO s iR I 2 o E B ) OPAQ94-Q1. A 5K 7-1 th s BRI 4l 0 b7, B 4E e, THE. A
PR RS |, S0 TR TIPD129 0A £ 1A 4 R ICI H 75 12 IE A 77 5

Vee
LOAD 56/

5 OPA994-Q1

——C Vour
| Rshunt
LOAD f 100 mQ
LM7705

Re
5.76 kQ

RGfQOQ

B 7-1. AR B RASI LA 1 OPAX994-Q1

7.21.1 ®IFEKR
XTI BT E SR IR

o MEHEI  0A £ 1A
o R KimHE 4.9V
o HKRAAE - 100mV

7.2.1.2 IR
AR 1 FRAE T & 7-1 P e B AL B PR

VouT = ILoap X RsgynT X Gain (1)

Copyright © 2024 Texas Instruments Incorporated FE LRI b 25

E. I
Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


http://www.ti.com/tool/tipd129
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS
OPA994-Q1, OPA2994-Q1 INSTRUMENTS

ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024 www.ti.com.cn

T (ILoap) LSS (Repunt) LB R R, ECRIRICE Y 0A & 1A, O TR MBI T R
P EART 100mV , AT FEC 2 58 ST Rt b

\
ISHUNT_MAX _ 10{)le = 100mQ (2)
LOAD_MAX

Rsgunt =

520 2 THEH Y Rgnunt 4 100mQ. I oap AT Rgpunt A2 R FE H OPA994-Q1 UK , M4 OV &
4.9V [t B . OPAQ94A-Q 7 AR L Y i [ IN T 5 A8 S AR 4 7 72 3 SR

(VouT_Mmax - VouT MIN)

Gain = 3
(VIN_MAX - VIN_MIN) 3)

ER TR 3 HEM T FEE A 49VIV | ZEH IS Re Ml Rg WE. R 4 H TR EH2 Re Al Rg 1)
KN, T OPA994-Q1 I 35 ¥ B N 49V/V.
(Rf)

Gain = 1 + @ (4)

¥ Re 4 5.76kQ I, Rg iFH5HI N 120Q. Rp fl Rg #ik & A 5.76kQ Al 120Q , PK A3 i 4> & b v e H BE
&, A 491 HLE . MR DUE AT AR 491 IOLLAR A B A8 . (E2 | FRBE AR I RS AR IS FBOR
[ AR RS PR R 18] 7-2 e 1L 7-1 i RS A R £ 3 R A

7.2.1.3 M #Z

d

Output (V)

d

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

B 7-2. fi U FE oA T A5 % B 4
7.3 BRI

OPAXx994-Q1 (#iE TAF IR TG 2.7V & 32V (£1.35V = 432V ) ; LHHFKATE - 40°C £ 125°C HyiRE
VA NSE A, BRI E I L R AT 2% A

/J\JD
LR B I 33V Xt dR G BN 62 R X RAHE (-

F 0.1pF S5 L e B 1 RS T | DOsiZbok 3wl s i sl BT B IR IR iR 22 . 2 A KRG HIL R &
JRERIVEAE R, WS .

26 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS

INSTRUMENTS OPA994-Q1, OPA2994-Q1
www.ti.com.cn ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024
74 R/

7.4.1 G715 E

97 SEILB A B T AR PERY | SCGE P R PCB AR SCB | 03 -

R DL AR ) U5 RIS O 28 A S e A B 358 28 P OB M s
IRBLAL I, DA 2
- L3 BRI M 2 1 4 52 e B (ESR) 0.1WF PR3 M Al | IR I B PR

BRI | Vo 5 A 2 )T BLBE A 55

oA LE R O RV A B R R B MRONE IJiE, —. £ PCB Ly ReiE
S I AE DR T . SR04 0 T AR EMI AT B RRT AT M RSB 17 40P
B, TR R B RO

C ONTIRS LR, BIALG AR T AR IR Ak IR E | WU AT S

k7 A 4, T ELA A AT ST

SHATE IR BRI SRR . 6 RF A RG BT S\ ST Al 1 25 4 L

JUTT R NATLERIK L. V1T | 0 A2 R LB R BB

4 B S AT 2 B R R BEL AP 3R o T S D A 2 38 72 RO

AR RE | SUAEALS: PCB T,

T 5 4 L B A DR 08 NSRBI . (AT EEAT PCB KT IEL IR | R

PCB LT , UEBRIEHIHE NSk S . KEHEIET | iR 7E 85°C FARIRMT 30 46

Al
7.4.2 bl
Y o
INPUT h
0—I OUTPUT

u1 =
2

103 . R3

MA—¢
2 C4 —T— c2
V+ q
t ] 1
R1 - -
%Y
C1
[ |-
I
§ R2
& 7-3. [FIARC EAT R B ) SR
Copyright © 2024 Texas Instruments Incorporated TR 15 27

Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS
OPA994-Q1, OPA2994-Q1 INSTRUMENTS
ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024 www.ti.com.cn

7-4. VSSOP-8 (DGK) 33 i Ar BRI

28 TR PR 1 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994-Q1 OPA2994-Q1
English Data Sheet: SBOSAG6


https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTX8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTX8B&partnum=OPA994-Q1
https://www.ti.com.cn/product/cn/opa994-q1?qgpn=opa994-q1
https://www.ti.com.cn/product/cn/opa2994-q1?qgpn=opa2994-q1
https://www.ti.com/lit/pdf/SBOSAG6

13 TEXAS

INSTRUMENTS OPA994-Q1, OPA2994-Q1
www.ti.com.cn ZHCSTX8B - NOVEMBER 2023 - REVISED OCTOBER 2024
8 AT HE
8.1 B Hr
8.1.1 IR

8.1.1.1 TINA-TI™ ( 42T )

TINA™ j&—3k T SPICE 5|21 W 5. Dhagss K H 5 T8 0 BB 05 AT« TINA-TI 52 TINA 81— 3K % 9%
EINRERRAS |, BT — RIVCIEMA RIS | R E TN T — AR EE . TINA-TI 2L A 1 5L
SPICE Hift. BEASFSURSAT , DA AL 11 ThEe.

TINA-TI AJ 3@ AL 7 5206 = Bt e 9 R 3R, SRR T E B RS, FUvE A P PAEFh 5 s =01k
gERL . M AR RO B N T AR T . HE DL TERIRE S, MR @ — AN ah S g 5 50 T R .

i

XS EIR 22 %% TINA #44: (M DesignSoft™ ) 534 TINA-TI 3. M TINA-TI e S 8 4 7%
19 TINA-TI %

8.2 ML

8.2.1 XY

B S0 R AH SRy -

o (EINALES (TN, EHFZHEL I EE A A N R

o fEINALES (TN, BEAZEHT EMI I N RS

o (EINALES (TN, AG LA R IS A7 N Tt

o FEMACES (T, 0A Z 1A LI B Ji o g 777 %€ 225 %0t (TIPD129)

8.3 B TS FEHE AN

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st A AT VR AR R i A S A
o AREMMEAELE i AR OB SO RS BT I ik

8.4 TH WK

TIE2E™ P iin R TRIMMEESH TR, W HEN TR ARG IRE, LRI @s Mt &, @R
BUA g sl H QU e, SRAS P s (K PRk e vk 35 B

BERM AR A DTk IR SRt XSSP E I AR TI BRI , IF A Bk TI A 3§23
T IAE T 2K

8.5 Fitx

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

TI E2E™ is a trademark of Texas Instruments.
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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 ©)
@ ©)

OPA2994QDRQ1 Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02994Q
OPA2994QDRQ1.B Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02994Q
OPA994QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 QODBV

OPA994QDBVRQ1.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 QODBV

@ 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 TI 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 OPA2994-Q1, OPA994-Q1 :
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o Catalog : OPA2994, OPA994

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 18-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 OO0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2994QDRQ1 SOIC D 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA994QDBVRQ1 SOT-23 DBV 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 18-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2994QDRQ1 SoIC D 8 3000 353.0 353.0 32.0
OPA994QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
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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
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. 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.

. Support pin may differ or may not be present.

AOWN

)]
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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/K 08/2024

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
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/K 08/2024

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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