13 TEXAS
INSTRUMENTS

OPA994, OPA2994
ZHCSSD6C - JUNE 2023 - REVISED SEPTEMBER 2024

OPAx994 EL A IR A M M #IKBIEE /18 32V, MBS A H . 24MHz,
125mA % i R B UK 2%

1 R

o TEHEHE : 2.7V & 32V
o BLE SN RS H

o ETETE . 24AMHz GBW |, FAfy 35 fa

o ERREEEIKERE

- UXZEh 10pF A1 1M Q R | AL 50°

. RIS  £125mA

o R - £350pV (JAUE )

o KRR £2.5pV/°C (SR )

o KM : 1kHz A 12nV/ v Hz
o LB - 1250B
o TJEEZE : 35V/us

o fIRERAHI ¢ BEECRES 1.35mA

2 Vi

o TURFTHL (A ) b

*  GFCI A il ik

o BAFE UL

« PC FIZEiC A B 2 7R THI AR

o WAHHEM

o oLk | HE R

o HEALIKSN ¢ ThER RN A

o HLHIE C UPS. IS5 a0 FH 0 2% F

*  ADC K} a5 MR HELE M BOR 4%
o e AT AN PR A

3 A

SEBHIF A RIS RE | B35 24MHz 98 A7 A
TG AR 35V/us Ky mEAER , [N EIEN
1.35mA I FL A

OPAX994 R %I B 1E &5 Fl 5 PE S8 T R A e . il
w, MRS 10w F FRAEMEREM AIMQ 1 gk ERH
I, OPAX994 feug sl 50 FE AN 4 . OPAx994
KHAMEIER T, AT R AR R 3 N R IR .

IXAFFHA AT AR B R H R M R R G BB W H
PEREI 5 T st

XS B MO EREE |, B 125mA/EIE R
o R s R R TR R (ML RECA £350uV ) .

RIRTE (B oy £2.5uv/°C ) FI 125dB () &
CMRR , i& FH T T A KGR N 1 F R e 47 BRI

OPAXx994 & Rif. Fafd HmtEgE iz BmoRss | &M
T s TR

HEEE
BHHE0 pbit .y £ #HER @
DBV ( SOT-23,5) |2.9mm x 2.8mm
OPA994 B T DCK ( SC70,5) 2mm x 2.1mm
D (SOIC, 8) 4.9mm x 6mm
D (SOIC, 8) 4.9mm x 6mm
OPA29%4 KU E
DGK ( VSSOP , 8) [3mm x 4.9mm

OPAx994 %741 ( OPA994 F1 OPA2994 ) & 5 Hi [+
(32V) FLE A A (RRIO) B 5B 3 R4 X

100 nF

vCC

GFCI

100 kQ

1kQ

330 Q

A%

OPA2994

150 Q

(1) AXREZEER , ESHT 10,
(2)  EERRST (Kox 5 ) ARWE , IS (1EH ) .

vCC
£150 Q

OPA2994

GFCI Fault

_| 10wF

%1500

%7 GND

RN RS 5% (EVSE) SR 4% (GFCI) SRkl AilliA L = ) OPAX994

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk
HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SBOSAF2

%%iﬁl


https://www.ti.com/solution/ac-charging-pile-station
https://www.ti.com/tool/TIDA-00637
https://www.ti.com/solution/software-defined-radio
https://www.ti.com/solution/display-panel-for-pc-notebook
https://www.ti.com/solution/lcd-tv
https://www.ti.com/solution/wireless-control
https://www.ti.com/applications/industrial/motor-drives/overview.html
https://www.ti.com/applications/industrial/power-delivery/overview.html
https://www.ti.com/lit/pdf/sloa098
https://www.ti.com/lit/pdf/sboa310
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com.cn/cn/lit/pdf/ZHCSSD6
https://www.ti.com/lit/pdf/SBOSAF2

i3 TEXAS

OPA994, OPA2994 INSTRUMENTS
ZHCSSD6C - JUNE 2023 - REVISED SEPTEMBER 2024 www.ti.com.cn
g
T HFEE et 1 8.4 BAEIBERETR oo 24
2 BT ettt 1 T RIS oo 25
B BB ettt eeenenes 1 AR =0 S 25
BN T 1 - TR 3 7.2 HLBIRT T oo, 25
B B ettt ettt nenn 5 7.3 HLE A DEIE I o 26

5 LI B R BT E A oo 5 T AT ST oo 27
B2 ESD ZEZ oottt ettt B 7551w = 5 < SR U RSOSSN 29
LRI = 1Y S Ty < SO 5 B B I A e 29
5.4 BB B AR REIZ e 6 B2 R ST e 29
5.5 AU IE B TP BB B e 6 8.3 USRI T I 29
BB BT 1ottt 7 R =3 - SO 29
5.7 BUIEVREIE oot 9 85 T ettt ettt 29

6 BEIBEIT oo 18 8.6 B T B 2 e 29
BT HEIR e 18 8.7 R e 29
8.2 THEETTHERE] .o 18 O B T AR oo 30
B.3 BETE T ET ottt 19 10 B BHEAEITIEE oo 30

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994 OPA2994

English Data Sheet: SBOSAF2


https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com.cn/cn/lit/pdf/ZHCSSD6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSD6C&partnum=OPA994
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com/lit/pdf/SBOSAF2

13 TEXAS

INSTRUMENTS OPA994, OPA2994
www.ti.com.cn ZHCSSD6C - JUNE 2023 - REVISED SEPTEMBER 2024
4 5| HAC EAThRE

f() ) f() )

out [ |+ s Jw
v [

I sl -

[

N[ ] s a| Jour

. J . J
Not to scale Not to scale
& 4-1. OPA994 DBV {3 & 4-2. OPA994 DCK #H3%
5 5§ SOT-23 5 5| sC70
(TR ) (LA )
4
@)
ne ] s |_] nc
N~ [ ] 2 7 | ] vees
N+ [ ] 3 6 |_] our
vee- [ ] 4 s | ] nc
. J
Not to scale
NC = &H L5 N ¥ fL i % 42
& 4-3. OPA994 D %
8 5| solIC
( TR )
# 4-1. 5[[Th8E : OPA994
5| fI
(1) 3
A2 FR DBV DCK D = s
IN - 4 3 2 I SAHFN
IN+ 3 1 3 I [EEiEE PN
NC — — 8 — A
NC — — 1 — ZSLEE:S
NC — — 5 — PSUE: S
ouT 1 4 6 (0] T
V- 2 2 4 — YR (K )
V+ 5 5 7 — i (fin ) R

(1) I=fmA, O=4ith

Copyright © 2024 Texas Instruments Incorporated

FEREXRIR

Product Folder Links: OPA994 OPA2994

3

English Data Sheet: SBOSAF2


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com.cn/cn/lit/pdf/ZHCSSD6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSD6C&partnum=OPA994
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com/lit/pdf/SBOSAF2

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA994, OPA2994
ZHCSSD6C - JUNE 2023 - REVISED SEPTEMBER 2024

e N
O

outt ] 1 s ] v+
N- [ ] 2 [ ] oum
N+ [ 3 [ ] Ne-
v- [ ] 4 ] e

\ y,

Not to scale

&l 4-4. OPA2994 D Al DGK %3 |

8 5| SoIC 1 VSSOP

( AL )
£ 4-2. 5| iThEE : OPA2994
El) | .
pe — HA() BB

INT+ 3 | AR | i 1

IN1 - 2 | AR , i 1

IN2+ 5 | [FIFR4A | JEIE 2

IN2 - 6 | SAREA , J#IE 2

ouT1 1 0 il B 1

ouT2 7 0 i, JEIE 2

V+ 8 — IE (B ) B

V- 4 — FH I (A )

(1) I=fmA,O=4ith

Product Folder Links: OPA994 OPA2994

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SBOSAF2


https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com.cn/cn/lit/pdf/ZHCSSD6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSD6C&partnum=OPA994
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com/lit/pdf/SBOSAF2

13 TEXAS
INSTRUMENTS OPA994, OPA2994
www.ti.com.cn ZHCSSD6C - JUNE 2023 - REVISED SEPTEMBER 2024
5 s
5.1 4% ABUEE
A TARR IR EETE R I (BRAEA A B ) ()
BUME BoAfE| M
IR , Vg =(V+) - (V-) 0 33 \%
FeAsi ) (V-)-05 (V+)+0.5 \Y
IEREE NG ZEorEE® +10 \
G +10 mA
i K@) R
SR T, 150|  °C
WAFRIE | Tetg -65 150 °C

(1) WOERAERE N X RAH e T 5 FIBOE BRI T B T84, WS 8B MUK ARSI 18 SR IR T2 B i PR 2 AR
S0, A IR BT NIE ZXE T PP IR BRI ZANEAT . RN [0 B 5E T & WS 173 AL AR 26 A ( R xT R AUE

KME) N

» WIRT BESEM G 1F ) T SEPEAN I RE o

(2) HIJEEE , AER N AR EAKERE R, SRR ERERRERET , &8l #IRRA SEEUR.

(3)  HAGI N R A IR o TR IR AL 0.5V DA ERIRIAGE T

(4)  FNGIEEE TR T CRE AT ER , SR WRZE M N R T e

HA R AR HIE 10mA B3 K.
155 0.5V, WK\ FL R BRI E 10mA SR (K.

5.2 ESD &%
i L VA
) NARFHRBERS (HBM) |, 454 ANSI/ESDA/JEDEC JS-001 frifE(™M) +4000
V(esp) LTS H - — - v
7EHL AR (CDM) |, 754 ANSI/ESDA/JEDEC JS-002 #5:(@) +1500
(1) JEDEC 3(#4 JEP155 5t : 500V HBM I fEWs /e brtk ESD 5 HIRFE N 24477
(2) JEDEC Sk JEP157 51! : 250V CDM R} b5 7E btk ESD Rl % 4 k.
5.3 EUUBIT &AM
FE TAERREEIR FEJE N AR ( BRAEST A )
w/ME BRE =XivA
Vs HYFHE , (V+) - (V-) 2.7 32 \
\% LA R S (V-) - 0.1 (V+) +0.1 Y
Ta WU -40 125 °C
Copyright © 2024 Texas Instruments Incorporated PR

Product Folder Links: OPA994 OPA2994

English Data Sheet: SBOSAF2



https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com.cn/cn/lit/pdf/ZHCSSD6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSD6C&partnum=OPA994
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com/lit/pdf/SBOSAF2

13 TEXAS

OPA994, OPA2994 INSTRUMENTS
ZHCSSD6C - JUNE 2023 - REVISED SEPTEMBER 2024 www.ti.com.cn

5.4 BB AERE R

OPA994
Adrpn() (sgw) (g(%) (sgi\;s) SR
8 5 5 B 5 51

Roua 25 IR R 133.5 214.2 185.4 °C/W
R Jc(top) ZEE BN (TR ) SR 75.8 129.2 82.8 °CIW
Rous 45 75 LR AR 76.9 67.5 51.6 °C/W
YT S ETHRHE S 26.4 427 19.5 °C/W
LN 452 WIS IES 76.2 67.1 512 °C/W
R0 yc(bot) GEEHTE (R ) #H AEH AEH ANt °C/W

(1) AXRHBRNERINEZ(E R | SR EEMA IC HLEHPEGETTEr N RFM .

5.5 JURIE ST REREE B
OPA2994
k() (sg|c) (vgggP) na
8 5| 8 5|

Roua SEE AR 124.0 169.6 °C/W
R0 ycitop) SEE AR (TS ) AP 67.3 61.6 °C/W
Ros 75 5 R AR A 68.4 91.2 °CIW
byt 25 B IRHIES L 19.9 9.0 °CIW
by 75 2 SR IE S B 67.6 89.7 °CIW
R0 yc(pot) SEE AT (JRHS ) FBH AEH AEH °C/W

(1) ARBIHMEREIEARNE ZAEE | WS - FER IC B LA GEN Ty BT -

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994 OPA2994
English Data Sheet: SBOSAF2


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com.cn/cn/lit/pdf/ZHCSSD6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSD6C&partnum=OPA994
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com/lit/pdf/SBOSAF2

13 TEXAS

INSTRUMENTS OPA994, OPA2994
www.ti.com.cn ZHCSSD6C - JUNE 2023 - REVISED SEPTEMBER 2024
5.6 A4
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5.6 HARFE: (42)

Vg = (V4) - (V-)=2.7V & 32V ( £1.35V & +16V ) |
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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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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 )

14 - 1.4
1.2 — 40°C 12
1 — 25°C ]
0.8 125°C 0.8
—~ 06 — 06
b S
;’ 0.4 ; 0.4
g 0.2 2 0.2
S 0 s o
‘g‘_ -0.2 5 -02
£ 04 £ 04
S o6 © 06
0.8 -0.8
-1 1
1.2 1.2
1.4 14
0 10 20 3 40 50 60 70 80 0 10 20 30 40 50 60 70 80 90 100 110
Output Current (mA) Output Current (mA)
Vs=27V Vg=27V
B 5-19. it R IR S M R (1R ) IO [ 5-20. fti iR ARIB S A H I (MESRR ) FIIER
120 120
—— CMRR(dB) .
N — PSRR- g 119
100 PSRR+ S 118
€ 117
g 80 =
> £ 116
o 9,
= 60 2 115
(-') g //\
o 8 114
& s
L 40 = 13
€ 112
20 5
S 111
o 110
100 K 10K 100K ™ oM 40 20 0 20 40 60 80 100 120 140
Temperature (°C)
Frequency (Hz)
&l 5-21. CMRR 1 PSRR S5 H| 1< & f=0Hz
F 5-22. CMRR HiRE KX E&
110 120
o 108 & 117
S s
o 106 o 114
3 5
T 104 111
< 5
£ 102 5 108
Kol &
& 100 e S
3 98 g 102
s 2
< 96 < 99
o
E o E 9
o
8 92 (&) 93
90 90
40 20 0 20 40 60 80 100 120 140 M0 20 020 40 0.0 100 1200 140
Temperature (°C) emperature (°C)
Vs=27V
Vs=8 Y f=0Hz
R [ 5.24. CMRR SHER%E
3 =24, Y B,
& 5-23. CMRR 5REHKX R 5 MRR FE TR

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA994 OPA2994

English Data Sheet: SBOSAF2


https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com.cn/cn/lit/pdf/ZHCSSD6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSD6C&partnum=OPA994
https://www.ti.com.cn/product/cn/opa994?qgpn=opa994
https://www.ti.com.cn/product/cn/opa2994?qgpn=opa2994
https://www.ti.com/lit/pdf/SBOSAF2

13 TEXAS
INSTRUMENTS OPA994, OPA2994
www.ti.com.cn ZHCSSD6C - JUNE 2023 - REVISED SEPTEMBER 2024

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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6.3 REMEULEA
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ESD HfFul R R m Rk, S AR I~ SRS A ORI R HON R itk ot . ESD fRyT HLER BT RIS
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fE 5 . 2N L2 PR OPAX994 MR TERE. 18] 6-5 i€ 1 S PRI 15t i Lo i) s I L 2

6.3.5 L HHKE

HEERE ) E SR I8 FTBOR A3 W MUIRES VR BN 2 VIR S P s B 18] 2440 H P s o T i N P T B e 1 2
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FAARFHE (PG N ) A RBESETME (W), R, R A S BARGETF (FlnimA K
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OPAX994 ZHIHR AL (o i) BELIRAS FEAIAS T M At o X SL 88410 TAF i Tis 32V, R AL B BB s N e
RO R . R iR R DL K 24MHzZ 5 56 Al dar tH BK 5 . X ek OPAX994 iy —#id 18 FiUE Tl
F B A5 nl S f e RIS SRR 2%

7.2 LRI A

7.2.1 X0 B E

B 7-1 JoR 7R R AU B EE LK) OPAQ94 . 475K 1A1 7-1 s s iR I Ax i i, B AE IR 5.
R , S0 TR TIPD129 0A £ 1A 4RI H 7712 IFE A 77 5

Vee
LOAD 56/
A OPA994
——CQO Vour
| Rshunt
LOAD f 100 mQ
LM7705
Re
5.76 kQ

RGfQOQ

B 7-1. AN B AR B A ) OPAX994

7.2.1.1 #iFESR

ST e BE TR T ESR AR
o MEHEI  0A £ 1A

o K HE 4.9V

o HRAHEE - 100mV

7.2.1.2 IR
AR 1 R T & 7-1 P E B AR B PR

VouT = ILoap X RsgynT X Gain (1)
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HEH (ILoap) TE LA (Rspunt) Lr=AE BB . ME BRI E N 0A & 1A, A T ER K AE R N IREF
PH LT 100mV , AR 2 8 LT R
VSHUNT_MAX 100mV

ILoaD MAx 1A~ 100m@ (2)

Rsgunt =

AR 2 THRE M Rguunt 9 100mQ. | oap M Rgpunt 7L EFE 1 OPA994 JEUK |, T /E OV £ 4.9V
F% L . OPAQQ4 7= Ak i ity H fL R A BT 75 O3 2 AR 7 A2 3 B -

(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, AT OPAQ94 FE 25 ¥ B 9 49VIV.

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

OPAX994 [{#isE T/ B EYE I 2.7V & 32V ( £1.35V £ 216V ) ; ZHIMKATAE - 40°C £ 125°C K6 H
POEH |, BE AR 1 F R AN 2 A

/J\JD
LR L B I 33V Xt dR G BASIR 162 R X RAHE (-

F 0.1pF S5 L s B 1 RS T | DOsiZbok 8wl s i sl BT B IR IR iR 22 . 2 A KRG HIL R &
JRERIVEAE R , WS H 7.
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7.4.1 #3755
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JUT R NATLERIK L. V1D, 0 A2 A LB R R )
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AR RE | SUAEALS: PCB T,
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8.1.1 TR

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 CMHF

8.2.1 XIS

TES I LA N ARSE SR

o TEINALES (TV) , 2 H #3409 EMI #) H R T

o EMNAES (TN, BH LA RHI ST A A% BT
o TEINAER (TI) , 0A 2 1A FEAEJFICHN A T2 A RE A 5 Wil T v

8.3 B B HTE A

FRWCCR SERER |, 75 PHIE ti.com ERIEF SO Ie . mith @Ay SEATIEN , RVATARE A G B S
. AREREAGER  WEEEA DT SO P S BT il R .

8.4 T RFEIR

TIE2E™ vl e TR EESE TR, W EHENE KA RE . S BIER@E M- Hb. #%R
BUAMRZ B A ORI, R4S I 5 APk B it 7 B

BERM AR B A DTS IR SRt XSSP E AR TI EARRE |, FF BA - B T (0 iH S
T A 23K

8.5 Fitn

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.

BT wks Y N & E A H 7 .
8.6 FFHM R EE
AR, (ESD) S RN RS . A A (T1) OIS 2 AT H i b BT SR AR B o SRRy TE A A B
A RIHERLR | TR AR AR LB
A\ ESD [ /N SN | KRS PR A . R OS2 AR L T RS T 2 5 R BIRIA | R D A A 5
HOH AT A 2 B FUR 5 R A HO UM A
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TI RiER AARTERINLIFMERE TR | T RIS R E o
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Changes from Revision B (March 2024) to Revision C (September 2024) Page

+ ¥ OPA994IDBVR (SOT-23-5) Il OPA994IDCKR (SC70-5) KRS M FA AT SN LEAFLLELE oo 1

Changes from Revision A (November 2023) to Revision B (March 2024) Page
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o B AR (HBM) ESD ZEME M 2.5KV A AKV....oeeeeeeeeeeeeee e 5

o FEXCGETE ZFAEREE BRI T DGK (VSSOP) HE B cooee e 6

Changes from Revision * (June 2023) to Revision A (November 2023) Page

o CBEEANBEE R IR T FE N 24V BT B2V .o e 1

o ¥4 OPA2994IDR IRZS M LT BELEIT IETETIELE oot ettt 1

o TNIITTT OPAGOIA [ SOOI -8 o a5 i et ettt ettt e et e et e et e e et e e e e e et e e et e e et e e et e e et e e aeaaaaa 1

o I B N I T B B I Bt B et 9

10 HLA. BEERAMTITIEE R
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PACKAGING INFORMATION

ples

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)

OPA2994IDGKR ACTIVE VSSOP DGK 8 2500 RoHS & Green SN Level-1-260C-UNLIM -40to 125 0994
OPA2994IDR ACTIVE SOIC D 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 02994
OPA994IDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 OPDBV
OPA994IDCKR ACTIVE SC70 DCK 5 3000 RoHS & Green SN Level-1-260C-UNLIM -40 to 125 994
OPA994IDR ACTIVE SoIC D 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 0994
POPA994IDBVR ACTIVE SOT-23 DBV 5 3000 TBD Call Tl Call TI -40to 125
POPA994|DCKR ACTIVE SC70 DCK 5 3000 TBD Call Tl Call Tl -40 to 125 P94

® 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.
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® | 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.

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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF OPA2994, OPA994 :

o Automotive : OPA2994-Q1, OPA994-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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.
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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/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.

INSTRUMENTS
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

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

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

7. 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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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/F 08/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/F 08/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/F 08/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A
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