'E Ordering & Technical
6 o quality

13 TEXAS
INSTRUMENTS

documentation

Design &

Support &
development E training

OPA991, OPA2991, OPA4991
ZHCSKF8F - OCTOBER 2019 - REVISED JANUARY 2022

OPAx991 40-V 3L BIE i N\ H . IR E. KA B H KRS

1 etk

IR R @ £125pV

AR R H R SRS - £0.3uV/°C

ik 1 kHz 59 10.8nV/ v Hz

e A - 130dB

R B HIT © +10pA

e kPN e

e ee + 4.5MHz GBW

EEIEE  21V/us

R AERIKS) © AnF

BERE 3 L TR YE IOk 1PN

- JHOK 28 DA = IA B B IR 2 4 SN AR
- KIS FIFHAH, T AR g
AR« AR EE 560pA

PEEYE LR - £1.35V & 20V, 2.7V £ 40V
KM EMIRR YERE © SN 5] BEAD R 51K A
EMI/RFI ik %2

FEL YR A 22 0 AN AR A N e P T

2 N

(iSRS S TN N
% M E R R AR 5t
DA v

ADC JXEh# UK 4%
SAR ADC FEfEZz i &s
] R A ] 2

vy O AN e e

3 VB

OPAx991 %% ( OPA991. OPA2991 HI OPA4991 )
FRmHE (40V) BHEFE RO R XLaR A H
B ERBAEENAZ R , BRI N AL . (K
R (SBEDY 21250V ) IR ( SRE D
+0.3uV/°C ) « &M ( 10.5nV/ v Hz Fil 1.8uVpp ) Fil
4.5MHz 5 .

OPAX991 H.A i l H Y5 5 7= 4 A AR 3 N FEL Y [
I (275mA). mEER (21V/us). mAE 7
IR (1nF) FISCWIEF R Thae | & — ik Fa el 5EM)
Pk RE IS FOROR S | & TS AR ELE S A

OPAX991 R ¥l iz HI K& R M #3 ( #ln
X2QFN 1 WSON ) DA R brifedf ¢ (5140 SOT-23.
SOIC il TSSOP ) , #iE TAEREH N -40°C &
125°C.

#EEE
BaRE () HR HERT (FFRIE )
SOT-23 (5) 2.90mm x 1.60mm
OPA991 SOT-23 (6) 2.90mm x 1.60mm
SC70 (5) 2.00mm x 1.25mm
SOIC (8) 4.90mm x 3.90mm
SOT-23 (8) 2.90mm x 1.60mm
OPA2991 TSSOP (8) 3.00mm x 4.40mm
VSSOP (8) 3.00mm x 3.00mm
WSON (8) 2.00mm x 2.00mm
X2QFN (10) 2.00mm x 1.50mm
SOIC (14) 8.65mm x 3.90mm
OPA4991 SOT-23 (14) 4.20mm x 1.90mm
TSSOP (14) 5.00mm x 4.40mm
X2QFN (14) 2.00mm x 2.00mm

(1) W/ TREpTA T R, 1S PR AR R T T
Ko

OPAx991 M TR ELZHMEHEERERS

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )

www.ti.com , AN, TIAGRIERIERERPERNA R, ESEER Bt Z 8T, 1 551575 Bol UK IS SCRRAS .

English Data Sheet: SBOS969


https://www.ti.com/solution/automotive-external-amplifier
https://www.ti.com/solution/data-acquisition-daq
https://www.ti.com/applications/industrial/test-measurement/overview.html
https://www.ti.com/lit/an/sbaa314/sbaa314.pdf?ts=1620831709769&ref_url=https%253A%252F%252Fwww.google.com%252F
https://www.ti.com/lit/an/sloa098/sloa098.pdf
https://www.ti.com/solution/cpu-plc-controller
https://www.ti.com/lit/an/sboa310a/sboa310a.pdf
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991
https://www.ti.com.cn/cn/lit/pdf/ZHCSKF8
https://www.ti.com.cn/product/cn/OPA991?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/OPA991?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/OPA991?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/OPA991?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBOS969

13 TEXAS
OPA991, OPA2991, OPA4991 INSTRUMENTS
ZHCSKF8F - OCTOBER 2019 - REVISED JANUARY 2022 www.ti.com.cn
Sk
T HFEE et 1 T4 BAEDIRERET e 30
2 B s 1 8RR 31
B BB ettt eeenenes 1 I A L= TR 31
R SAN ik sk Tus SO ORORT 2 8.2 BUIRI R FH oot 31
B B B B AT BE oottt 4 O EETEAHTERRL oo 33
B BT e T [ 3 = USRS 33
D OB N 5= = NN 9 (LT E =1z 2SR 33
B.2 ESD ZEZ ettt 9 10,2 A SR s 34
B.3 I IB AT 2 ettt 9 A BRI R I IR e 35
6.4 HEIE B BEBEAZE B e, 9 ORI s = OO 35
6.5 XNUHEIE 2 IIHEREE B e 10 (I = -2 = RO 35
6.6 PO 2 I HEBEIE B e, 10 1.3 B SRS TE BT 35
B.7 FEUFIE oo 11 118 STHFBETE e, 35
8.8 HUTAEIE e, 14 115 B BT e, 35
AR = T TR 21 11.6 Electrostatic Discharge Caution.............cccccevveenens 36
TAREIR oo 21 17 RIBEZR e 36
T2 THBETTHEREL oo 21 AP IR A= R AN = S 37
T3 EEEEBEE oo 22
4 13T i Rie %k
vE - DARTRRA I RS AT B85 2 A AR AR 1) TR AN ]
Changes from Revision E (May 2021) to Revision F (January 2022) Page
o T BEEE T SOT-23-14 (DYY) F oo 1
o MHBR T ZEEE I WQFN (RTE) B2 e e 1
o HER T 287 H) SOT-553 (DRL) B2 ...t en e n e e eeanas 1
o[B8 G E RITEE ERRINT SOT-23-14 (DYY) F B oottt 4
o WBR T F/ B B RITHEE 3550 F T WQFN (RTE) 525 oo 4
o WIET FHIE E IR ¥ RUC BN “WQFN” $23EM AR “X2QFN” #HEMFH MNP E5HHR.....4
o WIE T J/BIERIZ)EE H o RUC B3 RAn N B “HPEEER” BIHF SRR e 4
o R GBI E RS A TR “ 5 ThEE © OPA4991” FRIRINT X2QFN SIHIHES...coecveeeeeeeee e 4

« HHr 7 OPA991S DBV #1 DRL 5l fiHES , LARE IE 7/ AL & F125 58 35y ok “SHDN” 5| s bs “NC” 5]

T T ettt ettt et ettt ettt ettt ettt a et ettt ee et e et e et eu e et eet et e et et et e et et eu et eaeea et et er et e e er et e ereneeans 4
M OPA2991S DGS #il RUG 5| JHIHES k% T “SHDN” 3| _F i ERIZk | DAd 2 SE s S 7/ s & 477

B S SRS 4
TE PYBE 7 ERI BN BESS T I T SOT-23-14 (DYY) T oo 10
M DY 18 B B 12 IR IRR R IBE T “OPAAO9TS” oo 10
SIE T JLgE A AE1E B 5 Hok RUC 253558 “WQFN” H 25 A E “X2QFN” H 55 (155 H iR
.......................................................................................................................................................................... 10
A THFIE 53 T to TN ton HIEVEA ) SHDN 5l B4 FR_EMIER T ERIZk | DUER 30 11

LT AT E o I ES P HFEHTERCA 5E ESD H R N HLEAE |, DA S B T AR
27

M 72 AR B I TR T WQFN (RTE) 52 e
VIR T A 0 555 i el 55y, DAtk — 5 ] W SC B A o I DG IR R A FELJAE I FE M 20pA B IE N 30uA

AT RO AR T R B “V-+ 0.4V7 HIEN “V-+0.2V7 | BAREE R FEERBEMN “V-+1.2V7
HIEN “V-+1.4V7 | FREZE i« 30808 FHIS )7 A\ 30ps BE1ESH 8ps , LLS 4 41 3B fRFE—3L....
29

Submit Document Feedback

Product Folder Links: OPA991 OPA2991 OPA4991

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991
https://www.ti.com.cn/cn/lit/pdf/ZHCSKF8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKF8F&partnum=OPA991
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA991, OPA2991, OPA4991

ZHCSKF8F - OCTOBER 2019 - REVISED JANUARY 2022

o K I o P IAUE TAF YR RSB A “2.7V £ 40V (£1.35V E #40V ) 7 HIEN “2.7V £ 40V

((F1.35Y 22 20V ) 7 oottt e e e te e et et e e e e e e teeateeeaeeeteeeeeereeareean 33
Changes from Revision D (July 2020) to Revision E (May 2021) Page
o MER T 2 T X2QFN-14 (RUC) B B T R A 28T ettt 1
o MBR T Z5EE F VSSOP-8 (DGK) F 2 H 0 A 28 R ettt ettt ettt eaae e e 1
o MIBR T 7B E AL BE R X2QFN-14 (RUC) F5 28 B TR AT 5 oo 4
o WBRT F/ B E A1 T)5E 5 H VSSOP-8 (DGK) F G B T R A T 5 ettt 4
| el N L1 9
Changes from Revision C (May 2020) to Revision D (July 2020) Page
o T TSR HIRIE . BRIAE B i SR I o oo 1
| T 2 = 5 e s I O [0 P B NI o 0 (T ORI 1
o TR T 2815 B T SOT-23-5 (DBV) Fh b T R AT 2T oottt e e 1
o MER T 215 T SOT-23-6 (DBV) 2  T0 R A 28T ettt ean e 1
o MHBRT ZEFE H SCTO (DCK) Fo 2 B T AT A8 E ettt ae e eneas 1
o MR T A HE T SOT-23-8 (DDF) d 0 T AT 28T et 1
o MR T AR T TSSOP-14 (PW) 35 2 0 R A0 BT oot 1
* MiFR T SOT-23-5 (DBV) £l SC70 (DCK) BT AT FF 5 ettt 4
o [EB T OPA991S 7/ 1AL & FI1275E 57 HHT SHDN BT 5w 4
o WBR T 5/ B E RIS 53 H SOT-23-6 (DBV) F 2 TR AT I 5T et 4
o WER T T E A1) GE R H SOT-23-8 (DDF) d5 2 I TR A 5 et 4
o [T OPA2991S 5/ BIFE B FIZHEE 53 H T SHDN T 5 oo 4
o W T 7/ B B FILhEE #55y H SOIC-14 (D) Al TSSOP-14 (PW) 3515 (TR AT TS oo 4
« [T OPA4991S 7/ HIFL B IG5 57 F I SHDN FF 5 oot 4
Changes from Revision B (May 2020) to Revision C (May 2020) Page
o WBR T 7/ B E FIZIEE 553 TSSOP (PW) B TR AT T T e 4
o WIBR T F/ B E A E 5 X2QFN (RUG) F5 2 B TR AT I 5 et 4
Changes from Revision A (December 2019) to Revision B (May 2020) Page
o JAIBHE RN T OPAIIT T OPAAIDT o . oottt et e e 1
o JHERT ZE1EE T WSON (DSG) F5 2 T R A BT ettt n e 1
o TEIT AEERE TR X2QFN (10) 3528 RN ettt 1
o T “HIThER” RAE , DU S EHERARELRFE —E o 4
o WHER T I E A1 EEE 53 H WSON (DSG) 2 BT AT I 5 et 4
Changes from Revision * (October 2019) to Revision A (December 2019) Page
o H OPA2991 B3RS I TG BN ZETTZBUTIT oo e et 1
| = e 1O (O (3 ) Y R B 0 T2 OO 1
o MIBR T I/ B E AL RE 553 SOIC (D) H e IR AT e 4
o AEFIE B I T LT IEFE B3 oo ettt ettt 14
o IR BRI T B o 35

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 3

Product Folder Links: OPA991 OPA2991 OPA4991


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991
https://www.ti.com.cn/cn/lit/pdf/ZHCSKF8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKF8F&partnum=OPA991
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991

OPA991, OPA2991, OPA4991

ZHCSKF8F - OCTOBER 2019 - REVISED JANUARY 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5 5| BECE I TheE

out[_ |+
v-[1-
|N+: 3

\.

5:V+

4 le—

J

A.  DRL # &AL

Not to scale

\.

5:V+

4| Jour

J

Not to scale

& 5-2. OPA991 DCK #3%

K] 5-1. OPA991 DBV. T DCK H! DRL #f3&(A) 5 5| il SC70
5 3|} SOT-23. SC70 A1 SOT-553 ( AL )
(TR )
% 5-1. 5| J{iT5E : OPA991
)

AR DBV. DRL DCK o i
IN+ 3 1 I EILiEE PN
IN - 4 3 | SRS
ouT 1 4 (6] e
v+ 5 5 — IE (B ) Wi
V- 2 2 — (K ) R

Submit Document Feedback

Product Folder Links: OPA991 OPA2991 OPA4991

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991
https://www.ti.com.cn/cn/lit/pdf/ZHCSKF8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKF8F&partnum=OPA991
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991

13 TEXAS
INSTRUMENTS
www.ti.com.cn

ZHCSKF8F - OCTOBER 2019 - REVISED JANUARY 2022

OPA991, OPA2991, OPA4991

A. DRL #EE{UCATE

)
O
out [ 1 6
v- (] 2 5
«N [ ] 3 4
Not to scale

] v
[ ] sHDN
[ ] N

& 5-3. OPA991S DBV #1 DRL $3%(A)
6 3| SOT-23 f1 SOT-563

( AL )

% 5-2. 5[ T5E : OPA991S

2R T WS /o w3
+IN 3 I EEEETIPN
-IN 4 | ARG
ouT 1 (0] g
SHDN 5 | ;%3%11 RS = BORHRHE A M lBT = ORI . B2ES , WEH
V+ — 1E (e ) IR
V- 2 — B (A% ) ALY

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: OPA991 OPA2991 OPA4991

Submit Document Feedback

5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991
https://www.ti.com.cn/cn/lit/pdf/ZHCSKF8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKF8F&partnum=OPA991
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991

OPA991, OPA2991, OPA4991

ZHCSKF8F - OCTOBER 2019 - REVISED JANUARY 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

e 2
@)
outt [ ¢ s ||
N- [ ] 2 7 ]
N+ | 3 6 | J
i s [
. J
Not to scale

ouT2

IN2—

IN2+

& 5-4. OPA2991 D. DDF. DGK f1 PW #}3%

e N
@)
outt [ I+ |—___\|8 i
— |
B r
IN1— I 2 l7 ouT2
—— : Thermal |~
N1+ [ 13, Pad :6[_ IN2-
— _
v-tae___ Vs | e
. y,
Not to scale

8 B il SOIC. SOT-23. TSSOP #1 VSSOP A HERIREEEEE V- . BEER, ST 7.3.10.
(TiE ) & 5-5. OPA2991 DSG 3 (A)
8 5|} WSON ( & S i IRE: )
(QUEAZD)
% 5-3. 5| IZhAE : OPA2991
Gl N

2R &S "o b
+IN A 3 [ FIABARA | BIE A
+IN B 5 I %A , iHiE B
-INA 2 | SAESRN , GEIE A
-INB 6 I SAHFA , JEIiE B
OUTA 1 o Mt EIE A
OUTB 7 o i, iBiE B
V+ 8 — 1E (e ) HIE
V- 4 — B (A% ) FIA

6 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: OPA991 OPA2991 OPA4991


https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991
https://www.ti.com.cn/cn/lit/pdf/ZHCSKF8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKF8F&partnum=OPA991
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA991, OPA2991, OPA4991
ZHCSKF8F - OCTOBER 2019 - REVISED JANUARY 2022

e p\ ki
0O z
outt [_| 1 10 [ v+ F—— L -
Nn- [ ] 2 9 ] oum il S R S
N+ [ ] 3 s | ] INe- | _ T _
SHDN1 l2 8 rl_ OUTH
v- ] 4 7 ] Nes - — = -
siont [ | s 6 |__] sHDN2 | _ _ .——
shon2 [ 13 L v
. y,
Not to scale FLZ
A HEEUCRT. N+ [ e : 6 | our
K| 5-6. OPA2991S DGS #3(A) ' —
10 5|} VSSOP 4 orosese
( THHLH ) .
&l 5-7. OPA2991S RUG H}3
10 5|/ X2QFN
(T )
% 5-4. 5|J{iThEE : OPA2991S
i)
1/0 i B
Sk VSSOP X2QFN U5
+INA 3 10 I [FIAHET N | JE3E A
+IN B 7 4 | [FIFARIAN | 1HE B
-INA 2 9 I SAREA , HIE A
-INB 8 5 | AN, @iE B
OUT A 1 8 e} i, E@E A
OouTB 9 6 (0] Hidy, iEiE B
I I G = BOCBRIF B = BOKB A o
SHDNT ° 2 ' LR BT 7301,
KW, JEIE 2 ARHCE = BORE R A s = ORI .
SHDN2 6 3 ZER WBET 7301,
V+ 10 7 — IE (B ) B
V- 4 1 — B (K ) IR

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: OPA991 OPA2991 OPA4991

7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991
https://www.ti.com.cn/cn/lit/pdf/ZHCSKF8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKF8F&partnum=OPA991
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991

OPA991, OPA2991, OPA4991

ZHCSKF8F - OCTOBER 2019 - REVISED JANUARY 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

e N
O C N
outt [ + 14 [ ] outs 3 3
Nt- [ ] 2 13 ] iNa- L — Lo -———
IN1— v 01112 IN4—
N+ (| 3 12 ] INgs -——" [ -
ve ] 4 [ v- INT+ ___] 2 T SRRt TS
N2+ [ | 5 10 ] iNs+ [ ]
N- [ | s 9 [ mns- ve | 1s L
our2 [ | 7 s |_] ours A E—
IN2+ _! 4 R R L5
\ J __  __
Not to scale L — — [ I B | - ——
[&] 5-8. OPA4991 D. PW Al DYY 3 e R T
14 5| SOIC. TSSOP. SOT-23 N -
( T'ﬁ?%@ ) g g Not to scale
& 5-9. OPA4991 RUC #}3%
14 5|} X2QFN
( TR )
& 5-5. 5| [HIZhEE : OPA4991
Gl . -
KR SOIC, TSSOP. SOT-23 X2QFN
IN1+ 3 2 I [FAHEI N | 183 1
IN1 - 2 1 I SAREN | #IE 1
IN2+ 5 4 I AN | EiE 2
IN2 - 6 5 I SAHE | H#iE 2
IN3+ 10 9 I AR | 183E 3
IN3 - 9 8 I SABFAN | i#IE 3
IN4+ 12 1 | FEAHN | HIE 4
IN4 - 13 12 I JABFAN | #IE 4
NC — — — R
OuUT1 1 14 o} H, EE 1
OouT2 6 ) Frds , i 2
OouT3 8 7 o} it , @E 3
ouT4 14 13 (0] Wi, EiE 4
V+ 4 3 — 1E (fmn ) I
V- " 10 — B (A% ) HLE

8 Submit Document Feedback

Product Folder Links: OPA991 OPA2991 OPA4991

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991
https://www.ti.com.cn/cn/lit/pdf/ZHCSKF8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKF8F&partnum=OPA991
https://www.ti.com.cn/product/cn/opa991?qgpn=opa991
https://www.ti.com.cn/product/cn/opa2991?qgpn=opa2991
https://www.ti.com.cn/product/cn/opa4991?qgpn=opa4991

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA991, OPA2991, OPA4991
ZHCSKF8F - OCTOBER 2019 - REVISED JANUARY 2022

6 %

6.1 4% AR EE
7 AP B R (AR 53 A ) )

()

B/ME BAME| Bfr
HRHLE , Vg = (V+) - (V-) 0 42 v
LR ES) (V-)-105 (V+)+0.5 Y
fE 5N ZESHIE ©) Vg +0.2 Y,
i © -10 10 mA
g @) U
TAEBEIRSE | Ta -55 150 °C
2R, T, 150 °C
WAFRE | Tetg -65 150 °C
(1) WnSRAER 28X R AHE 7 5 RBUE AR B P IS 17384, WS 23RS K ARSI . 18 R T T 2RI T BR il S A 1 2

BUEME |, S IFR B AT @S T # AP MR ZANEAT o AR [ R 58 T & 77 34 AP AMATAT 26t (RS B R
TELRAT ) T, W AT REREM 28 (K AT S MR BE o

)
T, AR SEud IR RSB HUR

 AREZER , WAL 5

SRS | T ERO R —ANTBORA . ZAn B A B A DR R RGBT AT B, (BB HRIAT , IO B R R R

(3)  FN TR AR I A YRS . X T ERIR A YRS 0.5V L EBINGE S, AR GIZE 10mA B35 TEAK.
6.2 ESD &%
iz AL
. N IERS (HBM) |, 454 ANSI/ESDA/JEDEC JS-001( +2000
V(EsD) [ — — —— v
7o LA (CDM) , #74 JEDEC #i3 JESD22-C101 (@ +1000
(1) JEDEC 3% JEP155 45! : 500V HBM fE a7 bt ESD iR F 244,
(2) JEDEC ff JEP157 35tk : 250V CDM TTseIU7EARHE ESD Bl iRfL F 2 4L,
6.3 BUUE1T &M
TE TAEIRIR B YO B R IUAS ( BRAE R AMERR )
B/ME BAE =XivA
Vs RERE , (V+) - (V-) 2.7 40 v
V) N LS 1 (V-)-0.2 (V+)+0.2 \%
ViH SRS L R PN L (TBORER AR ) (V-)+11  (V-)+20vD) \%
ViL ST L B PN R (JBOR AR E A ) (vV-) (V-)+0.2 v
Ta BT R -40 125 °C
(1)  AreEE v+,
6.4 MBI HATMEREL B
OPA991. OPA991S
- DBV DCK
Ay O (soT-23) (sc70) s
5 B[ 6 5B 5 5|
Roga e 7SR 185.7 167.8 202.6 °CIW
R0 yc(top) LER BN (TR ) FABH 108.2 107.9 1015 °C/W
Rous 455 L B AR 54.5 49.7 47.8 °C/W
YT 45 TIFRRHIE 24 312 33.9 18.8 °C/W
LTS 4 3 R BURFIE S 40 54.2 49.5 47.4 °C/W
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6.4 HLEE R RIRVEREfE B (continued)

OPA991. OPA991S
. DBV DCK
Rz () (SOT-23) (SC70) R
5 5 6 S| 55|
R 0 JG(bot) GER BN (R ) A & TiE T ‘cw
(1) EXRBIBRIERNELZEL , ES W LEHEAIC ARG NS , SPRA9SS.
6.5 SURIBARF ARG R
OPA2991, OPA2991S
- D DDF DGK DSG PW RUG
g () (soic) (SOT-23) (VSSOP) (WSON) (TSSOP) (X2QFN) A
8 T 8 Tk 8 T 8 Sl 8 5| 10 5|0
Rom | SN 130.7 1435 176.5 77.6 185.1 142.3 ‘W
R o Jc(top) | B4 ( THER ) #HL 72.8 79.9 68.1 93.7 74.0 535 ‘cw
Ros | 4% dBBRAANL 74.0 616 98.2 439 15.7 68.5 ‘W
by 25 T AR B 24.0 57 12.0 44 123 1.0 ‘cw
Vs 0 2 R 2 73.3 61.3 96.7 439 114.0 68.4 ‘cw
R ycbot) | 45 EAME (JEHE ) FABH i ANiEE NidE 19.0 A& ANidEH °C/W
(1) BXRFEIERMEZEE | S W LG IC HEHIER MY , SPRA953,
6.6 P AR B
OPA4991
_ D DYY PW RUC
#Adatn () (soic) (SOT-23) (TSSOP) (X2QFN) SR
14 5] 14 31 14 511 14 31
Rou G IR 1014 110.6 1314 125.9 “cW
Rouctop) | SEZ4MR (THAE ) #E 57.6 53.7 51.8 39.8 “C/W
Ros 45 7 I BRI 57.3 35.3 75.8 68.0 “CW
by G TRRHAT 25 185 2.2 7.9 0.8 ‘cw
g 5 AU T 2 % 56.9 35.0 74.8 67.8 cW
Roucpoty | ZHEANT (R ) AN AN ANiE ANiEE °C/W
(1) BXRWIBRIBRNELZEEL | ESWHLFHAIC HEHE NAHRY , SPRA9S3.
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6.7 B4

fEVg=(V+) - (V-)=27V £ 40V (£1.35 V 2 #20V), To=25°C. R =10kQ (%= Vg/2 ) . Vem =Vs/2 H Vour =
Vs/2 ZME TS (BRIESA B ) -

BN WK BAME AR RKE| B
KR
OPA991. OPA2991 +125 750
) Vem =V - Ta= -40°C & 125°C +780
Vos N S uv
OPA4991 +125 +830
Vem=V - Ta= -40°C % 125°C +850
dVos/dT BN TR TR T R Ta= -40°C % 125°C +0.3 uv/I'c
o\ e g | Vom=V -, Vg =4V & 40V +0.3 +1
PSRR HIARIAHLUES R | 7o S Ta= - 40°C & 125°C VY,
KA Vem=V- , Vs =27V % 40V®@ +1 5
b B f=0Hz 5 pvIv
I\ E IR
ls N L +10 pA
los N IR +10 pA
Ly
18 WVpp
En [PNGE R f=0.1Hz & 10Hz
0.3 HVRMS
o i f=1kHz 10.8 I
e i i Tt 5 585 i n z
N " T f= 10kHz 94
iN EIPNG R/ f=1kHz 2 fA/ vV Hz
WARELE
Vem S A Y V- )o} (V+)+0.1 v
V=40V, (V-) - 0.1V <Vgy <
109 130
(V4) = 2V ( EHAXT)
Vg=4V, (V-) - 0.1V <Vgy <
84 100
(V+) - 2V (CEAR) A
CMRR FLAHN ] L Ta= -40°C &£ 125°C dB
Vg=27V, (V-) - 0.1V <Vey < 75 95
(V+) - 2V ( EHART ) @
Vg =27V £ 40V, (V+) - 1V <Veu g5
< (V+) + 0.1V ( FBIHRAR )
BAHEE
Zp 4y 540 9 GQ || pF
Zicm FLpg 61 TQ || pF
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6.7 ES4¥: (continued)

fEVg=(V+) - (V-)=27V £ 40V (+1.35 V % +20V). Tp=25°C. R =10kQ ( ZEHZE Vg/2) . Vem = Vs/2 H Vour =
Vs/2 ZME TS (BRAES AV ) -

¥ \ I | o som mkw| B
FEEFIY2E
Vs =40V, Vey=V- 120 145
(V-)+0.1V<Vpo < (V+) - 0.1V Ta= -40°C % 125°C 142
) Vg=4V, Vey=V- 104 130
Aot TR (Vs- )+ 0-1\/0“: Vo < (V+) - 0.1V Ta= - 40°C % 125°C 125 a8
Vg=27V,Veu=V- 101 120
(V-)+0AV<Vo<(V+) - 0.1V® |1, = _40°C % 125°C 118
SR B
GBW 7 A 45 MHz
SR Eim V=40V, G=+1, C_=20pF 21 Vips
F5IE%%) 0.01% , Vs =40V, Vgrgp = 10V, G = +1, CL = 20pF 25
F1EL%) 0.01% , Vs =40V , Vgrgp =2V, G = +1, CL = 20pF 15
ts FENT R [A] us
FRELH) 0.1% |, Vg = 40V | Vargp = 10V , G = +1, CL = 20pF 2
FELS 0.1% | Vg =40V , Vgrgp =2V , G =+1, CL = 20pF 1
HIBLAR B G=+1,R =10kQ 60 °
Tk A I [ Vin x 135 > Vg 400 ns
THD+N SRR + V=40V ,Vo=3Vgys, G=1,f=1kHz 0.00021%
o
Vg =40V , R = F#H® 5 10
Vg =40V , R_=10kQ 50 55
IE—E TRIRAMBEMIL | o oo zz ; ‘2“07\1/:'2;2;;%2) 20(1) 252 .
Vg =27V, R_=10kQ 5 12
V=27V, R =2kQ 25 40
Isc TR HIA +75 mA
CrLoap 2Pk AR E) 1000 pF
Zo PARZN: Nz f=1MHz , Io = 0A 525 Q
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6.7 ES4¥: (continued)

fEVg=(V+) - (V-)=27V £ 40V (+1.35 V % +20V). Tp=25°C. R =10kQ ( ZEHZE Vg/2) . Vem = Vs/2 H Vour =
Vs/2 ZME TS (BRIEAH B ) -

M BAME E R Bm
R
560 685

la AR IERSBR |[Vem=V - , lo=0A e S#CE 125G — pA
R
lasp FANRREBHSER (Vs =27VE A0V, Fifi OB HWAER , SHDN =V - +2V 30 45 pA
ZsHpN SRITIN 0%t FELAG Vg =27V £ 40V, JEKZHZER , SHDN =V - + 2V 320 2 MQ || pF
Vi fgiigls;ﬂﬁ%m (@ g;?\;ﬁ;ﬁf\;\;wr , SHDN 5| JH b J8i R T SRR B, {E/N Tk (V-)+08 (V-)+11 v
Vi fgg E;@&;ﬂﬁ IR (% E?im/\ﬁ | SHON SR F RN (KT | )L 0o o)+ 08 v
ton TR e e ) G=+1,Voy=V-, Vo =0.1x Vg2 8 us
torF JBOR A4 i ) () Vem = V-, Vo = Vg/2 3 us

SHDN Bl i g |Vs = 2.7V E 40V, (V- ) + 20V = SHDN = (V - ) + 0.9V 500

(BASIE) Vg=27VE 40V, (V-)< SHDN < (V- ) + 0.7V 150 nA
(1) ZHBIA (tore) FUR FESH) (ton) 2FETENZ: SHDN 51 IRI{E 59 50% W B4t i KL F] 10% (558 ) 5090% (A ) F PR Z 101

IF [E1) 18] B

(2) A HFFEHE .
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6.8 SV
TA= 25°C HTJ‘ s VS =120V, VCM = VS 2, RLOAD =10kQ ( ﬁéj%% VS 2 ) s #E_ C|_ = 10pF ( [;/%5”5%@15‘6% )

33 50
30
27 40
24
g 21 g 30
s 18 S
T T
g g 20
g 12 o
9
6 10
3
—
0 o' o o'o' o' o'o'o'o'o' o OO v N ] ~ b © "\ @
o [ee) O < N N < © [ee) o o o o o o o o o
e ¥ @ Q@ % - 84 o ¥ © .
Offset Voltage (uV) Offset Voltage Drift (uV/C)
Ta = 25°C I 15462 ANk 58 1941 60 MR &3 e
Bl 6-1. AR HL A= B 6-2. RWUEEB A
400
300
. 200
e 20—
g g —_———— —— ——
S £ e ——— . —
g § 0 —— — _— = —
3 D 100 == =
: 0 ===
20--—-—="-"=-—-=-—-
-300
-900 -400
40 20 0 20T 40 60 80 100 120 140 40 -20 0 20 40 60 80 100 120 140
emperature (°C) Temperature (°C)
Vom = V+ Vem =V -
A 6-3. RABESREZAMAR & 6-4. S E LB ERIKXE
800 800
600 F 600
. 400 '; _ 400
g 1 g
2 200 = 200
S -~ &
% 0 % 0 ———— | S —
> >
Q Q
2 200 2 200
o o
-400 -400
-600 -600
-800 -800
-20 -15 -10 -5 0 5 10 15 20 16 16.5 17 17.5 18 18.5 19 19.5 20
VCM VCM
Ta=25°C Ta=25°C
& 6-5. RIA L E LB R F KRR K 6-6. R HESIEHERKRR (IHXE )
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6.8 LA (continued)
TA =25°C i} , VS =120V, VCM = VS 2, RLOAD =10k Q ( PUEE ) VS 2 ) , #E_ C|_ = 10pF ( [3,%3”5%@%% )
800 800
600 600
400 400
2 2
= 200 = 200
(0] (0]
8 &
: ° u oz °
E -200 E -200
e} e}
-400 -400
-600 -600
-800 -800
20 -15 -10 5 0 5 10 15 20 20 -15 -10 5 0 5 10 15 20
VCM VCM
Ta=125°C Ta = -40°C
B 6-7. KA ESIERERFIRER Bl 6-8. R ESIEBERKIRR
600 100 200
— Gain (dB)
P 0 — Prase )| 100
300 - 70 125
3 200 60 \¥ 100
2 100 @ 50 [CI
S K= @
K 0 = 40 5 3
2 -100 8 30 %5 o
% -200 20 0
300 [ 10 -25
-400 0 -50
-500 -10 75
-600 -20 -100
Supply Voltage (V) Frequency (Hz)
C_ = 20pF
B 6-9. RIBHES HIRRIRA P 6-10. FFIRMAAAAL S TERIIH T
80 6
—_—G=-1
70 —G=1 z 45
G=10 g
= e — G =100 g 3
S 50 — G =1000 £ 15
£ 3 "
8 40 B 0
g 30 5
S 5 15
< 20 ]
@ -3
8 10 8
o) C 45
0 § ' — g
-10 \\\ = 6 — :B+
(o)
-20 -7.5
100 1k 10K 100k 1M 10M 20 -16 -12 -8 -4 0 4 8 12 16 20
Frequency (Hz) Common Mode Voltage (V)
& 6-11. P12 SHEMMEER B 6-12. i E iR S R A R
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6.8 LA (continued)

TA= 25°C HTJ‘ s VS =120V, VCM = VS 2, RLOAD =10kQ ( ﬁé%% VS 2 ) s #E_ C|_ = 10pF ( EffﬁﬂE%ﬁw‘EEﬁ )

150
125 2
100 los

— 5

Input Bias and Offset Current (pA)
N
(6]

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

B 6-13. IARE RN SEEMKRR

Output Voltage (V)

V+
V+-1V
V+-2V
V+-3V
V+-4V
V+-5V
V+-6V
V+-7V

V+-8V 40°C

v+-gv|— 25°C
125°C

V+-10V

0 10 20 30 40 50 60 70 80 90 100
Output Current (mA)

&l 6-14. F i RUKIRIE SHHURIR (Hrif ) MR A

a
N W
g O

[ —

—— PMOS (Vem < V+ - 1.5 V)
—— NMOS (Vem > V+ — 1.5 V)

RGN
= N
(S =)

=
© O O
a o O

Common-Mode Rejection Ratio (dB)
>

©
o

oo
(&)

-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

f=0Hz
& 6-17. CMRR 5B Z A< & (dB)

V-+8V 135
— -40°C — CMRR
V-+7V|— 25°C 120 —— PSRR+
125°C PSRR-
V-+6V = 105
s S 90
g V-+5V %
8 o 75
S V-+4V
> o
< S 60
g— V-+3V %
3 L 45
V-+2V S 5
V-+1V 15
V- 0
0 10 20 30 40 50 60 70 80 90 100 100 1k 10k 100k ™ 10M
Output Current (mA) Frequency (Hz)
& 6-15. firH U RIZIE S radR ( VEHIR ) RIIMRAR A 6-16. CMRR #ll PSRR 5 H {13 R
135 170

165

160

155

150

145

Power Supply Rejection Ratio (dB)

140
-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

f=0Hz
El 6-18. PSRR 5E ¥ AKX A (dB)
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6.8 LA (continued)
TA= 25°C i s VS =20V, VCM = Vs 2, RLOAD =10k Q ( PUEE ) VS 2 ) , #E_ C|_ = 10pF ( fi%ﬂl?%ﬁw‘ﬁﬁ )
1 — g 200
0.8 3
Z 100
0.6 >
‘@
04 §
3 02 =
s £
5 o | g
= @10
g 02 3
< S
04 z
S
0.6 £
o
-0.8 — 2
>
-1 g‘ 1
Time (1s/div) 1 10 100 1k 10k 100k
Frequency (Hz)
& 6-19. 0.1Hz = 10Hz &5 Bl 6-20. %y \ F PR 19 P AT 8 1 b5 R R [ D0 2R
-32 -32
— R.=10kQ — R =128Q
40| — R =2k 40| — R =604 0
; R =604 Q . RL=2kQ
48 — R.=128Q 48 — R.=10kQ
-56 -56
g 64 Qg 64
z 72 z 72
o [a]
L -80 T -80
-88 -88
-96 -96
-104 -104
112 -112
100 1k 10k 0.001 0.01 0.1 1 10 20
Frequency (Hz) Amplitude (Vrms)
BW = 80kHz , Vout = 1Vrus BW = 80kHz , f = 1kHz
Bl 6-21. THD+N L 53K MK R Bl 6-22. THD+N 5% HUiR & I K2 R
580 700
570 675
560 650
3 560 S 625
§ 540 § 600
3 530 3 575
C C
8 520 8 550
3 ]
S 510 'S 525
& &
500 500
490 475
480 450
4 8 12 16 20 24 28 32 36 40 40 20 0 20 40 60 80 100 120 140

Supply Voltage (V)
Vem =V -
&l 6-23. BEHIAS HEHER KRR

Temperature (°C)

B 6-24. BSHRMERERKKR
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6.8 LA (continued)
TA =25°C HTJ‘ , VS =20V, VCM = VS 2, RLOAD =10kQ ( ﬁé%% VS /2 ) , #E. C|_ = 10pF ( [;/{ﬁfui%ﬁﬁaﬁ )
140 700
— Vg=4V .
— Vg=40V 2 650
—~ £ 600
% 135 s
£ 8 550
8 § 500
o 130 3
g g 450
o =
> 5 400
o
g 1% 3 350
— Q
S 8 300
& 120 & 250
o
O 200
115 150
-40 -20 0 20 40 60 80 100 120 140 100 1k 10k 100k 1™ 10M
Temperature (°C) Frequency (Hz)
& 6-25. FFFHEWMB S5RER YRR (dB) &l 6-26. FFER 4 S SR A R R
60 80
70
50
60
~ 40 —
2 * 50
k] Q
230 g 40
2 2
3 2 3 30
— Riso = 0 Q, Positive Overshoot 20 — Riso = 0 Q, Positive Overshoot
10 — Riso = 0 Q, Negative Overshoot — Rispo = 0 Q, Negative Overshoot
Riso = 50 Q, Positive Overshoot 10 Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
0 0
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6.8 LA (continued)
Ta=25°C I , Vg =220V , Vou =Vs /2 , Rioap = 10kQ (#HEE Vg /2) |, 3FH CL=10pF ( BRIERA UL )
l l — Input l l — Input
—— Output _'\ —— Output
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Time (100ns/div) Time (100ns/div)
G=-10 G=-10
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6.8 LA (continued)
Ta=25°C I , Vg =220V , Vou =Vs /2 , Rioap = 10kQ (#HEE Vg /2) |, 3FH CL=10pF ( BRIERA UL )
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7 VE4N
7.1 R

OPAx991 %% ( OPA991. OPA2991 Fil OPA4991 ) &7 —4% 40V il Fiz B 28 241,

XS R B R BSOS RIS MRS, BRI NG RS EE (2125pV , ALY ) o (RS IEER
( £0.3uV/°C , #HYH ) Fl 4.5MHz 77 %

OPAx991 HA v an LR A 2=/ AL A N H I VE Bl . i HE VR (275mA). & R R (21V/us) 15T 25 ks
FIThRE |, & AR TS Rt BOREs |, G T &R s f s TN A .

b
7.2 DRETER
+
NCH Input
Stage
Differential Slew Shutdown Output
MUX-Friendly Boost Circuitry Stage
Front End _
IN-
+
PCH Input
Stage
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7.3 KPR EA

7.3.1 BRI R

OPAX991 il FH ARy A Sl N ZRMI RV B N ORI R BTG SR , (BAEBRS T IE T U REIR BL AT SE M AR . 7T LA
T PR S B B R RO ] 7-1 P ORI CARE R TR Bl TSR AR, X SIS
REANFEE RTINS [R] , @il 7-2 P W TR s i, RSPl R U A E S AT mE RN e, BT
B FBFTEAN , 2EAEAR E N R E

V+ V+

Vin+ T :
Vour Vour

—T—
40V OPAXx991 ~0.7V
4 P

Vin+

V|N,
) V- ) ) V-

OPAXx991 Provides Full 40-V Conventional Input Protection

Differential Input Range Limits Differential Input Range
& 7-1. OPAX991 SN RF IR Z TN GE S

[—————————
Vo=10V ReLt 10V S, A Ronfmux O\TCG) Ve D @ @
AYA%Y O a%Y% ' O
_L _L 7777777 ———- 10V - > ~-93V
Crir I Cs I

N
\9,
4
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S
<
£
D}
)

I
I
|
I
I
I
Voa=-10V Rpur -10V ! Shat
A%Y *
_L ,,'[,,,\, ,,,:L, ,,,,,,,,,, T \ ~07V
CFILT I I CS I Idiodeilransient L Jﬁ _ J vout
e l e

Input Low-Pass Filter Simplified Mux Model Buffer Amplifier
Bl 7-2. TXE IR E G RS E 9] R

OPAX991 FFI3E SR 5 R A4 RGN | s I AR B T SUE RO BILATE AR ) | R ABSN
{5 ok SRR ORI , D2 S PR B 2 T T 3t TP SCH NI . OPAQQY Fo Vi A 2 4421
(R EUHORSE1 S AR AN SAR 51 2 (R0 ML ) i 4OV, B4 238 P 2 PR o 58 0 - LA B g A
SEMBAT , BIASEE R R ; AXEEER  WBI TV HR T LA E B B 535 5.

7.3.2 EMI #fi

OPAx991 il it Rk LG T-H (EMI) JE 3 PR TC LB (5 B 4« VRA 3 FASIOLE 5B AT oo 1 1) v 2 i P AR 25 1
PP AR EMI RGO o B L BR SHH R AT LR EMIL 030 ; OPAX991 MIX S6 45 i Bt i 52 25 o 4 2%
(T) &I R HBAE 10MHz & 6GHz 5 Sl iik i[5 4 A il &2 A0 2 A is BBORERPLt M Thae . Bl 7-3 &R 7 XF
OPAX991 HUATILMR LS IR, % 7-1 Bn T OPAX991 7E 5L Fr v H i WA MR T EMIRR IN+ . &5
A#EH7 EMI i) HER RS B8 T 52 ORI EMIRR PERE R |, iZ4k &5 AT 7E www.ti.com R .
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& 7-3. EMIRR JU3&

 7-1. OPA991 FEAHAZE T i EMIRR IN+
LS BB EMIRR IN+
400MHz AL . Bl DR, KRTEAE. A%, HiE. e (UHF) MH 73.2dB

EIRFEENIEE ARG (GSM) RH]. TLREE. Sl GPS (&= 1.6GHz ) « GSM. i3]
A5 & UHF

1.8GHz GSM Riffl. AN ABEhEE. e, M L 3% (1GHz & 2GHz ) 89.7dB
802.11b. 802.11g. 802.11n. WEF®. M AFEHEZ. Tk, FHEMEEST (1ISM) B4 WAL

900MHz 82.5dB

2.4GHz LRGBS AR . S B ( 2GHz % 4GHz ) 93.9d8

3.6GHz T EM. i@ EASN . A, BalifE. S B 95.7dB

5GHz 802.11a. 802.11n. iz @fEM FH. BaEE. KESMEREIEIT. CHE (4GHz & 8GHz ) 98.0dB
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7.3.3 SRR

FEFTOR A N B DI AE = S B MR ( 45iR ) Thm. X BRIy A 4. OPAX991 [4xt i K45 iR
150°C. I SR ik ds . OPAX991 HAT bRy Ih g , WU B Al A4 A 12 OR9 h RE I T B2
FE AR, JFEIR B 170°C RS HBOE M th ksl . 18] 7-4 &on 7 OPA99T I Fl7nfil | %44
PRV DI (0.81W) M= AR FEK B M. REETHEERY] , MRy 65°C I, a8 1F 451k W 404 5
177°C. A, SEPRAsfF2 R A H SRR K R B 2 e 45 . B 7-4 BoR T RERE ARG IIEI AT 9. EIEH
TAEWE , SsfFrE g rhds | Rty 3V. 4 B EE G T mE I BRI, R BRSPS ) N
FBRPUIRAS |, FFIEL AR Ry Re ey 4 et . WURMKIFAZAE S SO RIIFERPIRDL | BOREASAE R AT S IR 2
ARy, L2 s 24 I

www.ti.com.cn

% 3V
30V Ta=65°C >
_ Pp=0.81W
6,1 = 138.7°C/W oV
T,=138.7°C/W x 0.81W + 65°C
T, =177.3°C (expected)
OPA991

—

+
lour = 30 mA .
RL 3V
Vi 100 Q
3V J -

K 7-4. T HAEHP

Temperature

ISR AZ AR A AEAR A — B [A] 9 DLyt Dh 3 QR S A8 w4 R Is AT, TR F R S ARSCWOIRES | 8 I #4
FERUH 2 N8 M AR A ML RE P B & S BURMEVES IR o BTE N 52 R/ oA il N BRI a4 R ) DD %, BRAE
e LR DD AR AR TR A PR AN S5

7.3.4 i fEAfa e

OPAXx991 HEA7HiFHAm i 4 , R sl S8 A M3 , I HIE IR FR e si RS | 38R DUR R B OV 3KE0 K
PEG. GG 28 PT 3 SR TR A5 KB R BRI BE ST W6 S B 7-5 AN 7-6. FERE TBOR A R TR ARUE 18 4T
I, R EEEERER , WRE RS HEBOE I E . AR WS e .

80
70
60
g 50 3
Q Q
£ 40 2
w w
2 2
g 30 3
20 — Riso = 0 Q, Positive Overshoot — Riso = 0 Q, Positive Overshoot
— Riso = 0 Q, Negative Overshoot 10 — Riso = 0 Q, Negative Overshoot
10 Riso = 50 Q, Positive Overshoot Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Cap Load (pF) Cap Load (pF)
B 7-5. /M EEMEAEARZFMAR (10mV iGH | B 7-6. /M BT EEMEARZAEIKRR (10mV Hiih
Bk, G=1) Bk, G=-1)

N T AE B i G B PRI AN SRS RE T, G AR P A KA N R BELER Riso RIR R IR BIRE ST , W
B 7-7 . SRR B A T AR, R R AR B B R . B, R G RS A O
BE, W= —N s g, DAL 4a 3 5] N8 2 1% 22 JF W il /N HE R IR . SINIIIRZE S Riso / Ry LR
BRIEEE , FEARAR Y H-P R W AT E T RIS OPAX991 ARH & & T ALt 45 . MOSFET i
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WRBH AT BEBE AR EN SN o 1B 7-7 R s I HL SR B S F B 2 Riso SRASE IZ SRR H . Rigo 22T
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7.3.5 FLAEH R

OPAX991 & —3K 40V ME IEF B HH NS H RS |, Hi AN R AR — IR AN T 100mV. Bh3E
BRI FF B E AN N GBIER P @I 2 0 M NS SEB i , Wb 7-8 Fiam. N YA X220 1F IR HL AN R B 2L,
W T IR R (V) - 1V A2 100mV . P EE T MR T 7R 100mV 2KZ) (V+) - 2V IS4 2%
By HEEBXIEEN | B AN+ - 2V & (V+) - 1V XK AL T IF DR A o e 6 [X 3 ] e 2 L 7
AR TTIE FE AR, EiZ XA PSRR. CMRR. KL, KRUFEFS . WAl THD PERE ] it & LR Z X oM
YR BT R R

6-5 B VR4 s T ML SR A N LR O 1R T T R 4 X
B R ILH KR PMOS/NMOS XA EAEHMEZE R |, i8S R A G L XA R HIEE K75 BT

V+

NMOS
IN
* I, J—

NMOS

A 7-8. LBIHA R
7.3.6 RHHRY

OPAX991 #F1| HAT AR HIAL S L ORI DI RE . 245 AW IXE 22 AR VEICAEE I, AR 22 32 SO AR 0 2 AR
BB o XM DUAE [F)AH LB v e L, S AN SR Bl 2 1o i S ) SR fE T Y LI, 5 0 S ) B AE R Y R
UL L. OPAX991 32 —F MBI HUM N IS TBORES 5 Bt , IEBE R AT R S . BEIZ MM S AR
SEAN R MR, T IREIEE S IR B 7-9 PRR TRRARE. AR RENEZER 3
Bl A 7P T DR80T o

— Input
—— Output

Amplitude (4V/div)

Time (20us/div)

B 7-9. TR
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7.3.7 I H,

BN RH 2 1) B 5008 BBOR A RS2 S R /) (EOS) (8 7 1 il R . 306 6 ] 5 (1) F 5 7E T2 F N, IR
It b iR 5| IR 25 Rt Sl . SXEEAN[R S IAID RE AR — A ShRE R At Al (1 3 3 AR il i T 2 AERE 3 5
D R 5 FL R A B P RO B BRAE . A, XSRS A B A B L OE (ESD) PRIMINRE , IR AL 2 AT AN
AR R LB AN 2 5 ESD AR RIRZI

REUS T 7> 1 RIZIEA ESD Witk K H 5 U B SR ORI AT T . 18] 7-10 2o 7 OPAX991 85 1Y
ESD i ( B IXIRAETR ) - ESD ORI HLESIS KM H A 51 B B2 5% e (e P 48 rl 2 i ) 50> 0 — A
B, Hrh THE R YR ESD LT (Ie BRI A FERR 2 ) AR iR LR AE FLBR I AR I Ak
TARBAEIRE

TVS

\J

LT

|
|

|

|

|

v ! } ) !
Rs . 500 Q * 1

AA— ] T |

|

|

|

|

|

—> Power-Supply
ESD Cell

TVS

B 7-10. 55 3t R BB S SR RIS 2P & ESD LI

ESD FrRpalif AR5, AR & (Fan , 1kV , 100ns ) |, 1fi EOS HFAFrEm K |, HREUR (Flan
50V , 100ms ) . ESD — & it Hl T Ak Sh ESD fRY" ( BIFEASIF R IEE] PCB L2 2L, A 175y
Bt) . 7£ ESD #ffh , ESD {551 ESD S g fLif i i ( 5109 ESD MRk ) - ESD Wil i
K FEPREH )£ — A K

S IXRIAT R T BB AR OR Ui A2 b ZE 0, EWURAE BB B , W T EOL AR o A 0 ) 28
(TVS) Al H TP kR A ESD FAF i RIFTJT ESD WU FE R 1T BUR R R o A FH 38 =4 ) PRI A BEAT TVS AR5 I
FEVFAE A 234 ESD —#RE KB 1E EOS At
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7.3.8 THIKE

FEBRR ST 05 SRR LMK B 1 DA RUR S0 S B PERR A A (K L. 48 8 ol I o 9550 A PP 5 30 2
T E TR | I8 SO B 00 B PN RIS . B A AR JS , 028 o s 0 4 5 B2
L B RAS o 4 AFR I BRI | 28 IF A6 LR G2 0 PR (PR DR , LAY B 1 4R
IR TR I 1) 5 B 7] 92470, OPAXQO1 Uk S 12 500ns.

7.3.9 JEH 5

BT A S OO B SR B AR HTCSE , LA L H R 0 e . T SRR AR LA e 1 A%
St BRLBCHCK 28 005 B K 20 5 S8R (EL P 26— S 028 , 10K 28 (O N SR TR P TS 220 A 0 A7
( “HIBMLET ) SRS, BT 6.7 AR MR B | H BB A S T LR 5 BRI
FRG IR 7.
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N
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Rl AT RS | AT AT T A 2 E b KA =932 — (68.26%) 2% 4: HIAE T AL T M8 (1) — M brdE 22 8, — > sigma A
(Mpy-oFlpyto),

AT 6.7 [ A EH T A A AA R 7 AR, RARER T A . iR — R agiE N W R A S A HE
FPME (Pl ) |, A MBUESE T FIME (u). SR, WSS 1 FEAR S BE T (Bl ani A&
), A SRMESE TSI E— MR % (4 + o), XFEA Bef R Hh R s SR .

fas ] DU A L R T 28 b AN RS DI R Bldn , 4T OPAX991 , SRS (4 N\ HL S IR{E A 125V,
R BT E OPAX991 #FhH 68.2% MI#F# A -125uV & 125V MR IAHEIE. 76 4 o (£500uV) 44
T, A 99.9937% #REA /N £500uV IR HL L |, X ERE SRR 0.0063% {7 T X EER{E 2 48, AT
15,873 PMEEH 1 AN 848 H 1% PR .

1F s/ IMEL BB R AR A B AR B T AR, B X Se R AR B 2 S i N A = AR 2Bk . Bltn , OPAX991
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7.4 SRR

OPAx991 B M —Theti X | WIERIE L KT 2.7V (21.35V) I T./E. OPAx991 (¥ &% K Hi I HL Ay 40V
(+20V).

OPAX991S s HA K5I I, AT T RIS HBOR & B TIRI e, 2 EEEAER 97 7.3.11.
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#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MAfER

OPAx991 RHIFEMEH () ELIAE ARSI RE o IX SEBRPE A0 LA L R ik 40V, FF4R AL B IE S B B N\ /o
BTG P 25 U B T A 2R U LR VEERS | DA K 4.5MHz 4 B8 A L OR BN . X R (E OPAX991 BA—#0GE F T s HLE
Tk RS e W SR M s s SO 2% .

8.2 HLEIN F

8.2.1 1M RN E

8-1 SR TR H A I N R B EL Y OPAQ91. A K1 8-1 Hh R BRI AT /A, BFEEe . THE. B
FOEEE | 1550 TR 21T TIPD129 0A Z 1A L i1 J7 i H )i 1 AR e 77 2

Vee
LOAD %g
>~ OPA991
——CO Vour
| l RsHunt
LOAD f 100 mQ
LM7705
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360 kQ

Re f 7.5kQ

F 8-1. A B FAS I S H i) OPA991

8.2.1.1 it ER
PEBCTH BT ESR AT

o I : 0A £ 1A
o HHHJE 4.9V
o B RAHE 0 100mV
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8.2.1.2 [/ L FE

TR 1 FRAE T ] 8-1 tf i H AL 1 PR
Vout =lLoap *Rsnunt xGain (1

TR (Ioap) I FBFELES (Renunt) BB IR R, BRI E Y 0A & 1A. N T fERCK BRI T REF
L EART 100mV , 5 FEaC 2 AE T Fek i L R

V.
SHUNT _MAX _ 100mV —100mQ

R =
STl oap_max 1A )

ER 2 2 tH5H B Rspyunt A 100mQ. 1 oap 1 Rgpunt 72 AE RS OPA991 UK |, M= K2y OV &
4.9V i . OPAQ91 F= L DAL 4 HE R A Bl 75 A48 s AR B 7 FE X 3 B

(VOUT_MAX - VOUT_MIN)

Gain =
(Vin_max = Vin_vin) 3)

TR 3 TR T 25 49VIV |, ZAE H HPH S Ry Al Rg W& . J7fER 4 FI TR IS Re A1 Rg 1Y
KN, TS OPAQ91 [y 25 % B H 49V/IV.,

(Re)
(Ra) (4)

Gain=1+

¥ Rp %9 360kQ I |, Rg iHE S HI A 7.5kQ. Rp Al Rg #ik 5E A 360kQ 1 7.5kQy , K] Ay AN A2 A v A1 He B
&, AR 491 L ER . WA DM E A 49:1 R AL R BRRS . & 8-2 BoR T Kl 8-1 TR B I AR 1
&35 R H

8.2.1.3 M2
5 /
4 /,/
s 3 =
3 d
3 2 //
1
0
0 01 02 03 04 05 06 07 08 09 1
ILoap (A)
B 8-2. fHCU B, e Rk N 5 13 R 4
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9 HLIFAHREIN
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10.1 £ [BIEE
T IR B TAEVERE | RIS BLAFIY PCB i 5 stk | AFE

W DL 1o B ) 3 BRI SRR B S He N 1. 95860 2008 T3 O BERL P B

IBELSEALIE | DGR 2%

- e A BE MR IRV N R R (ESR) 0.4WF MIMSBH 0% | DT B . M
i+ S MU 2 I 05554 20 P T LA

S L5 RO 50 5 BB A AR P T k22— BRI PCB i — sk
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RES | [N R e R .

J TR H G | A ELIE (ISR LR BRI . LR AR AT | WU

AU L P W A7 A

SRR TCIEBLR BT, W 10-2 FR | (45 RF A1 RG Bl RHTH A AT BLECK USRI b 34 Hy

%

FET R A E R . DR © A E LR b BB

- e N S N P B S ST TR e T

SRR A | RILTEALY PCB R IEITIAVE
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10.2 fi JF~BI

Place components close

VN ——— |

to device and to each
other to reduce parasitic

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

—e—— VOUT

Use low-ESR,
ceramic bypass
capacitor

& 10-2. [FAHADL B 1S E UK 28 B AR A B

= RF
K 10-1. JREERR
VS+

l

1 NG —

} Use a low-ESR,
} } PR /ceramic bypass
[ \ V+ ‘ —_1 capacitor
! I
! I
‘ +IN - outPur |
| | O
v ] | N ] ew

I

I

I

Ground (GND) plane on another layer
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11 BRI SCRS STRF
11.1 23403
1111 TR

11.1.1.1 TINA-TI™ ( % ##% LT )

TINA™ J&—zk T SPICE 5| %1 5. Dhagss K H &) T8 0 B B0 AT« TINA-TI 52 TINA 81— 3K % 9%
EIREEA |, Br T — RINLEAGIEE AN | R B IE TN T — DR EE . TINA-TI S 4L T A 1L 4
SPICE Hii~ WSS , UL AR BT IhRE

TINA-TI A] 3@ B 7 s ae = Bk hO e 2 N3, SR T E E MG BERE S, oV P LRl o7 00 204k
gERL . M A RO B N T AR T L HE DU TERIRE S, AR @ — AN s S g S 50 TR .

&

X e B SR 22 % TINA B4F (M DesignSoft™ ) m53& TINA-TI 2. 15 M TINA-TI SCH-J& A 3% b 9
(7 TINA-TI %A

11.1.1.2 Tl {55

OPAx991 K Z Rl TI Mk &t , AXRAN A W@ http://www.ti.com.cn/ww/analog/precision-designs/ 7 £k 3k
o TIRSE BT R T AR RS AN & KOV MBI T %, 42408 7 VF 2 S ri B It AR J5L B . ot ik
e B 5% PCB LG R B EIRIAT R AT 2k . P RhE 5 L R M B & 45

1.2 ORI XHF

11.2.1 H3R3CHY

THS U0 AR SR

TEINCES (TN) , AL LFRITHES #1175 F T - KA 7 SRR v
TEINLES (T1) , AN3T e A 78 5 4 4 N -1t

IR (TN) , LA ZEER #0915 Bas A # N ik

TN (TN) , B HA# T EMI #0) HER RS

TN (TN) , B LA TN N73E 55 A 755 F At

1.3 BSOS B FTE 0

FRWCCR SERER |, 75 HIE ti.com ERIEF s e, mil 274 ZH AT, RV AT ARG f s B
HRE . AXRELNEAMER AR EM OB SO P RS BT e,

11.4 XIFRIE

TIE2E™ XHWIZ R TRIMMEES LR R | W EENE FIREIE ., L 0iF@as it . SRNER
R OO el R AT R T T A bR 5 B

BEPEI N R TURE HRIERE T HRAt. XA IR TI BORIE |, FEA—E R TI WA 20
TH (%) .

11.5 Ftn

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.

15 7@ is a registered trademark of Bluetooth SIG, Inc.

BT A BR8N 5% B BT & B
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11.6 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘EE‘ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

1.7 RiER
Tl RifR AARTERS W FF MR 7 AR 17 BEAENS A A E Lo
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PACKAGE OPTION ADDENDUM

24-Dec-2025

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 ©)
@ )
OPA2991IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O91F
OPA2991IDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O91F
OPA2991IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 26UT
OPA2991IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 26UT
OPA2991IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2991
OPA2991IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2991
OPA2991IDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2991
OPA2991IDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2991
OPA2991IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 091G
OPA2991IDSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 091G
OPA2991IDSGRG4 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 091G
OPA2991IDSGRG4.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 091G
OPA2991IPWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02991P
OPA2991IPWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02991P
OPA2991SIRUGR Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 GFF
OPA2991SIRUGR.A Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 GFF
OPA4991IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4991D
OPA4991IDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4991D
OPA4991IDYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA49911
(DYY) | 14
OPA4991IDYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA49911
(DYY) | 14
OPA4991IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 (OP4991, OP4991PW)
OPA4991IPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 (OP4991, OP4991PW)
OPA4991IPWRG4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP4991
OPA4991IPWRG4.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP4991
OPA4991IRUCR Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 14F
OPA4991IRUCR.A Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 14F
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]

OPA991IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 091V
OPA991IDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 091V
OPA991IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1HB

OPA991IDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1HB
OPA991SIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 091S
OPA991SIDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 091s
OPA991SIDBVRG4 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 091S
OPA991SIDBVRG4.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 091S
OPA991TIDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1JE
OPA991TIDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1JE

@ 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 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.
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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 OPA2991, OPA4991, OPA991 :
o Automotive : OPA2991-Q1, OPA4991-Q1, OPA991-Q1

o Enhanced Product : OPA4991-EP

NOTE: Qualified Version Definitions:

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

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
OPA2991IDDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
OPA2991IDGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2991IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
OPA2991IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2991IDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2991IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
OPA2991IDSGRG4 WSON DSG 8 3000 180.0 8.4 23 2.3 115 | 40 8.0 Q2
OPA2991IPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
OPA2991SIRUGR X2QFN RUG 10 3000 178.0 8.4 1.75 | 2.25 | 0.56 4.0 8.0 Q1
OPA4991IDR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4991IDYYR SOT-23- | DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
OPA4991IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4991IPWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4991IRUCR QFN RUC 14 3000 180.0 9.5 2.16 | 2.16 0.5 4.0 8.0 Q2
OPA991IDBVR SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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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)

OPA991IDCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA991SIDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA991SIDBVRG4 SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA991TIDCKR SC70 DCK 5 3000 178.0 8.4 225 | 2.45 1.2 4.0 8.0 Q3
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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)
OPA2991IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
OPA2991IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
OPA2991IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

OPA2991IDR SOIC D 8 2500 353.0 353.0 32.0
OPA2991IDRG4 SOIC D 8 2500 353.0 353.0 32.0
OPA2991IDSGR WSON DSG 8 3000 210.0 185.0 35.0

OPA2991IDSGRG4 WSON DSG 8 3000 210.0 185.0 35.0
OPA2991IPWR TSSOP PW 8 2000 353.0 353.0 32.0
OPA2991SIRUGR X2QFN RUG 10 3000 205.0 200.0 33.0

OPA4991IDR SoIC D 14 2500 353.0 353.0 32.0
OPA4991IDYYR SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
OPA4991IPWR TSSOP PW 14 2000 356.0 356.0 35.0

OPA4991IPWRG4 TSSOP PW 14 2000 353.0 353.0 32.0
OPA4991IRUCR QFN RUC 14 3000 205.0 200.0 30.0
OPA991IDBVR SOT-23 DBV 5 3000 208.0 191.0 35.0
OPA991IDCKR SC70 DCK 5 3000 190.0 190.0 30.0
OPA991SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
OPA991SIDBVRG4 SOT-23 DBV 6 3000 210.0 185.0 35.0

Pack Materials-Page 3



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 13-Mar-2026
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA991TIDCKR SC70 DCK 5 3000 208.0 191.0 35.0
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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.
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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.
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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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PACKAGE OUTLINE

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

NOTES:

1. Alllinear 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 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
{ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

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.

3 Texas
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EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

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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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. 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 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

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

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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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GENERIC PACKAGE VIEW
RUG 10 X2QFN - 0.4 mm max height

1.5x 2, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4231768/A
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PACKAGE OUTLINE
RUGO0O010A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—_|

2.05
1.95

0.40
0.34
0.05 J
0.00 1, 035
0.25
gﬁég@ " ﬂ (0.127) TYP
5|
I
4 I
. § IR 6
| .03
ax g5
|  [010CTAlE] D
\
SYMM
1 _ N ____ 1S
T+ ]
\ | 025
6X ‘ 4X0.15
‘ [} & 0.1@ [c|AlB
[ 9 ,, 045
1 ! 0.35
4 i
: 10
PIN1I 0.4
(45°X 0.1) 8X 03

4231745/A 11/2025

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.
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EXAMPLE BOARD LAYOUT
RUGO0O010A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.3)

10 SEE SOLDER MASK
sx (0.55) ‘ / DETAIL
4X (0.25) — W
‘ | -
) O
|
4X (0.2) L i

Lo

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 35X

0.05 MIN
0.05 MAX a]
ALL AROUND r ALL AROUND
METAL UNDER

METAL EDGE 1 ; SOLDER MASK
I
! |
! |

EXPOSED METAL T __SOLDER MASK EXPOSED— | || ~———SOLDER MASK
OPENING METAL (., OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4231745/A 11/2025

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN

RUGO0O010A X2QFN - 0.4 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
2X (0.3)
SYMM
¢
10
8X (0.55) w
4X (0.25) — r \
‘ | T :
I 9
[ |
4X (0.2) 1 i | i
|
)
| ! SYMM
6X(05) 77%7777\+ ————— {—-— (1.8)
. L - ‘ |
-3 @
(R0.05) TYP | !

\
|
‘ 6
- |- 1
2X(06) |
|

(1.35)

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 35X

4231745/A 11/2025

NOTES: (continued)

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

design recommendations.
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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/G 11/2024

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/G 11/2024

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.

INSTRUMENTS
www.ti.com




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/G 11/2024

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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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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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(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

4214840/G 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
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

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

4214840/G 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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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

INSTRUMENTS
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. 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.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. 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.

. 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.

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

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

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.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

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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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. 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.

. 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.

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

. Reference JEDEC registration MO-153, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

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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GENERIC PACKAGE VIEW
RUC 14 X2QFN - 0.4 mm max height

2x 2,0.4 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4229871/A
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www.ti.com



PACKAGE OUTLINE
RUCO014A X2QFN - 0.4 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

I T

PIN 1 INDEX AREA —

[l \N]
O

0.4 MAX —

»‘ (0.15) TYP

SYMM
—¢

4

12

0.25
14X 515

|

|

|
PIN 11D SYl\/IM

0.5
(45°X0.1) ¢ 14X o3 & 0.1M|C|A|B
0.05s(M) | C

4220584/A 05/2019

NOTES:

1. Alllinear 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.
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AutoCAD SHX Text
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EXAMPLE BOARD LAYOUT

RUCO014A X2QFN - 0.4 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

1% 02) 14X (0.6 ‘
1T .
= (I T

(R0.05) —~

! 2X (0.4)
l‘ (1.8)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 23X

0.05 MAX 0.05 MIN

ALL AROUND "‘ r ALL AROUND j r SOLDER MASK
| / METAL == OPENING
| |
| |

| |
N
OPENING SOLDER MASK

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4220584/A 05/2019

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN

RUCO014A X2QFN - 0.4 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

14% (0.2 14X (0.6) |
10T % o
=== 05

8X (0.4) SYMM

¢ —f—1— 77747777 (1.6) (1.8)

(R0.05) !

2X (0.4)

(1.8)

SOLDER PASTE EXAMPLE
BASED ON 0.100mm THICK STENCIL
SCALE: 23X

4220584/A 05/2019

NOTES: (continued)

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