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Ta=25°C I , Vg = (V+) - (V-)=2.7V & 40V (£1.35V % +20V ) . R = 10kQ ( %% Vg2 ) , Vem=Vs/2 , H
Vo ut = Vs/2 ( F:%EIE%%U\E% ) °

5% WA BET T
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la BN OR AR R A IR WA
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Vem=V- , lo=0A, (OPA991-Q1) 769
KRBT
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5.8 HLAVREE

Tao=25°C I} , Vg =420V , Vom = Vs /2 , Rioap = 10kQ (&% Vg /2) |, 3FH CL=10pF ( BRIEAA UL )

33 50
30
27 40
24
g 21 g 30
S 18 — S
kS s
3 15 — E 2
g 12 &
9
6 — 10
3 _l
0 o ! o ! o o o o o o o ! o ! o OO -~ N [sp] < e} &) l‘\ [ee}
g %2 8 3 ¢ S 38 2 8 S °© e ° ° o5 5 ©
Offset Voltage (uV) Offset Voltage Drift (uV/C)
Ta = 25°C K 15462 AN SOK 2R 14 60 MUK 43 i
& 5-1. R EA 4R B 5-2. RIAHEEER SR
400
300
_ 200
> S = =i =— i = e |
2 3 [ e e = = -
Y y 00— "= -= - _ 1
s £ — - —— |
= 2 o= —_——— =
® B — — e — e =— —
g %, 1005___;______;___:__._____
200 -—-—=-"=-— - = - — _
-300
-900 -400
40 20 0 20 40 60 8 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vem = V+ Vem =V -
Kl 5-3. R ESREEZARXA K 5-4. R ESEERIRRR
800 800
600 600
400 400
s s
= 200 = 200
S S
g g o ——
S = s
D T
2 200 & 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
B 5-5. R i IR 3L B R I KIS R K 5-6. R ESIEABERFIRAR (TI#HXE )

10 ZEXXriRiE

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA997-Q1 OPA2991-Q1 OPA4991-Q1

English Data Sheet: SBOSA12


https://www.ti.com.cn/product/cn/opa991-q1?qgpn=opa991-q1
https://www.ti.com.cn/product/cn/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com.cn/product/cn/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSL14
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSL14H&partnum=OPA991-Q1
https://www.ti.com.cn/product/cn/opa991-q1?qgpn=opa991-q1
https://www.ti.com.cn/product/cn/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com.cn/product/cn/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com/lit/pdf/SBOSA12

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA991-Q1, OPA2991-Q1, OPA4991-Q1
ZHCSL14H - MARCH 2020 - REVISED MARCH 2024

5.8 JLAIRHE (52)

Ta=25°C I} , Vg =420V , Vou = Vs /2 , Rioap = 10kQ (% Vg /2) |, 3FH CL=10pF ( BRIER AU )
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5.8 JLAIRHE (52)

TA= 25°C HTJ‘ s VS =120V, VCM =Vs 2, RLOAD =10k Q ( ﬁéj%% VS /2) s #E_ C|_= 10pF ( [5,’%4'5%7515‘6591 )
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5.8 JLAIRHE (52)

Ta=25°C i Vg =420V, Ve =Vs /2, Roap = 10k Q ( EgE Vs/2) , JEH CL =10pF ( [EE | SRR )
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5.8 JLAIRHE (52)

TA= 25°C HTJ‘ s VS =120V, VCM = VS 2, RLOAD =10k Q ( ﬁéj%% VS 2 ) s #E_ C|_ = 10pF ( [;/%5”5%@15‘6% )
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5.8 JLAIRHE (52)

TA= 25°C HTJ‘ s VS =120V, VCM = VS 2, RLOAD =10k Q ( ﬁéj%% VS 2 ) s #E_ C|_ = 10pF ( [;/%5”5%@15‘6% )
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5.8 JLAIRHE (52)

TA= 25°C HTJ‘ s VS =120V, VCM =Vs 2, RLOAD =10k Q ( ﬁéj%% VS /2) s #E_ C|_= 10pF ( [5,’%4'5%7515‘6591 )
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6.3 REMEULEA

6.3.1 E A LRI HL %

OPAX991-Q1 1 F AhKF (14 a1 A\ ZRAA RV BRI S A ORS AR BT SR , (HAEBR SIS IE T D RE SR AL T 5E i A DR
A DA S R A B R SORGE 1] 6-1 F s K A B IR T R, TS AR, ORI
BT R HAAGESERS I ], A01&] 6-2 o O TARHE o P g, X SebRaERE N AE 5 A B R, X
o PR BTN, HET AR E I (A E .

V+ V+
Vin+ j— Vin+ .
T Vour
40V OPAXx991-Q1 ~0.7V
Vine 41_ Vin l *®
. V- i ) V-
OPAx991-Q1 Provides Full 40-V Conventional Input Protection
Differential Input Range Limits Differential Input Range
& 6-1. OPAX991-Q1 Fy A RA IR Z N BEST
r——=——==-=-== !
I Vo=10V Rewr 10V I Sh F{on_mux \TCG) D @ @
| A% * ] O * NV O ’ O—
| _L | _L f=f-==-] -——5 10V - > ~03V
Crir Cs ‘ \
| T |*T =l |
l = = L v
I _
l Viy==10V Rprr -10V I Shi Ron_mux l @ } | T T
| NN——p———O——+— W\ 0—o0 | |
| T e | o
[
I Ceur I } I Cs I Idiodeilransient L ,l, N J u
| — v = VIN+|
- e T _I - -10V
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

&l 6-2. HXE R ERARE H R

OPAX991-Q1 R FI3E 5L MUK 3 M LRI AR K | Jo i JERLFIHRAL T SUE MR LA AR, REaIA
BAMOTE 5 EER R ) | PR % B 8 A T 2080 . T 2C5 A S . OPAX991-Q1 R ¥ ik
F MR (BRI AR ST B2 0] IR ) B3k 40V | A7 12658 035 2 F M0 Hb e 39 o P F FLA Bl
SHARNGE BB, BISIERE RS HRELEE |, WBH T BRFN L7 L 51k 05 5 A
2,
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6.3.2 EMI $1s

OPAX991-Q1 i FHAE e L RE T (EMI) JE B THRER PR THLIR ( W TC 23815 ¥ % UL TR A 3 AU 5 B Al 2
TUA I R B LR AR ) PR AR EMI SN . I FEEE TR AT LS i EMIL FLELEE 5 OPAX991-Q1 AT IR 225 1 ik
. EAES (T 24 H K HTE 10MHz 2 6GHz ¥ 55 ARt Y el Py s I = A 240 B8 UK ER it H)
. & 6-3 JE/R T X OPAX991-Q1 HUT MR SE K. £ 6-1 4 T OPAX991-Q1 7E 5z i b FH vh i WA 2 47
Z ) EMIRR IN+ {4 .

BEFILA w9 EMI AT R RS 658 T 5 SECRE MK EMIRR PERE R | &4k AT /£ www.ticom R
o

110

100

90

80

Gain(dB)

70

60

50

40
™ 10M 100M 1G
Frequency (Hz)

& 6-3. EMIRR Jii,

# 6-1. OPAX991-Q1 ZEHIHER T ) EMIRR IN+
Pz 7 P B4 i EMIRR IN+
400MHz BT 1. B TR, K5HME. KR Fik. @EM (UHF) B 73.2dB

EEBIIEGE ARG (GSM) . L HEE. FHil. GPS (&AL 1.6GHz ) « GSM. fiE R3]
i8AE & UHF RH

1.8GHz GSM Fifl. MAREEhilfE. . TR L 3B (1GHz & 2GHz ) 89.7dB
802.11b. 802.11g. 802.11n. ¥ F®, NMABI@EGE. Tolk. BHHFMEST (1ISM) LLMEL . MR

900MHz 82.5dB

2.4GH - , .9dB

CHz e sim (SR, S Uk ( 2GHz % 4GHz ) 93.9d

3.6GHz TEHEN . I EA TN, TR, BIhEE. S 95.7dB

5GHz 802.11a. 802.11n. MA@ fEM AL, BandE. KEMPEIET. C Bt (4GHz £ 8GHz ) 98.0dB
Copyright © 2024 Texas Instruments Incorporated TR 15 19

Product Folder Links: OPA997-Q1 OPA2991-Q1 OPA4991-Q1
English Data Sheet: SBOSA12


https://www.ti.com/lit/pdf/SBOA128
http://www.ti.com
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa991-q1?qgpn=opa991-q1
https://www.ti.com.cn/product/cn/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com.cn/product/cn/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSL14
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSL14H&partnum=OPA991-Q1
https://www.ti.com.cn/product/cn/opa991-q1?qgpn=opa991-q1
https://www.ti.com.cn/product/cn/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com.cn/product/cn/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com/lit/pdf/SBOSA12

13 TEXAS

OPA991-Q1, OPA2991-Q1, OPA4991-Q1 INSTRUMENTS
ZHCSL14H - MARCH 2020 - REVISED MARCH 2024 www.ti.com.cn
6.3.3 TR

PR TR B 1 A SR DA H 2 S BN SIS (4506 ) . X —IEMN H#. OPAX991-Q1 1 4axt i K451k H

150°C. I ILIRE 2 A 1. OPAX991-Q1 BATI LRI TNRE , ATk B BIEBAIHIR IR DI RER) TAE
JE P A WAL S IR L , JFAEIR L 170°C I SR IS SO & 4an 1 35l . 18] 6-4 Ji€7 17 OPAX991-Q1 N Fl 7R
Bl ZEF DY IDIHE (0.81W) ML/ AR 21 B . MEETHE RN, BRI 65°C I |, fsfFaf iRk 2]
177°C. AL, SEPRAsfE2 R A H SRSk K R B 2 4 45 . K 6-4 BoR 1 RBRAERL ARSI 94T 9. FEIEH
AR, SsfFrE gz hds , Rty 3V. 2 B S BE G T mE I BRI, R BRSPS R N
I BEPUIRAS |, JFIEL AR Ry CRe ey 4 . WRAKIF A7 AE S SO RIIFERPIRDL | BOREASAE R AT S LIRS 2
PR X G S NS

E 3V
30V Ta=65°C -
_ Pp=0.81W
6,4 = 138.7°C/W ov
T,=138.7°C/W x 0.81W + 65°C
T, =177.3°C (expected)
(OPA991-Q1 >——1
—_ —
+ <
lour =30 mA + 2
v RL - 3v 3
IN 100Q _ =3
3V 5
i)

K 6-4. T PR

U 5% B AR AR K — BT TE) P9 DAt D R Gk B S 50 T 384T, LR B R B e N WDIRAS | 12581 1 4
KL 2> 2518 IR B B R B I B A S BUOR EVERIR . & E A R R /N O M 7E e T PR 2 it o % | BlfE
T TR S R P R A A

6.3.4 A mta et

OPAx991-Q1 R A7 tifHfm il 4 , BefsSRAh b Sk S, I FLIERE R AT b B B B e | 36 mT DU AR TC B O T B3
RAVESE . B0 78 W] HE SR EOR AS BB SR E DRI RE ST 12 B I 6-5 1 6-6. FEMfE R AR/ TR FE
IBATIS , FEBE AR, W E IS FHOCS BB ICE . AR 1 S A DR

80 60
70
50
60
— —~ 40
X 50 X
k] Q
2 40 2 30
[ [
$ 3 g
o o 20
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)
& 6-5. /M5 EEMEREARZERIRR (10mV it | B 6-6. M S EM 5RMEAIZEMXR (10mV HiH
Bk, G=1) Bk, G=-1)

N T AE B i G B PRI AN SRS RE T, G AR R A KA N R BELER Riso SRR R A IR BIRE ST , W
K 6-7 . BLABHAS T AR, ORI ADR M B B RE . B, R AR 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
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BRAELE AR P Rl AT RIS AT S S B AKE E OPAX991-Q1 R & & T2k kL2 ri 4 . MOSFET
AR SR 50 0 L 28 5 ik X A5 L o &1 87 FR T B R B SR R 1 L LS Ryso RASEIB TR S H0% - Riso 1B
BT RGEHIITIAEGE , TGN 1 AR AL

+V,
s VUUt

Riso

+

Cload
Vin _Vs

& 6-7. {# ] OPAx991-Q1 ¥ B &t /1 £ IKz)
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6.3.5 JLAE L R TE

OPAx991-Q1 & —3K 40V W IEF B N FoRas |, H N LT EAE — BmIEHLZ /M B 7 100mV. It
B B R E AN N GEIE A PO ZE N SRR, ] 6-8 s . N YATE ST R IE IR FL BN R
B, EE ST IEHEER L) - 1V 2 (V4) +100mV JEENIZET. P EES T MK T A EIE 100mV 2K (V+)
- 2V N A R . HEE XN | I (V) - 2V E (V4) - 1V IR AN ST ERAE T I R RES .
g X el AT i A e R AR A T B AR | R IX N PSRR. CMRR. i . i, M THD PhRg
RE 2 LUAEZ X A ME AR A5 BT R Bf o

] 5-5 T FEIHE 7~ T LR SR AE B N FEL s 2K 1R T ) A 4 (X 4
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 6-8. FLEIHA R

6.3.6 AR

OPAXx991-Q1 R 5 HAT A B AIAL S A6 ORI o 2 A K ah ki SR PRIV Bl AR 22 I SEBOR AR A & LA
BB o XM DUALE [F)AH LB R e L, A AN SR Bl 2 e i S ) SR fE T Y LI, 5 30 S5 1) SRR Y R
UL L. OPAX991-Q1 2 — B BB N is FHURAS PRIt , IRV Bl T ™ e A5 Y s UL Ah BB A
FOASREARARE: M, S BRBEE S R IR . ] 6-9 RN TR AR R E 25
B, BB AG LA AR E LA 758 T o

— Input
—— Output

Amplitude (4V/div)

Time (20us/div)

& 6-9. LA %%
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6.3.7 AT #;

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

REASTE ) 1 %L A ESD it i I 5 I N A FAF R ORIRE A BB . 18] 6-10 J&7R T OPAX991-Q1 el
f'] ESD L% ( HIRELXIRIR R ) o« ESD CRIFELERDS K A AN 1 51 I 152 5 % e 1] A 0 3t P 2 B A 00>
HE, Horh THE RSB ESD LT (IS SO A FERR ) ) AR . IZOR Y FLERAE AL IR R AR
I Ab T ARIBATIRES

TVS

\J

I
L
+ x IN+: % /:{):)/Z T ) e

I
I
I
I
[l
1
+ I
—> Power-Supply | RL
ESD Cell
I
I
|
I

TVS

& 6-10. 5 L 24 B3 # B FI A SR I 3 PI &8 ESD H3Li%

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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6.3.8 THIKE

I EK I TE IR IS SRR B W RLIR A5 Uk B B MR AS B 7 AR IRE 1) o 2%t FRUS T v i N RS B 0 2
TR A 5 AR LRI |, 3B BB B I ) B B AR X o B3R HE NN IX S e S o g o g A 4 75
()R [F] B LR MRS o 24 AT 2R [ B LR IR SIS B3R UG DA 8 W0 IR SR b AT e . DRI | S 30 A2 3% 22
IR S 3E MR I ] 5 B TR A FT . OPAX991-Q1 F ik # k & B[] K 2/ 400ns.

6.3.9 LA 55010

Pt N G 250 TROK 2% () SR AR 4 s B, DBV H S Aa (@ s % . T T2 R HE  f AR e | AR
Za5t | RO 8 R A R B A R S AR AR AE — E M 22, ) K 2% B N 2 TR L T o X el 25 38 o A AT A
( FHIEHILE ) BB AT, RIS i AR 1 ek b i e AME B KA RS | FEL R BT N B3t o] DU FH e A 2 ok 7f
EHLRRIMPRE A .

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

0 0 0 000,00\ 0 0 O
N

u-6o0 u-50 u-40 p-80 p-20 -0 M u+o U+20 u+30 u+40 u+50 u+60

& 6-11. BB K=o Ai

6-11 Bon T — Aol , Hd p 8 mu B oArsEE | 1 o 3¢ sigma 2 R AR HERZE . X TR HIX
Fhor A BIREAS |, T LT AT A 28 th KA =43 2 = (68.26%) 24 EME TS AE M IbRUEZEER 1 0 W (M - o
S| U+ o).

MR EAREUAS | i THFME Rh “BUE” — A B A2 A2 AR T AR R . iR — &350, R R
ARG HGIERPHME (Flanl s s ) , Ba mAESE T FME (u). AT, DR FERGZL TS
(Bl N R E ), A4 BAESE THEM E— MR ZE (u + o), IXFEA RESCOAAER bR R LU
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ZE R TR h AR IR Bl | T OPAX991-Q1 , S )% N R 25 B A 125V
WA OPAXx991-Q1 #8441 68.2% II#sHER A - 125uV £ 125V IR HHE LK. 76 4 o (£500uV) &4
T, AR 99.9937% #REA /NT £500uV HIR I HE |, X EWKRE SRR 0.0063% {7 T X EERE 2 4, ST
15,873 NEStEA 1 A HZ R .

1E F o/ ME B R K AB H) R B A RS B T Wi, X S PR AE 1 S 2 9 W AE P2 A R R BB B4, OPAX991-
Q1 RANBEFAE 25°C 644 FHECR L E A 895V , RE XM M Fi#Eid 5 o (4N 1:1700000 , XA A AT
BE ), T BRARATAR 25 8 H L KT 895V R B4 #8s 2x wt NAE = AR 51 %

X T IME BB S R B E R, AT BRI SE 1 o (HR S RRAEASIA] , IR AL E AT B A 0L T
fveit. Bl , 6 o MM T2 5 ALAEGETA 1 A8t , RMIERATTRE , A DUER—A> 58 BRAE 25 [ R Ik
Bt RS EXMIERT , OPAX991-Q1 /™ il RAIFE K it R LA s KA B /ME , (HIRHE 18] 5-2 Fl T
P71 FA% R 0.3uV/PC ILAME | ATLATFEE VR I HLRIER 10 6 o fHZ08 1.8uV/I°C. fENRINE I RS it
AT VT, AT LA AR R A 28R SV TRl P ) B R SR TR HL S 17 AN P 038 5 o ) /M EL B e K

SR, A I R HERS |, TE2E A A O MR T B AR HE R 22, RS IME B E IS SR 45 T
B, B0 T VERE SRR rERE . BAE RS R e TS s r ke .

6.3.10 S5

OPAX991S-Q1 #1F A A — A8k Z A KW 51 (SHDN) |, %51 Im 28 is SO E , THs L & TR DA R LR
o TEZIEART | I8 H O 1 FL IR T FEE 5 292 30pA. SHDN 51 iy i HLSFAA RL , SX B WR# 4 SHDN 5]
B0 N AT R 8 e FEP IR 2 i P GBS . 24 SHDIN 51 I3\ A ROB R H P, BOK 3845 F

SHDN 5| i DAIS SO 2% B IR BIUA3E v . SR WTREME I RELAL T 800mV ( $2UMH ) 24, ELASKH oI o K ) A8
ARl . FFORBIME AL T IR, ARG T Rt o O T PR B AR SR AT S, BB A BOZ 45 5 IK
%) SHDN 5|, AROZHEACHEFE XAV - M V- +0.2V ZAKHE. R8s e X8 V- + 1.1V il
V- + 20V (B V+, DUBRE AME ) Z IR, SClg| I Es e 4E T~ h e Es |, AN IRS , T hz ra fH #% 2 [
B SRR E A YRR B, R FOR S  SHDN 51BN % 15 B 25 B Bk 5h 2 A SOZ AL .
AR IO %S, SHDN 5| 10 254k Bk 5h 25 45 2408 8 s fi~F- . SHDN 31 e i KLy V - + 20V, #8id V- +
20V B¢ V+ ( DL E e ) R as .

SHDN 5| A BT CMOS #ii N o BRI 32 SR 2% R BUE A 3 SRR 25 3b 255 1) 4%/ 108 3 34y 2 B b 4% ) 1), 17 Y
BB ER =0 e T E e - S BILEB =Dy W el (O I e w21 10N ) VA v o7 S G T D2 e N 1 2 (1 S A 2 s S 11 S
iy . 2B A S e A 8us ; Z2HKEA 3us, ZEHE , it EMEHIUCRE . HFBiZ5E8 ,
OPAXx991S-Q1 7= i R ¥ AT FEIZ BB . 2 B H 38 s vl JnfE 1 25 O AS o SRS 8] (topr) BTk 2614
I8 6 5 H BEL A 3G IO 3 . O T B ORAE AR E 1 DG TR TR P ORI (2R ), 4R E R 10k Q IR FRERE] 1/2 Vs
(Vs/2). WIHRAEA TSI 8 OPAX991S-Q1 , T 7= A 1) 5% Wi it i) £ S5 3 16

6.4 B IhREAR

OPAx991-Q1 HA M —IhReMi X |, Al 48 i R KT 2.7V (21.35V) i T.{E. OPAx991-Q1 1 H¢ K HL I HL R A
40V (+20V).

OPAx991S-Q1 #fFHA XKW S , P TRHZH O B TR, AXRELHEE | WS M.
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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 .

71 MNRER

OPAXx991-Q1 R AL H 00 B RS AR e« X3S AF I TAE R =ik 40V, FRIRAL E IR B8 B #m N\ /5
W BRI S B R AN R H RS, LA 4.5MHz i E A s KB . X SR Al OPAX991-Q1 Al —2KiE H
T A b s HL AR e AT R A e e s RO B .

7.2 $LRIN

7.2.1 0 RN E

7-1 JEIR 1 AN LIRS U S G B OPAX991-Q1. A G 7-1 i o s ER K 4T 20 A, ELHRFRIR . THE .
BRI R HHE | 15 S0 TR %R TIPD129 0A 2 1A B T AN H T 12 A 77 5

Vee
LOAD 56’
. OPA%91-Q1
——QO Vour
I l RSHUNT
LOAD f 100 mQ
LM7705
Re
360 kQ
— AAA—

Re f 7.5kQ

B 7-1. AR FL A B A H B OPAX991-Q1

7.2.1.1 i ER
TR TSR I

o I 0A £ 1A
o HHHIE : 4.9V
o BRAHEE 0 100mV
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FiRE 1 IR T’ 7-1 PR R AR R A
Vour =ILoap X Rspunt X Gain (1M

T (ILoap) FE I FEFLES (Repunt) LB SR, ECRIRICE DY 0A & 1A, O TR MBI T R
P EART 100mV , 5 FEa 2 HsE T okt L

1%
?‘HUNT_MAX _ 10{):{1" = 100 mQ @)
LOAD_MAX

Rspgunt =

A TR 2 THREH Y Rgpunt 9 100mQ. I oap M Rgnunt 77 ALK EFE B OPA991-Q1 8K , AT AE K4 OV
4.9V ¥ L. OPA991-Q1 77 A= b Bk el [ IS T 75 I8 25 AR 95 5 il 3 Bt

4 -V
— ( OUT_MAX OUT_MIN) 3)

Gain
(ViN_max — VIN_MIN)

ER TR 3 HEM T FEE A 49VIV | ZEH IS Re Ml Rg WE. A 4 H TR EH2 Re Al Rg 1)
KN, T OPA991-Q1 ()14 25 ¥ B N 49V/IV.
(RF)

Gain = 1 + @ (4)

¥ Re #8 360kQ f , Rg iH 515 HN 7.5kQ. Rp fl Rg #iik 2 A 360kQ 1 7.5kQ , KAy I i & ha 4 {E Hi BEL
o, A 491 LR . AT DUME A AT 491 (LA HAR B B AS . B 7-2 R TR 7-1 TR LA Y
38 R B

7.2.1.3 A%
5 /
4 /,/
s 3 pd
i ]
32 //
1
0
0 01 02 03 04 05 06 07 08 09 1
ILoap (A)
P 7-2. O e e A 3 PR
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7.3 BRI SCAN

OPAx991-Q1 HyFa & TAFHIE AN 2.7V & 40V ( £1.35V £ #40V ) ; LM EH T -40°C & 125°C (R ETE
il A ZFFFE v A28 T AT R Bl AR R B AR AT 2 R R S 4

/J\AD
HLJRFLUR SIS 40 V XS ARG IR | W6 S - X RAHE (H -

F 0.1pF S5 L7 a8 B 1 RSB | Dosb M e A i P e P LR R S 3R KR 22 . SE AT RS I
BaBERTRMELR |, BB .

T4 45
7.41 fiJR1ETE

N T SEBLAS RIS e TARERE , N R 470 PCB A RSkl , B4 -

o MGRREAT DU HE A R ) R ] BRVRZ SO AR A B AR AU L v o 5% B P H 38 5 D J) AL L e S 4
RBHITHIR , DARRARRA £ 1
- FERRAS RES| A s 2 [N ESR 0.1uF o5 i i | IR EEEUT AR . 1 B lissi A

V+ 55 b 2 6] AT DR N BN S5 B HL 7R 4

o g QL R KOS DL 20 RER S 0 BB M R S R B R R MR S AT T 2 — . 2 )2 PCB B — R EiZ R IE
W TTHTEAES P . B2 BT HGARIE> EMI MR 5 E B DR B e i RSO 4 1 1547 ) R
1, RN R R B A 2N

o N T AERME WAL T BT B IR B AT 2 . I R A AN RERR 0, WU AT S

Mg 75 A1 2 3 ELARAZ LU P AT S8 4

AR TTAE RS SRS E . K 7-4 PR, il RF A1 RG SEUT SO A\ w58 R IR B2 ol 2 A2 R A

RO R ANAT R . DT, S A AR 22 B P R U #B 2

5 FEAE B AT 24 JA) [ B XA RUARBHTORY PR o TXAF AT 2 25 U/ BT AL AT ZRAE AN A FEL 38R 7 A A L

NG REEVERE |, @AEZL%E PCB HiUa #EAT IR e .

ARARD RS 2 4 B LB AT AT RE R 0B N SDRL e i T I RE AR A . AEHRAT AR PCB /KIERAEZ e, S BCKE

PCB AT, LALBRIGBERE NGB IRy REHUIBETET |, IEBE/A1E 85°C TMRiMtT 30 7Bl
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-

& 7-3. FIABCEA Rl # R

7-4. SC70 (DCK) 33 Ah JR =5
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8.1 B Hr
8.1.1 R

8.1.1.1 TINA-TI™ ( % ##E T )

TINA™ J&—zk T SPICE 5|21 o 5. Dhagss K H 5 T 0 BB 05 AT« TINA-TI 52 TINA 81— 3K % 9%
EIRERRA |, Br T — RINLEAGIEE SN | R IE TN T — AN EE . TINA-TI S 4L T A 1L 41
SPICE H it BEASATUEHT , PAHARBE T ThRE .

TINA-TI A @B 7 s ae = Bk O e 2 N3, SR TR E MG BERE 1, Sovr P DL Rl o7 00 =04k
gERL . M A RO B N T AR T L HE DU TERIRE S, AR @ — AN S S g S 3 TR .

&

X B SR 22 % TINA B4F (M DesignSoft™ ) m53& TINA-TI 3. 15 M TINA-TI SCH-J& A R 38 4 9
(] TINA-TI & Ak,

8.1.1.2 Tl f5& it

OPAx991 K Z Rl TI mki &t , AXRANAEW@E http://www.ti.com.cn/ww/analog/precision-designs/ 7 £k 3k
o TIRSE BT R B T AR RS S AN & KO MBI T %, 42408 7 VF 2 S ri B It AR J5U B . ot ik
B B 5% PCB L SR B EIRIAT JR AT 2 . RHE 5 L R BE I & 45

8.2 UYL HF
8.2.1 M0y

THZ T ARSI

TEINXES (TN) , BB LFEITEES S i1 18- F T - K a5 i )T SRR
FEIMACES (TN) , ANST A 7% i B4 5 7 N T

TEINES (TN) , LHFZ BRI a3 H915 B s FIA 75 N fai 4k

BN (TN) , BFI A 70T EMI #5) FES AR s

TENALES (TN) , AG LSS FIA LI T N T

8.3 B B HTE A

FRRWCCR SERER |, 75 PHIE ti.com ERIEF SO Ie . mith @Ay AT, RIVATRE A G 5 B S O
. AREREAGER WAL OB SO P A BT I il R .

8.4 T RFHIR

TIE2E™ thCscfFiglzn e TR EESE TR, T EHENE KA RE . S BIER @M H . #%R
BUAMRZ B A ORI, SRAS PG APk B it 4 B0

BERM AR B A DTS IR SRt XSSP R AR TI EARRE , FFBA—E & TI (I iE S
T A 253K

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.

W 1 ® is a registered trademark of Bluetooth SIG, Inc.

BT A B bR 8 9 5% B AT & B 7

Copyright © 2024 Texas Instruments Incorporated R E 31

Product Folder Links: OPA997-Q1 OPA2991-Q1 OPA4991-Q1
English Data Sheet: SBOSA12


http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
http://www.ti.com/ww/en/analog/precision-designs/
https://www.ti.com/lit/pdf/slyy137
https://www.ti.com/lit/pdf/SNLA140
https://www.ti.com/lit/pdf/sbot040
https://www.ti.com/lit/pdf/SBOA128
https://www.ti.com/lit/pdf/slyt759
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa991-q1?qgpn=opa991-q1
https://www.ti.com.cn/product/cn/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com.cn/product/cn/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSL14
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSL14H&partnum=OPA991-Q1
https://www.ti.com.cn/product/cn/opa991-q1?qgpn=opa991-q1
https://www.ti.com.cn/product/cn/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com.cn/product/cn/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com/lit/pdf/SBOSA12

13 TEXAS
OPA991-Q1, OPA2991-Q1, OPA4991-Q1 INSTRUMENTS
ZHCSL14H - MARCH 2020 - REVISED MARCH 2024 www.ti.com.cn
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A RIS | TS SR L

Ao\ ESD M#sR/NE SFEBUNIMERE RS, KRS MRS . 2 BRI FT RETE 25 2 2 3R | IX R B AE R di &
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8.7 RiER
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T o BLRTRRAS B DA AT RE -5 24 T RSCAS (8 TR AN [

Changes from Revision G (October 2023) to Revision H (March 2024) Page
« MEET 5 51 SC70 (DCK) £ 6 51 SOT-23 (DBV) HHE FI TR AT VLI oo 1
+ 2 OPA991SQDBVRQT M T HBM ESD ZEZ....evuieiiiiiieicieieieis ettt 6
o ST A 1 B R R I VSSOP-8 (DGK) AT At 29
o TSGR FEIIRINT SCTO (DCK) F1JF .ottt e e n s s 29
Changes from Revision F (June 2023) to Revision G (October 2023) Page
o EEANEERRPENINT 5 5 SC70 (DCK) 1 6 51 SOT-23 (DBV) 18 B i 1
Changes from Revision E (April 2023) to Revision F (June 2023) Page
© 4 TSSOP (8) H IR M FTL AT FECLA IETELELT <ottt 1
o T T AIE I FRIIFE IR ettt 1
Changes from Revision D (September 2021) to Revision E (April 2023) Page
o TEHLEFE RFUTNT TSSOP (8) & oottt st eae et nne s 1
Changes from Revision C (May 2021) to Revision D (September 2021) Page
o MR T #F1EE R SOIC (14) FHEEIITTRATVEIH ...oveieeeeeeee et 1
o MBR T @A R SOT-23 (14) BB AITTURATVEI oo 1
o MMBR T #FEE R SOIC (8) FZEMITIRAT UL ..evieieeeeeeeee e 1
o MER T A1 b SOT-23 (5) FEAITI AR AT VLI oot n e e e 1
Changes from Revision B (March 2021) to Revision C (May 2021) Page
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
OPA2991QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27BT
OPA2991QDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27BT
OPA2991QDRQ1 Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02991Q
OPA2991QDRQ1.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02991Q
OPA2991QPWRQ1 Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA291
OPA2991QPWRQ1.A Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA291
OPA4991QDRQ1 Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP4991QD
OPA4991QDRQ1.A Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP4991QD
OPA4991QDYYRQ1 Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4991Q
(DYY) | 14
OPA4991QDYYRQL1.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4991Q
(DYY) | 14
OPA4991QPWRQ1 Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04991Q
OPA4991QPWRQ1.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04991Q
OPA4991TQPWRQ1 Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04991T
OPA4991TQPWRQ1.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04991T
OPA991QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2JAF
OPA991QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2JAF
OPA991QDCKRQ1 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 IMR
OPA991QDCKRQ1.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1IMR
OPA991SQDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 3BFH
OPA991SQDBVRQ1.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 3BFH

@ 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.
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https://www.ti.com/product/OPA2991-Q1/part-details/OPA2991QDGKRQ1
https://www.ti.com/product/OPA2991-Q1/part-details/OPA2991QDRQ1
https://www.ti.com/product/OPA2991-Q1/part-details/OPA2991QPWRQ1
https://www.ti.com/product/OPA4991-Q1/part-details/OPA4991QDRQ1
https://www.ti.com/product/OPA4991-Q1/part-details/OPA4991QDYYRQ1
https://www.ti.com/product/OPA4991-Q1/part-details/OPA4991QPWRQ1
https://www.ti.com/product/OPA4991-Q1/part-details/OPA4991TQPWRQ1
https://www.ti.com/product/OPA991-Q1/part-details/OPA991QDBVRQ1
https://www.ti.com/product/OPA991-Q1/part-details/OPA991QDCKRQ1
https://www.ti.com/product/OPA991-Q1/part-details/OPA991SQDBVRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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® | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

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

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

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

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

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

OTHER QUALIFIED VERSIONS OF OPA2991-Q1, OPA4991-Q1, OPA991-Q1 :
o Catalog : OPA2991, OPA4991, OPA991

e Enhanced Product : OPA4991-EP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Enhanced Product - Supports Defense, Aerospace and Medical Applications

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/opa2991.html
http://focus.ti.com/docs/prod/folders/print/opa4991.html
http://focus.ti.com/docs/prod/folders/print/opa991.html
http://focus.ti.com/docs/prod/folders/print/opa4991-ep.html
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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 | )
—— g T
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)
OPA2991QDGKRQ1 VSSOP DGK 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
OPA2991QDGKRQ1 VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2991QDRQ1 SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2991QPWRQ1 TSSOP PW 8 3000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
OPA4991QDRQ1 SolIC D 14 3000 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4991QDYYRQ1 [SOT-23-| DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
OPA4991QPWRQ1 TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4991TQPWRQ1 TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA991QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA991QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA991QDCKRQ1 SC70 DCK 5 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
OPA991SQDBVRQ1 SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 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)
OPA2991QDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2991QDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0

OPA2991QDRQ1 SOIC D 8 3000 356.0 356.0 35.0
OPA2991QPWRQ1 TSSOP PW 8 3000 356.0 356.0 35.0

OPA4991QDRQ1 SOIC D 14 3000 356.0 356.0 35.0
OPA4991QDYYRQ1 SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
OPA4991QPWRQ1 TSSOP PW 14 3000 356.0 356.0 35.0
OPA4991TQPWRQ1 TSSOP PW 14 3000 356.0 356.0 35.0
OPA991QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA991QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA991QDCKRQ1 SC70 DCK 5 3000 180.0 180.0 18.0
OPA991SQDBVRQ1 SOT-23 DBV 6 3000 210.0 185.0 35.0

Pack Materials-Page 2



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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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.
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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/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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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

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

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

‘\‘_

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

SEE DETAIL A

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

4214825/C 02/2019

NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

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

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

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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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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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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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.
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR
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f

5X (0.6)

f
T
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(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
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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
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| Soacl— -
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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
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o / ]
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0.25 B
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oot Lo;
DETAIL A '
TYP
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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
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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
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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