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- DBV DCK
g O (soT-23) (sc70) s
5 B[ J 6 BB 5 5B
Roga 2 B IR 185.7 167.8 202.6 °CIW
R0 yc(top) LER BN (TR ) FABH 108.2 107.9 101.5 °CIW
Ros 455 L B AR 54.5 49.7 47.8 °C/W
YT 45 TIFRRHIE 24 312 33.9 18.8 °C/W
bs 4 3 R BURFIE S 40 54.2 49.5 47.4 °C/W
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6.4 HLEE S RIRVEREfE B (continued)

OPA991. OPA991S
. DBV DCK
Rz () (SOT-23) (SC70) B
5 5 6 5| 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
Hditn () (soic) (SOT-23) (VSSOP) (WSON) (TSSOP) (X2QFN) A
8 T 8 Sk 8 T 8 Sl 8 S 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 MBI HA LR B
OPA4991
_ D DYY PW RUC
Adaps () (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 4

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 RS BAME AR RKE| B
KIFBE
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 | Vem=V - , Vg =4V Z 40V +0.3 +1
PSRR HIARIAHLUES R | 7o S Ta= - 40°C & 125°C VY,
KA Vem=V- , Vs =27V % 40V®@ +1 5
1 f=0Hz 5 PV
BNRE B
Is 0 N 5 PR +10 pA
los N IR +10 pA
S
1.8 WVpp
En LGN Yo f=0.1Hz % 10Hz
0.3 HVRMS
- i f=1kHz 10.8 I /T
e il T N 7 %8¢ n z
N il MR e T = 10kHz v
iN N HLIA R f=1kHz 2 fA/ VHz
B\BEE
Vem S A Y V- )o} (V+)+0.1 v
V=40V, (V-) - 0.1V <Vgy <
109 130
(V+) - 2V ( EfAX)
Vg=4V, (V-) - 0.1V <Vgy <
84 100
(V+) = 2V ( EHAR) )
CMRR FERLH L Ta= -40°C % 125°C dB
Vg=27V, (V-) - 0.1V <Vgy< 75 95
(V+) - 2V (( EfiAx) @
Vg =27V & 40V, (V+) - 1V <Vcpy 85
< (V) + 0.1V ( FHBEAXT )
BANEE
Zp E4r 540 | 9 GQ || pF
Zicm g 611 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 ) -

Y \ WRES | BAME RmE EkE] 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
g E R CIVA
GBW 7 A 45 MHz
SR S e Vg=40V, G=+1, C_=20pF 21 Vius
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
Vg =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 ) -

BH PRARKA BME HRUG BRfE ‘ K04
YR
la FABKBIOHARR  |[Vew=V -, lo=0A 260 685 A
Ta= -40°C & 125°C 750

PS::
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 iﬁgfjg‘glﬁ;ﬂﬁ U (i g;?\fﬁ)ﬁf\i\;ﬁ+ , SHDN 51 LR K T BRI , {5/ T80 (Vo) +08 (V-)+ 11 v
Vi i};g g:;‘l‘ﬁ;ﬂﬁ IR (% E;ﬁ%@M&E O, SHON SUMRIERTZ D TR KT | 0o woysos v
ton JHR 88 PR ) () G=+1,Veu=V-, Vo=0.1x Vg2 8 us
torr JROR A5 Pl i (1) Ve = V-, Vo = Vgl2 3 us

SHDN 21 A i B a3 | Vs = 2.7V % 40V, (V- ) + 20V = SHDN = (V - ) + 0.9V 500

(BASIE) Vg=27VE 40V, (V-)< SHDN < (V- ) + 0.7V 150 nA
(1) ZERBTI (tope) AR FHITE] (ton) A& TEIEINZS SHDN 51 IIME 58 50% B 2% H Rk 5] 10% ( Z5H ) 30 90% ( B ) H-PRZ IR

)

I i) 161
X AL 5 o

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: OPA991 OPA2991 OPA4991

Submit Document Feedback

13


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

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 AR 117 i
B 6-1. KM= B 6-2. R EEB AR
400
300
. 200
Y TN = T
g g —_— —
S £ e ——— . —
g § o —— ——— e [ —— ~
B D 100 S O S S S
: 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 -
K 6-3. RIAHESREZARRA & 6-4. R ESEE AKX R
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
B 6-5. RiAHESIUERERIFIRER Bl 6-6. JRiAHESIHEHBEEIFRR ( VIHRRE )
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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]
S S
: ° u oz °
E -200 E -200
6 &)
-400 -400
-600 -600
-800 -800
20 15 -0 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 ESIERERKRER Bl 6-8. R ESILEBERIKIRR
600 100 200
— Gain (dB)
P 0 — Prase )| 100
300 - 70 125
3 200 60 \¥ 100
2 100 @ 50 [CI
S K= @
K 0 T 40 5 &
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
H 6-9. RFHE S HIRRIIR R FEl 6-10. FFER IS ATAEAL 55413 e 6
80 6
—_—G=-1
70 —G=1 z 45
G=10 g
= e — G =100 g 3
T 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)
B 6-11. FF 128 5B NEER & 6-12. B\ E PR S L R X 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)

& 6-13. IARE R 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)

Bl 6-14. fi i R FRIE S IR (DR ) SRR

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 5 Z AIf{< & (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 E:f
8 o 75
S V-+4V
> e}
< 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)
B 6-15. firH rURIZIE S R (VEHIR ) IIMRAR A 6-16. CMRR #ll PSRR 5% | {13 5
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
&l 6-18. PSRR 5E ¥ KX R (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 o 1 5 R R (S0 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 5K K< & Bl 6-22. THD+N 5% HUiR ¥ I K2 2
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-
K 6-23. #AHR S HFEHERNAR

Temperature (°C)

B 6-24. BSHAMSREMKKER
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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
o £ 600
% 135 s
£ 8 550
8 § 500
o 130 3
g g 450
o =
> 5 400
o
§- 125 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. FFFHEM B S5RER X R (dB) &l 6-26. FFER 4 I ST 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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— Input
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Qo 40 3
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> 30 g.
& <
£
o
20
10

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Cap Load (pF)
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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 ( [;/{ﬁfui%ﬁﬁaﬁ )
l l — Input l l — Input
—— Output _'\ —— Output
> >
2 2
> >
© ©
[0 (0]
g g
5 5
> >
Time (100ns/div) Time (100ns/div)
G=-10 G=-10
E 6-31. IEZHKE &l 6-32. fuid BIKE
— Input
—— Output [\
= >
S ]
> >
[ [
[} © | — Input
_g;:J & | — Output
: 5
€ €
< <
Time (300ns/div) Time (1us/div)
C_=20pF , G=1, 20mV Wik CL=20pF , G=1, 20mV Friknmi)s
& 6-33. /M SHrERmR , BEFt K 6-34. M SHERmIR , T RE
— Input
—— Output
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kel o
g 3
g g
2 2
3 =
IS S
< <
— Input
—— Output
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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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£
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60
50
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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 DRETTHER]
+
NCH Input
Stage
Differential Slew Shutdown Output
MUX-Friendly Boost Circuitry Stage
Front End _
IN-
+
PCH Input
Stage
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7.3 KePEULEA

7.3.1 E LRI ER

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) f) D @ @
NN\ |\ AA%AY ’ \
_L _L 7777777 ———- 10V - > ~-93V
Crir I Cs I

N
\9,
4
o)
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
B 7-2. BXE ZAREE e E i

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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Gain(dB)
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40
™ 10M 100M 1G
Frequency (Hz)

& 7-3. EMIRR JU3&

x 7-1. OPA991 FEAXHZE T EMIRR IN+
R VA% d EMIRR IN+
400MHz BETAT B BE L. KAHRE. A%, ik, B (UHF) KA 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 T HARP

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 -

& 7-4. T HAED

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 A Ata 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 S I SR EARZEBRER (10mV i | B 7-6. /M5 ST 5EFEABZAKRX R (10mV Hiji
Mk, G=1) Mk, 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

RGHIJT G, TN 1 R AL

+V
s Vout
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Cload
Vin -VS i
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7.3.5 JLAE R VE

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

& 7-8. FLEIHIA LK

7.3.6 ARG

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 HAEH,

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. 5 30 R B R AR SR RIS 3 8 ESD FRLB

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 S 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
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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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8 L AL

#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 MNARFER

OPAX991 FRUUHL{E h € (1) ELA R FE RIS i Rl KB P T P 536 4OV | FFARE BUTE ROBABIHUM A Vi h
A 5 VA ML RN 2K VA M TESSERS | LU 4.5MHz 4 SRR IR0 . JHEREPE (8 OPAXQOT A — B i T 7 U
T R T S RIS SRR

8.2 LRI A

8.2.1 KM TR

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

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

8.2.1.1 &t 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 JEHZ 1/ 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)
] 8-2. fHCU B it Rk 5 13 PR 4
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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

B2 R . BAEAT B T BRI AR5 (EMI) DR PRI B R S5 B RS BRI (7
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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

FE AU B P AT I K 58 AR S T R REREAS L . 2K PCB R | Rl
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10.2 fi A~ 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. [FAHAD B 1S EBUK 28 AR A B

= RF
&l 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 2348
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 {55t

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 X XHF

11.2.1 3RS

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 BOCRS FEFTE 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 FEtR

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

17-Feb-2023

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
OPA2991IDDFR ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 O91F Samples
OPA2991IDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green SN Level-1-260C-UNLIM ~ -40to 125 26UT Samples
OPA2991IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OP2991
OPA2991IDSGR ACTIVE WSON DSG 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 091G
OPA2991IPWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 02991P
OPA2991SIRUGR ACTIVE X2QFN RUG 10 3000 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 GFF
OPA4991IDR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 OPA4991D
OPA4991IDYYR ACTIVE SOT-23-THIN DYY 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OPA49911
OPA4991IPWR ACTIVE TSSOP PW 14 2000 RoOHS & Green SN Level-2-260C-1 YEAR  -40to 125 OP4991PW
OPA4991IRUCR ACTIVE QFN RUC 14 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 14F
OPA991IDBVR ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM ~ -40to 125 091V
OPA991IDCKR ACTIVE SC70 DCK 5 3000 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 1HB
OPA991SIDBVR ACTIVE SOT-23 DBV 6 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 091Ss
OPA991TIDCKR ACTIVE SC70 DCK 5 3000 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 1JE Samples

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".
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RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

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

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

OTHER QUALIFIED VERSIONS OF 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

e Enhanced Product - Supports Defense, Aerospace and Medical Applications

Addendum-Page 2
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o 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 0O 0 Sprocket Holes
| |
T T
Nt I )
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
OPA2991IDR SoOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
OPA2991IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 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 SoOIC D 14 2500 330.0 16.4 6.5 9.0 21 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
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 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA991IDBVR SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA991IDCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 12 4.0 8.0 Q3
OPA991SIDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA991TIDCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 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 366.0 364.0 50.0

OPA2991IDR SolIC D 8 2500 356.0 356.0 35.0
OPA2991IDSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA2991IPWR TSSOP PW 8 2000 356.0 356.0 35.0

OPA2991SIRUGR X2QFN RUG 10 3000 205.0 200.0 33.0

OPA4991IDR SolIC D 14 2500 356.0 356.0 35.0
OPA4991IDYYR SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
OPA4991IPWR TSSOP PW 14 2000 366.0 364.0 50.0
OPA4991IRUCR QFN RUC 14 3000 205.0 200.0 30.0
OPA991IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA991IDBVR SOT-23 DBV 5 3000 210.0 185.0 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
OPA991TIDCKR SC70 DCK 5 3000 190.0 190.0 30.0
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MECHANICAL DATA

DCK (R-PDSO—G5)

PLASTIC SMALL—OUTLINE PACKAGE

15
' 1,85 >
5 4 |
H H f
| 4
| [ 140
11
Pin 1 7
Index Area

Gauge Plane
Seating Plane

v -
(N Inini I S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.
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LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout

T
B“\D

‘kZXO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6><O,55»‘ =

Hi-B-
He0- -

‘k 2x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50/
v
~
4210356-2/C 07/
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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’ PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

2.95

SEATING PLANE
265 TYP \

PIN1ID [ ]oa[cl+ =

AREA

— T
ox[0%5] |
8 T
1 H - — ] ‘; ‘
‘ %
1 1 i
2.95 ‘ 1
2.85 e 2X w
NOTE 3 1.95 ‘% ‘
T
|
x
] i —— i
5 |
0.38 A
8X .22 —L |
R % B [clAle o
: ~
T \
/ : 0.20
; l \‘ l 0.08 TYP
\- \ / /
N : —
~. /\x
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/C  10/2022
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. 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 - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 8

8X (0.45) —

T

L
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP ‘ (2.6) ‘
LAND PATTERN EXAMPLE
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING j\ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
| |
N
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4222047/C 10/2022

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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EXAMPLE STENCIL DESIGN

SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE

DDFOO08A

8X (1.05) —1

8X (0.45) —

sy

— €51 | CO
6X (0.65)
L R — 5
4 |

(2.6)

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

4222047/C 10/2022

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

design recommendations.
7. 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
il';\lELINDEX
‘ 12X[0.5]
— =% —
— ==
— —
4.3 2X
NS I — — 3]
— —
— — .
(— ="
T 14X 03]
- g $[01@[c[A0E0)
1.9

/// f\\\ \ 02 T1yp
“\ J\ ] JE[0.0S
\\\“//\\ SEE DETAIL A !

0.25 3
GAUGE PLANE

0°- 8° %

!
Lo
0.0

DETAIL A
TYP

4224643/B 07/2021

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.

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

5. Reference JEDEC Registration MO-345, Variation AB
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EXAMPLE BOARD LAYOUT
DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)

14X (0.3) i
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_ (—
\ J

—_————  ———

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/B 07/2021

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)

(R0.05) TYP

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

4224643/B 07/2021

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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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —f~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

RUG (R—PQFP—N10)

PLASTIC QUAD FLATPACK

Pin 1 Index Area

040
0,34

v
w] ©

0,00
Seating Height

Seating Plane

0,40

[ [ i [ A
L ‘ A
Pin 1 Identifier — | ‘ v
0,10 X 45° 04— - _ _ __ls
— ‘ gy 239
10 =
9 8 ! 7 6
LR o 030
0,35 0.20
005 10X
WGE e & 0,10 M[c[A[B]
, 0,05 M| ¢

Bottom View

4208528-3/B 04/2008

NOTES: All linear dimensions are in millimeters.

QFN (Quad Flatpack No-Lead) package

Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.

configuration.

This package complies to JEDEC MO-288 variation X2EFD.
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LAND PATTERN

RUG (R—PQFP—N10)

Example Board Layout Example Stencil Design
(Note E)
- 235 ] 2,30 ——|

0,58 2X
End Leads

1,50 1,50
ﬂ 0.50 0,50
0,63 2X

Note D
T T T Ena Leads [ ‘T»
‘ | | | |
H J ﬁg .

_ _ 0,35 2X
E End lLeads 1,80 075 - -

M—>J4{

0,30 2X End Leads

—

M
H*
"

3 B3
%4

’/ \\4\{\\» ! T I 058 8X Al Side Leads T T ! T I 0,53 8X All Side Leads
Hpiig J—+ Wi

0,25 8X All Side Leads —» 4

N
0,25 4X S'dé&ﬁs—q/ }# »‘ }« 0,30 4X Corner Leads

4210299-3/A 06,/09

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

E. Maximum stencil thickness 0,127 mm (5 mils). Al linear dimensions are in millimeters.

F. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

G. Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.
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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
DBVOOOG6A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

3.0
ﬂg T' le— 1.45 MAX —=|
PIN 1—
INDEX AREA r;’ PR N Kﬁ
6
3.05
2.75
5
- T 4
0.50 3 \ ) J/J
6X 525 = 7 _—
& [020 [c|AlB] PPN | B T

0.00

GAGE PLANE

03 TYP SEATING PLANE

4214840/C 06/2021

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.

. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.

. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

. 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)

|
|

L | J
\
!

\
o
i SYMM
O E—

|

— 6X (11 = ¢
|
|
|
|
N
|
|
|
|
|

(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/C 06/2021

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/C 06/2021

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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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.
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LAND PATTERN DATA

DGK (S—PDSO—-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I T PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
e ER
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

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

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

4224783/A
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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] |
EC .
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
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
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
 

AutoCAD SHX Text
 


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).

i3 Texas
INSTRUMENTS

www.ti.com


www.ti.com/lit/slua271
AutoCAD SHX Text
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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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PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

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. Refernce JEDEC MO-178.

4. 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.
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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/F 06/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. 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/F 06/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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