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6 HA%
6.1 48X K BUE E
E TAEFR SRR B YO P ( BRaES hiEm ) ()
H/ME BAE| Bfr
HUJEHLUE |, Vg = (V+) - (V-) 0 42 v
SepE ARG (V-)-05 (V+)+0.5 Y
(R NG E4raEe) Vg +0.2 Y
HLE ) -10 10 mA
S5 ) D el () V- (V-)+20 \%
Wi AR ) Figk
TAEASEIRE |, Ta -55 150 °C
g, Ty 150 °C
AFIRIE | Teyg -65 150 °C

(1) b AN R AR (T F B T AT A S B P AR . B R IR JT R | IR AR R R R A R LR i 7 7%
FEOABMRIE T SCR AP RE0S EFOET . K IR AR E K P TG AT 22 O 33 T

(2)  BEMUREEE , MAEPERDN A HOCE . K EERI , SR ERS NI T |, & FEOSRIFRA SEEN. HREMEE ,
B H

(3) WS B A R . X TR L 0.5V L LGS | SCHE L FIR L 10mA s .

(4)  RHEEL V.

6.2 ESD #iEH
Uiz L:<WivA
) NIRRT (HBM ) |, #54 ANSI/ESDA/JEDEC JS-001() +2000
V(esp) NN — — — \Y
Fe g (CDM ) |, 54 JEDEC ¥ JESD22-C101) +1000
(1) JEDEC 14 JEP155 #5H : 500V HBM H 8 fEbsE ESD il fE N 24 Er.
(2) JEDEC xtff JEP157 45t : 250V CDM w] szHl bR ESD 2 HliiAE F %44/,
6.3 BUUE1T &M
TE ARSI BE VO B U ( BRAESS A B )
B/ME BRME E=-Xivg
Vs IR, (V+) - (V-) 2.7 40 \Y;
\4 BN HL (V-)-0.2 (V+)+0.2 \%
Vin SRIT | L F e T SN LS ( BORAREEER ) (V-)+11  (V-)+20v(D v
ViL SR 1 B R PN B ( TBORAR SR ) (vV-) (V-)+0.2 v
Ta BT T -40 125 °C
(1)  AEEEE V+,
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6.4 HUREIEARF IAERE R

OPA990. OPA990S
_ DBV DCK DRL()
1
LA (SOT-23) (SC70) (SOT-553) B
55| 6 5] 55| 5 5| 6 5
Roun P ] 192.1 1745 204.6 e e “CIW
ROJC(top) g AT (THER ) #AH 113.6 113.4 116.5 e e °C/wW
R 25 25 H R AR AT 60.5 55.8 51.8 155E 15 °C/W
bt G TR E S 37.2 396 249 o o "o
e 4 R R B 0 60.3 55.6 515 i s “CIW
Rojcpoy | SE4M5% (D ) AL i@ i@ Rigf fse o cw
(1) X I RIERRI T 2 (55 | Wb S IC HHEASS AR IR | SPRAQS3.
(@)  ZHEETUL OPAGQO R AT
6.5 XUBE SR AEREER
OPA2990. OPA2990S
—(1 D DDF DGK DGS DSG PW RUG
i) (soic) (SOT-23-8) (VSSOP) (VSSOP) (WSON) (TSSOP) (x2qFN) | B
8 5IM 8 51 8 5l 10 518 85I 8 51 10 51
Roua 4% 5 PR A 138.7 150.4 189.3 152.2 81.6 188.4 149.6 °C/IW
i? || (T ) 78.7 85.6 75.8 67.3 101.6 77.1 58.3 “cW
top.
Rous 2 25 H I B A 82.2 70.0 111.0 95.5 48.3 119.1 7.7 °C/IW
byr 2E BT IES B 27.8 8.1 15.4 67.9 6.0 14.2 1.3 °C/IW
bug | T B ES S 81.4 69.6 109.3 94.3 483 17.4 775 °*C/W
R o | (i) e T s A T 228 E I .
(1) A HRIERRI T 2 (55 | WS A IC HIEASS A IS | SPRASS3.
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6.6 VUiEE A FIRERERS B

OPA4990. OPA4990S
ARt (sgm) (TSPSVX)P) (\TVTcrlsl;iq)) (V\TgIEN) A
14 B 14 54 16 5|4 14 5|

RoJa SRR 105.2 134.7 535 143.0 “CIW
Rosctop) | EEAME (T ) 44 612 55.0 58.3 46.4 C/W
Ros 2 5 o b A L 61.1 79.0 28.6 8138 “CIW
" G % TRAAE B4 214 9.2 2.1 10 /W
g 8 25 o A R T 25 60.7 78.1 28.6 815 °C/W
Rosceon | FEEANE (JHE ) AABL B B 126 ER oW

(1) BXRWEPIRRHEZEL , WS W EEERIC HHEHIEHRAIE , SPRA9SS.
(2)  ZHEIETHE OPA4990 HITIUR A il A .
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6.7 HLASIHE

Ta=25°C it , Vg=(V+) - (V-)=2.7V & 40V ( +1.35V % 420V ) . R, = 10kQ %5 % Vg / 2. Vem= Vs /2 H Vour =

Vs /2 (BRAESA UM ) -

b5l RS B/MAE HRE BRE \ LKA
RABRE
o 0.3 £15
Vos BARIIE Vow=V- Ta= -40°C % 125°C +1.75 mv
dVos/dT N R LR RS Ta= -40°C & 125°C +0.6 pv/Icc
bSRR WS R 5 g2 |Vom =V -, Vs = 4V E 40V Tas - 40°C B 125°C £0.1 #1.3 Y
= Vem=V - , Vg=27V % 40V +0.75 6.6
S f=0Hz 5 WV
A RE R
Is PN =R +10 pA
los NI 15 pA
W7
En N f=0.1Hz % 10Hz 6 i
1 MVRMS
. . f= 1kHz 30 —
en N FL S T e B 10k 2 nV/ v Hz
iN LPNGERTt - Y f=1kHz 2 A/ v Hz
BN ERE
Vewm LA H ST (V-)-0.2 (V+)+0.2 \%
Ny 2 (Phos Ry
X/S+) 1\/2'\/(\(/ Pl\)/IOSO.;TV) “ous s 90
CMRR SR Ve=27V, (V-) - 0.1V<Vcy |Ta= -40°C £ 125°C 70 90 ®
< (V+) - 2V ( PMOS %} ) @
Vg=27 - 40V, (V+) - 1V < 80
Vewm < (V+) + 0.1V ( NMOS %1 )
(V+) = 2V <Vey < (V+) - 1V VB S AR Sy T SR R (B X )
BMABEA
Zp E5y 540 || 3 GQ || pF
Zicm Feps 611 TQ || pF
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6.7 HSHFHIE (continued)

Ta=25°CHf, Vg=(V+) - (V-)=2.7VE 40V (+1.35V % +20V ) . R = 10kQ i&EHE Vg /2. Veu=Vs/2 B Vour =
Vs /2 (BRAERE UM ) -

3% \ TREH R SR B B
FEEFIY2E
Vs =40V, Vom=Vs /2, 120 145
(V-)+0.1V<Vo<(V+) - 0.1V | T, = - 40°C & 125°C 142
dB
V=4V, Veu=Vs/2, 104 130
N b 2%
AoL TEHRH 0 (V-)+ 0.1V < Vo< (V¥) - 0.1V [T, = —40°C % 125°C 125
Vg=2.7V,Vem=Vs /2, 101 118 dB
(V-)+0.1V < Vg < (V+) -
0.1V Ta= -40°C % 125°C 17 dB
gk VA
GBW 287 SR 1.1 MHz
SR R Vg =40V, G=+1, C_=20pF 45 Vies
F5JEE%F) 0.1% , Vg = 40V , Vgrgp = 10V, G=+1, CL = 4
20pF
FJEELF) 0.1% , Vg =40V , Vgrgp =2V, G=+1,CL = )
. 20pF
ts jemainyia] — s
FsFEA%) 0.01% , Vg =40V , Vgrgp = 10V, G=+1, CL 5
= 20pF
1A% 0.01% , Vs =40V, Vgrgp =2V, G=+1,CL = 3
20pF
MR M G=+1,R_=10kQ, C_ = 20pF 60 °
It P S (] VN X s > Vs 600 ns
THD+N PRI + s Vg=40V,Vo=1Vrys, G=1, f= 1kHz 0.00162%
Eora)
Vg =40V , R = %% 2
Vs =40V, R.=10kQ 45 60
AR T R U | IF B Vs =40V, R =20 200 3001
& PR Vs =27V, R = &8k 1
Vg =27V, R =10kQ 5 20
Vs =27V, R =2kQ 25 50
Isc 7 B LA +80 mA
e N 15 23 (8] L0 003 PR /M 5 3k B 2k SR A ) 9
Clorp BePE R IR 5 S [ A2 5 ) J; S I B A SR A £ K
Zo FEH Y BT f=1MHz , 1o = 0A 575 Q
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6.7 HSHFHIE (continued)
TA=25°C I, Vg=(V+) - (V-)=27V ZE 40V (+1.35V & +20V ) . R_ = 10kQ i#H% Vg /2. Vem=Vs/2 H Vour =
Vs /2 (BRAESRAHH ) .

3% \ TREH R HRUE B B
IR
120 150
OPA2990. OPA4990 , Ip = 0A
| - Ta= -40°C % 125°C 160 .
Q BET it LI 130 170 vl
OPA990 , Io = 0A :
Ta= - 40°C % 125°C 175
SE M A] Ta=25°C, Vs =40V, Vg fJH#% > 0.3V/ps 40 us
R
o WA |5 2TV 4OV DAHCARAHA | SHON =V - + 0 0]
ZsHDN SRITINT % tH BRLA7 Vg =27V £ 40V, JEKEZEA , SHDN =V - + 2V 10| 12 GQ || pF
B BESFBRE R (O | WA R B, SHDN 5] B R R TR KBME - -
Vi B ) NFHET (V- )+ 20V (V-)+08 (vo)+1a] v
SEAGHCF R (R | XA AR | SHON 3IIIHL R0 T b ] ]
Vi B ) i KT oRET V- (V-)+02 (V-)+08 v
ton JBOK 28 Jes A i) (D G=+1,Veu=V- ,Vo=0.1x%xVg/2 1 us
torr JBOK 28 4% F it 1) (1) Vem=V -, Vo=Vs/2 25 us
SHDN 2| A s | Vs =27V % 40V, (V-) +20V = SHDN = (V- ) + 0.9V 500 L
(BASIH) Vg=27VZE 40V, (V-) < SHDN < (V-) + 0.7V 150
(1) ZEHIRTIE (topg) A BT (ton) 2FRHEMNZE SHDN 51 IS5y 50% B B4 H R E] 10% ( 25H ) 8090% ( 5 H ) TR Z (a1
HNF (A1 [T B
(@) I
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6.8 SRR
Ta=25°C I, Vg=%20V , Vem=Vs /2, Rioap = 10k Q (#EHEZE Vg /2) , I H CL=10pF ( BRIEHH ] )

25% 25%
20% — AN
) 15% — [ ] g 15%
—
F S
2 10% —— 3
£ | g 10%
o
5% —
—l_l_ "
0 ! L—'—l_ !
- - - o o o o - - - a o
Offset Voltage (nV) Offset Voltage Drift (uV/°C)
Ta = 25°C I 15526 ANk #s f43 Fi 190 BRI 23 1
& 6-1. SR B A4 K 6-2. R EEB SR
1000 800
800 600
600 [~
400 = —
’>; 400 ’>; _— =
© 200 o 200
3 0 3 o) ————
s e — >
& — go0f
O -400 — o
_— = -400
600 f—m—"""
-800 600 = e — e —— e e s
-1000 -800
-40 -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vem = V+ Vem =V -
FEMBEOAEE — AR S R AR — MR
Kl 6-3. KB ESRERKMKR K 6-4. R ESEEBRIKRR
800 800
600 600
400 400
z 2
= 200 = 200
Q ()
& &
s 0 s 0
> >
8 -200 8 200
o o
-400 -400
-600 -600
-800 -800
-20 -16 -12 -8 -4 0 4 8 12 16 20 16 16.5 17 17.5 18 18.5 19 19.5 20
Common Mode Voltage (V) Common Mode Voltage (V)
Ta=25°C Ta=25°C
BEMFIEOAE — M EA ST R AR — AR
K 6-5. RiE s R SILE R KRR R & 6-6. R LR SILEHERPIRR ( TIHREXE )
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6.8 LA (continued)

Ta=25°C I, Vg=%20V , Vem=Vs /2, Rioap = 10k Q (#EHEZE Vg /2) , I H CL=10pF ( BRIEHAH I )

1000
800 [
600
400
200
0
200
-400
600 t
-800

-1000
20 -16 12 -8 -4 0 4 8 12 16 20
Common Mode Voltage (V)

Ta=125°C
FRFEARER — DR
E 6-7. KA ESIEBERKKR

Offset Voltage (UV)

o
+* \

Offset Voltage (uV)
n
o
o

-1000

-1200
20 -16 -12 -8 -4 0 4 8 12 16 20
Common Mode Voltage (V)

Tp = -40°C
BB EARE AR
B 6-8. KA MR S HE RIS R

750

L
600
as0| &
p=———
S 300 — ——
2
o 150
(=] S
g
R
>
o -1501 S
2 _——
o W ===
-450
-600 | =
-750
0 4 8 12 16 20 24 28 32 86 40 44

Supply Voltage (V)
Vem =V -
BRI OAER — MRS
Bl 6-9. K ALE S HIREKIR R

Gain (dB)

100 150
— Gain
—— Phase
80 125
60 100
Q
40 75 2
<
o
20 50
0 25
-20 0
100 1k 10k 100k ™M
Frequency (Hz)
C|_ = 20pF

Bl 6-10. JFER W MAAAL G R EIR R

70
60
50
40
30
20
10

[

_._._.
coo
o o
S

DOODOH
[T T T T

Closed-Loop Gain (dB)

/

-20

-30
100 1k 10k 100k M
Frequency (Hz)

& 6-11. AR SHE A HIRF

Input Bias and Offset Current (pA)

3
25| — .
2 los
15
1
0.5
0
-0.5
-1
15
-2
2.5

20 -16 -12 -8 -4 0 4 8 12 16 20
Common Mode Voltage (V)

& 6-12. )\ fw B R S R R R R &R
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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 )
320 v+
— |B_
V+-1V
g N :B+ V+-2V
= 240 os -
] S V-3V
S 200 z
S G vi-4v
g 160 S5y
% 120 RV,
< 5
@ 80 O v+-7V
2w ve-8v| e
> o,
g V+-9V 85°C
< 0 == — 125°C
V+-10V
-40 0 10 20 30 40 50 60 70 80 90 100
-40  -20 0 20 40 60 80 100 120 140 Output Current (mA)
Temperature (°C 5 gy
perature (1) I 6-14. 11t LRSS S50 H R ( Rehe ) FIBOX R
B 6-13. A E A SREMMXER
V-+10V
vorov| T om S
85°C
V=8V osc
SV-+7V <
% V-+6V g
g V-+5V 5
2 V-+4V =
2 =
O v-+3V 3
V-+2V
V-+1V
V- —_
0 10 20 30 40 50 60 70 80 90 100 0
Output Current (mA) 0 10 20 30 40 50 60 70 80 90 100
Output Current (mA)
Vs = 5V
B 6-15. frH i EI2IE 5% B ( BERR ) MRRA - ; U
LR ) F 6-16. 44 L ARSI B0 ( LI ) FIROER
5 110
— PSRR+
45 100 — PSRR-
4 90 CMRR
s 35 g 8o
© 3 ) c 70
g B5°C s 60
S 25 o
> 125°C — ° 50
g 2 T 40
5 o
oc
S 15 \ & a0
1 -40°C 20
05 25°C .
0 0
0 10 20 30 40 50 60 70 80 90 100 100 1k 10k 100k ™ 10M
Output Current (mA) Frequency (Hz)
Vg =5V
B 6-17. firt rURIZIE S iR (VEHIR ) RIIMRAR & 6-18. CMRR #l PSRR 5#iZ% %%
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6.8 LA (continued)
TA =25°C HTJ‘ s VS =120V, VCM = VS 2, RLOAD =10k Q ( ﬁé%% VS 2 ) ’ #E. C|_ = 10pF ( F%ﬂF%ﬁw‘Wi )
124 145
g 120 / o 144
2 116 o 148
g — Vg=40V = 142
- 112 — Vg=4V g
2 S 141
8 108 3
o ‘o 140
o 104 < 139
g 100 §
: @ 138
g 9 // g 137
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8 92 o 136
88 135

40  -20 0 20 40 60 80 100 120 140
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f=OHz
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f=0Hz
K 6-20. PSRR 5 EHII>< A (dB)
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6.8 LA (continued)
TA= 25°C HTJ‘ , VS =20V, VCM = Vs 2, RLOAD =10kQ ( ﬁé%% VS /2 ) s #E. C|_ = 10pF ( f‘%ﬂF%ﬁﬁEEﬂ )
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3 100 2
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90 105
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B 6-25. Fa LS IR BRI X R Kl 6-26. A RASEERKNXR
146 780
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o o
= 140 S 600
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g 132 g 360
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S 128 8 240
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6.8 LA (continued)
TA= 25°C HTJ‘ , VS =20V, VCM = VS 2, RLOAD =10kQ ( ﬁé%% VS /2 ) s #E. C|_ = 10pF ( [;/%5”5%%15‘6% )
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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 )
I I I I
| I
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S . S |
© ©
g . g .
o o
> >
|
| |
— Input — Input
| —— Output | | — Output
Time (500ns/div) Time (500ns/div)
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° 2
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£ 1S
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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 ( Eé"tfui%ﬁlf‘a% )
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7 TRARVEA

7.1 ¥R

OPAx990 %% ( OPA990. OPA2990 Fl OPA4990 ) 2= HiJi (40V) i@ iz B Uk 3% R 41

REESRA M O ERAE AR LR, SEEIR A RS ((MAE DY £300uV ) AR
( JRMEHN £0.6pV/°C ) -

OPAX990 H.A & in L IE LA Z2 70 ML N HLRJE . R JEL B L (£80mA). i [ 4% 3 (4.5/us) AR T4 AhAR 1)
Thee , B —FMIL R FE R s SmoREs | &M T &b m f ik DAk R AT .

7.2 JIREJTHE A
MCH Input
Stage
1M+
40-V
Differential Slew Shutdown
ML X-Friendly Boost Circuitry
FrontEnd |—we
IM=
+
PCH Input
Stage
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7.3 KePEULEA
7.3.1 E LRI ER

OPAX990 i FH HuRy 1)y AN A 2R 5 F R BRI R A ORI AR I 755K, (EAEBR ST R T D e s 6l S A4 A IR -
AT DA S R e A R ORI 1] 7-1 F s K E A A DR R, Bl TR A A, ORI
B9 KA EIER 18], W1 7-2 From o 0 TARHE G5 e B, IX L PR R} 1 B A5 5 Al ) B 0 AR, X
o PR BTN, HET AR E I (A E .

V+ V+

Vine T :
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—T—
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) -
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. V- . . V-
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| R Een A Setitamm A A |
I
I CFILT I } I CS I Idiodeilransient L, Jﬁ _ J vout
I =22 — oy YN+
- - - —
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

B 7-2. BXHE B &R E F

OPAX990 Z41ia ST A as R F SR BUE A AR 2K, D B 34 7 B Pt Z o A RE ), A&l
NHAMAE S R IEEGER RS E I 7], WA a8 F Or 2838 . T M B A BEARZ 50K 4% . OPAQ90
FVFIRZ T FRIE (8 FORER 00 SR SO 512 TR B L ) ik 40V, (84388 1R i & I AF Ehse i oo
HAPRERAMAE SN, SlindeRERG ; B2EEWS W TI RPN XHFZEH LA a1 # a5 A
7o

7.3.2 EMI #fi

OPAX990 SRR LG T3 (EMI) JEE S R PR LRI (5 B %« TR A RIS S BE A £ 7 ook 10 = 25 B P B AR 55
THRIE = A1) EMI RGO . A FH FE B SR AT LR i EMI it ; OPAX990 MiX S8ttt a2 25 . M %
(Tl &I K HTE 10MHz 2 6GHz 5 Ak i Fil Py AE A U &2 fV B L e HRCR 2R it E I shag. | 7-3 JBoR 17X
OPAX990 AT BRI &5 . & 7-1 IR TESERRRHH OPAX990 7& % WAF E MR N EMIRR IN+ {H. &4
JHAZEHT EMI I N RS B & T S8 E UK H EMIRR MEREE A | iZ s T 7E www.ti.com | F#k.
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A 7-3. EMIRR i

R 7-1. OPA990 7£ H ¥+ T i1 EMIRR IN+

k3 B F B EE EMIRR IN+
400MHz Bk, #. B R, KSEME. SR Hik. @E (UHF) B 59.5 dB
LERFEENELSE RS (GSM) B LB, S0, GPS (k@nlik 1.6GHz ) . GSM. fiiz#3)
900MHz S4Z % UHF 1 68.9 dB
1.8GHz GSM M. MABEhEME. . TEM L WE (1GHz & 2GHz) 77.8 dB
2 4GHz 802.11b. 802.11g. 802.11n. ¥F®. MAKsEME. Tik. BRAEST (1SM) BLAE . MR 78.0 dB
' LRHEER TR, S W (2GHz £ 4GHz ) ’
3.6GHz ToewE N . fisdfEmMSAl. TR, BalifE. S HE 88.8 dB
5GHz 802.11a. 802.11n. Mz iB(EFIFM. Ba@GE. KM TEEE. C B (4GHz % 8GHz) 87.6 dB
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7.3.3 T HARP
R R #E N B INFEH S SN EEE (4R ) Tha. X IR N A A, OPAX990 (1) 4 %} fx K45 iR N

150°C. I BLiRE 2 kst . OPAX990 H AT MRy Ih e , WU B A AR « A2 ORGP IR AR S 2R A
PEESFRGIRE | JFEIR L 170°C I RHAE HHOR S Kzl . K 7-4 f&on 7 OPAQQO HIN 7R , %4 F A
NFLIIHE (0.81W) TR KA B ABETHERY] , AR E Y 65°C I, fxfF&iiR AL R 177°C. A,
SR 2 R A IR R E B 2 A Al B 7-4 BOR T BESE MR AT . FEIEH TR, 2
fregenpds , BUtAm o8 V. 2 H A SBEF A IR T R I A R PR I, R SR o a  HE N R P PTRES
FFIE L R Ry CRedar 4 . WURMKIFAZAE S BUL RIIFERPIRDL |, BOREASAE R AT S ALK 2 R , 3
it AT B OE

% 3V
30V Ta=65°C =
. Pp=0.81W
6,a = 138.7°C/W ov
T, =138.7°C/W x 0.81W + 65°C
T, =177.3°C (expected)
OPA990 >—¢

—

n
lour =30 mA *
V. RL 3V
IN 100Q _
3V 00

& 7-4. it

Temperature

7.3.4 B SERANTS RE

OPAX990 HATHiFl4m th 4 , Refg sl S M, 1My LB IR A e es ri B | AT AR G B 2z a1 R Bl K7
VA BN A TG SR O S B A VE AR RE ST TE S R E 7-5 ME 7-6. fERE RS R TR R IE
1T, FEERE SRR, Wk E s FICRAS R IC B . AR 3 A o A

55 33
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— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
5 3
0 40 80 120 160 200 240 280 320 360 0 40 80 120 160 200 240 280 320 360
Cap Load (pF) Cap Load (pF)
B 7-5. /M5 S ERERRZERIRR (10mV Flt | B 7-6. M S EREABZAHRRR (10mV Hih
Mgk, G=1) MK, G=-1)

N T AE R S NG B P RIS AN SR B e ), R AR b A R — AN RS Riso SRIR R AR IR AIRE D , W
7-7 R . BUEE B AR TR DRSS IR RFAUA M O BRI RE . (B, 0 SRR PR G S A O
B, Mg — AR R d , AT R H 3 51N 28 R 22 JF IS s M 4208 . SIARIRZES Rigo / Ry HIEEE
FRIEEE , RS P Tl H AT A . m A T EIR BN OPAX990 G & T2 %% 4. MOSFET #Hk
WREH AT BB AR EN SE N o 1B 7-7 R TS I HL SR B S B 2 Riso SRAEE IZ BRI H . Rigo B2 T
RGRIJTIIE RS, UGN T AL b &5 1 ] OPAX990 HI4E R .
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7.3.5 JLAE R VE

OPAX990 A& —3K 40V ME IEF B HH NS HBCRE |, Hi AN R — IR 4N & T 200mV. th3E
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

OPAx990 # 3 AA W SRR IIRE . 4% A IXE) 2 g LA ME RGN, R 2 18 FOIORE A 2 LA AL S
B o IR DU [FIAR BB b B L, 2 A AR OR B F R i R A AR T Y LI, S e S R BUAR X A IR
F. OPAX990 & —#F MBI NS HHONES ; Bt , SAELEH W R A IR ARG S A2 S
AL M, i BRE S S B IR . B 7-9 P RIR TRANRE. ARMARBENEZEE |, ESHA
B IS FIAR )15 ST 758 T o

— Input
— Output

Amplitude (2V/div)

Time (20us/Div)
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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

RERS T 7> 1 RIZEA ESD Witk M5 W B AR ORI AT i . 18] 7-10 2o 7 OPAX990 35 1
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
Re ;
A —
q
T +Vg l

—mreeee——_—_—————_———-——-—_—-—-__—--_—n—-—-_—-—-_--—nn__n________——=—————— I

I . Voo OPAX990,

' ata i

| ! |
I

R N | 100 Q |

+ NV | % AVAYAY . - ) !

Rs IN+ | 100 Q hd !

- + I

VWV —> I VWV —> Power-Supply I R.

I I ESD Gell |
I

Vi |

| . . |
I Vss I
L - - - e __
q
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TVS

&l 7-10. 5 7Y e B N FAH SR ISR A I8 ESD HLER

ESD HhFraif i dE% 5 , dRAEE m ( Fl , 1kV , 100ns ) |, ifi EOS HAF R K |, BRI (Flin
50V , 100ms ) . ESD & it H T H ks ESD {RY ( RITESS ML IR 325 PCB b2 A Ay 4ise. kA 2p
Bt) . 7£ ESD Hffrh |, ESD {5 %iliid ESD it ~WEAL AR HLEE (4109 ESD HLEHEL )  ESD MR LR
W VR R IAE — N2 27K

S X FPAT A0t T s AR R U 0 R (R R L O, W S EUL IR . RS H A )
(TVS) "l FH-Fpi i H iy ESD FAF- A AFT T ESD WU i B 1 B AR IR . A A 3&E 4 1) PRI A BELAN TVS AR I
RV ESD M ki 1k EOS HfF.
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7.3.8 THIKE

AL B LA 58 SRR 32 S TBOK A i AL ARBR 25 Pk 52 8 2 PR A P 7 RO R ) o 224 s v s el T v A\ Rl T e 9
TR I A€ A R, 18 SROBOR AR R 88 AFBE MR . SR RE NABAIDCS |, ot s 2 o 50 mi Ay 304 7
] IR [Pl BUZEPEARAS o =4 AT BAIR [P] BUZE PR IRAS I, SR EIT0R AR E IO I R b AT et . AL, Sl 38 (0 A i e
IR i MK B 1) 5 45 ] FA) 5L . OPAX990 )3t #5122 600ns

7.3.9 AU 5016

BN 8 200 THOR A% SR RERS B 5B, DAREBETH AR A R . el T T ZHoR MG T R B AR F AR
ZERt , PIULTBORAS B A AR 30 5 BARMEAA A — B B 22 , B AnTB8OR S8 AN R FELS o T e 22 108 A “ 1y
W7 ( “BRRhZ” ) BLCIET A, RIME A THEE AR T B B IME BRI, A BT ST AR
FH AR SRR 5 L AR GE B BRAR 22 14]
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N
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& 7-11. BER RO

7-11 R T — M0, b p 8 mu 2 A RREIE , 1 o B sigma & RS AsER ZE . TR
Fhor A RS | AT ATRI A 2 K4 =232 = (68.26%) 24 E (E P& A6 - X E s Em 28— o N (M p -
o 7 u+ o).

WRAERARRURS , T4 2p < AE” — 3R A E 2 U2 MR T AR . IR — e i8ii N, i
M A G AR PME (Bl i 9 ) , A SARESET P (u). SR, QORISR B EA S BGE TF
(Gl AR IS ), A S RUESE T BME N L — MR 2= (U + o) , XA REGONHER IR LA

fas ] DU F SR R R T 28 o N RS DI R Bdn , 6T OPAX990 , S (4 N\ HL 2 (A 300V ,
T G OPAX990 #3idf 68.2% IS h#8 B4 -300uV £ +300pV ML HEE. 76 4 o (21200uV) %44
T, A 99.9937% HBEA/NT 21200V R R | X ERE SR T 0.0063% 7 X SR 4, 4T
15,873 PMEER 1 AN 848 H 1% PR .

1E s/ ME B KA S A RS B T AR, B IX SR A 23R A= R 5Bk . 1l , OPAX990 &
YIFE 25°C 261 F IR KRN 1.5mV , REXMHEY T2 50 (208 170 JIA#H A 1 Nastt , nrgetEs
SEHAC) , E T BORAEAT I B KT 1.5mV IR EE AR WA= A R R 51
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X ME B RAB S R B E R, AT BN TSR 1 o [EAY N IRAE AT, JF A AT E R B R = 16 DL
TR, Bl , 60 MM TZ 5 AAABRIPAE 1 ADSIE, RMIEIRA TR A , AT DR —A> 98 IR AE 2 5]
WWER B RS EXMIEDLT , OPAX990 7 i R HIFE S LUK IR A s KAE A e IMA , (EARTE K 6-2 Fl i
UHFIE AR 0.6pV/°C HISAYE | AT AT R BRI FE ) 6 o {HZI0 3.6uV/°C. fENEINMFILI R G541
BEATBCHIN T DA B 48U ¥ B 9 e R SRR PR, TS P R T I o 4 /)M e KA

SR, BEAE I B A HERS | L2028 S AR B 2 53R T (R P B AbR A 22, B AR S MBS R AE AR A i 4t T
B, BN T RVERIESAF R TERE . BAE BN R se TS8Rtk Re .

7.3.10 WA R RBR A KB %

OPAx990 #4177 WSON-8 (DSG) fil WQFN-16 (RTE) 258 dufdi ] | HAF 552 RSN R EHVESL . B3
R, (S E AL SV WAL IERERZECERL . BRI |, 2408 G A0 B SRR S 1 B e N RO A 0 20 B
B V- BRERS ., NS EARE SRR V - AR b BNV RS P RE .

7.3.11 %

OPAX990S 23 H A5 — /AN ek 2 KW 5] Bl (SHDN) |, iZ 5] B 28 Flia ok 2s |, M L B TR Sh R HLAR
MY | BEBOR S B IR FEE R 28 20uA. SHDN 51 s B A 2, X &M 2 SHDN 5]
A R B v LTI 4 JE SRR . 24 SHDN 5 B % N N ROE B B I  OR 388 .

SHDN 5| I Us SLRBORER (0 5 IR U ERE . SRR I BU(E A2 T 800mV (SR ) Acdy , HLASKE PR L (1942
WAL . TFRBME O VIR, AR ORI T SRR D8 1 IR AR AT, BB A ROZ S 5 0K
) SHDN 51, AROZHEMHBFEX N V- MV - +02V ZHKHEE. AREmBETFEXN V- + 1.1V H
V- + 20V Z A . SR S] I B G AE N A F B, A RANIREY | o e PE A 2 [ A IR SR e A 5 i R U
Bl Bt , ZRMBORAS , SHDN 5 AN 12 OR824 Bl i sh 22 A RO R R1 . EAEHITOR & , SHDN 5] Jilin
RSN AT HOE T . SHDN SRR VISR LY V - + 20V 8 V+ , DUBHIRE . d vV - + 20V
o V+ ( DUBARE e ) I, SRR

SHDN 5|y BT CMOS i\ o FLIHIE Iz SR 38 AN E Ja SHOBOK 3538 25 ) 4% A I 2o 4 Szl ), i Y
I I8 SO 8% B 2R I R B R o % B AR AT |, SRR AT R T ORI B AR 2 B A AR it
M . RWTRO SRS ISRy 11 us ; ZEHI Ay 2.6 us. 25N, S R SURS . EEHZZE
OPAX990S 7 fitt 2 51| ] FUAF e TR &5 22 % 52 ) 4 s m] 25 A 8 2 TEOK 28 o RIKTIN 8] (tore) HR T H088 %A, JF
Wt 7 28 FL BEL A SN T B4 0 o O 1 W R AR S ) S WIS [R) A ORI (AR H ), FRSE B0 10k Q Gk RR a8 1 v ] HL Y
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7.4 SRR

OPAx990 B H—Ihfetis , nE MK K TEEET 2.7V (£1.35V) I TAF. OPAx990 [ K HLEHL L A 40V
(+20V).

OPAX990S w1+ HA KW 5 I, AT T RIS HBOK G B TR, 25 BES 0 XM
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8 SIS
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PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
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8.1 MNARFER

OPAX990 A 51l 4 it sl (1) ELUURG FE A SC I MERE » IXLL8HAF A TAR IR ik 40V, JF SR AL IE AL BB o

BARHI RIS R ERRER |, DL 1. AMHz i 5 A s 3R E . X LR (i OPAX990 RN —#0E Ml Tk T
NN NS NI i S e O N

8.2 ML AN

8.2.1 RHEEZMLHENS

OPAX990S % Wi 11+ P e B v O e imy IR 22 vh 2 B8 S I o I L2 e HOERRAE —kS |, TSI 5| Be] J T
PP A o FROK A BRI BT AR A A e L R TR R AR RS 2, IEORES AR 2B “ kel &7

BIIF SRR AN . AT RWRIRAS I, BORES Sy BE N = BHPUIRES |, DRIHORE 22 ANl o tH e AR e, A B2k
IR AR o BEAh , i S5 A RIT Y, PRI TE AU R A JE I S N AR ) BEA7T -5 i AR FOBEBT (4 O 43 38 2t
2s ADC Bl & i ) RAEANDERM AN Hehh , XA RIS IO AS T A &2 MOSFET JH% , BRI
B T 2 S FH AR I LA L TR, 5 LT N B Ron RN B HIME 5 iR % .

Bl 8-1 JEoR 1A 2.1 ZERE AR RG], 2 SEL BURI |, 3818 1 ok b IFseE 5 2 SEL Bumi |, il 2
ok b IR . A ORWAT I OPAX990S KT IR 215 5. | WS 4 THF IR

L

Channel 1 |

Channel 1
Input

SEL — DC

+

Output

Channel 2
Input

+

Channel 2 >——

& 8-1. M EZ T L A4

8.2.2 T N\ ARY ) IR 42 2R [R il

PRI B ikl R Geh , AR B I R AR 2 S B (7 0 8 142 81 9K 5l Fi e o ) LR 20 58 (IR R R, 3K
U 2 A2 e (R ETHRTR B 3T AR IR R A (B RRE T URIER ) |, —DEOME RS —
A5 E AR 5 L B SR (I IR AR R % ) . OPAX990 JHuKy fA) g A\ DR AT vt H FEL S I 438 R A 8 P s oA SE I X
LR AR G0 R AR R P 0 — AR AETSOR &% o 1] 8-2 o T e #R A R il st i ) OPAQ90.
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Op Amp Gain Stage Slew Rate Limiter c1 R1
470 nF 1.69 kQ

I |
I |
I |
| |
| Vee |
| R2 I
1.6 MQ
| _ |
| OPAX990 | . O Vour
I I
I |
| |
I I
|

OPAX990
Vin V4
= RL
= Vee 10 kQ
__________ e e e e e e e e e e e e e e e e -
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9 HIRAHIRE N
OPAX990 {45 TAF L IEVEE N 2.7V £ 40V ( £1.35V £ £20V ) ; ZHIEAIE - 40°C £ 125°C [FiRETEH
PUEH , SR R I B R R TR R St o VA 3R PR T 2240, EA 2R TAE BR S0 A
LAY G R

CAUTION
LR R 40 V X SR FIE AL 165 8 X R AHE 1

F 0.1pF S5 L7 a8 B T RS L | DosiZb Mo e i el e P PTHRIE HRR S E R IR 22 . A R F R &%
EMEREARGELR , S .

10 fi /5
10.1 fi)HIEF

AT SRR TAEYERE |, NEA RAFH PCB A5 Skl , B4

o MEFEAT DU A L ) R YR ] BRI SO SR A B AR AU L o 55 i P 3 0 D Jm L F i S 1
RBHSTAIR , DR AR
- FEBEA FLUE S| IR s 2 TR NARSE R A R FERE (ESR) 0.1pF M RE 55 B8 LA | IR R BESEIL A E . M

V+ FIF b I 2 [ P B 55 i R A I T B FLRR

o Hg FRLEE A IROAR DL 20 R AR S O BB R S ) B B R MR S A T TR . BERE 2 )R PCB R Bk
ZERRITWENEBZ . SR BT HCRAE A BRE T (EMI) MR 310 i R B Bt A bt 174
PERG RS | RIS R R e s R AR B o

o NTREADFERMSE , WAGELISATIN RS R IR sgn e . MRIXEELARRIFIT , MBERGEL S
A N P A E 2R T ELARAZ EEP AT SE 4

o SMERTTHE RS BRI A NE . W 10-2 o, fREF RF ARG Hai SO A mT DA oK R B3t/ 2 7

RO BEAR RN E LRI KB . V0K « S\ GE SR HL rh S U B 20

5 B AE ST AL 2 JA B XA BB ITORY 30 o ORI IATT LU 25 i/ BRI E 2 AE A R L35 T 7 2R Atk s FRL A

NG R EEERE , A% PCB fUa TR e .

FEAT RS 5 58 B R AR AT RE AR 7B N IR T A AEMERE AL . FEAR /KL PCB it Ja , iU

PCB At T, LALBRIGBERNE NGB HIK > RZHBTET |, 1G58/ 1E 85°C TRimMtT 30 2 BBl

Al
10.2 fii Rl
VN —8MMM 4
RG —e—— VOUT
= RF
B 10-1. FHEERR®
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Place components close
Run the input traces to device and to each VSs
as far away from other to reduce parasitic @)
the supply lines errors
as possible |
|
\ NC i NG |
T 1 1 | Use a low-ESR,
! : | | | J / ceramic bypass
! | | | -IN | V+ | —_ capacitor
! | P |
| VIN O—l—l—rl' ' ] +IN S —— oUTPUT |
S R : O
——————— | V- : NG | GND
1 |
|

VS- / ] GND | vouT

Ground (GND) plane on another layer

Use low-ESR,
ceramic bypass
capacitor
&l 10-2. RIS B s FBOR 4% F B AR AT R 1 48
10-3. SC70 (DCK) &34 Rl
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&l 10-4. VSSOP-8 (DGK) 33 ()45 R~

&l 10-5. WSON-8 (DSG) 3% (K14 JJ 2~ 451
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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.
W4 ® is a registered trademark of Bluetooth SIG, Inc.
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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.
“ \ 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.
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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 ©)
@ ©)
OPA2990IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O90F
OPA2990IDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O90F
OPA2990IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2H9T
OPA2990IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2H9T
OPA2990IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2990
OPA2990IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2990
OPA2990IDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2990
OPA2990IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 029G
OPA2990IDSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 029G
OPA2990IDSGRG4.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 029G
OPA2990IPWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02990P
OPA2990IPWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02990P
OPA2990IPWRG4.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02990P
OPA2990SIDGSR Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 OP29
OPA2990SIDGSR.A Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 OP29
OPA2990SIRUGR Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 HIF
OPA2990SIRUGR.A Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 HIF
OPA2990TIDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O90F
OPA2990TIDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O90F
OPA4990IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4990D
OPA4990IDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4990D
OPA4990IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 OPA49PW
OPA4990IPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OPA49PW
OPA4990IRTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O49RT
OPA4990IRTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O49RT
OPA4990IRTERG4.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O49RT
OPA4990IRUCR Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 FMF
OPA4990IRUCR.A Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 FMF
OPA4990SIRTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04990S
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ®) Ball material Peak reflow ®)
@ ®)
OPA4990SIRTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04990S
OPA990IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 090V
OPA990IDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 o900V
OPA990IDBVRG4.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 o900V
OPA990IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1FL
OPA990IDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1FL
OPA990SIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 090S
OPA990SIDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 090S
OPA990SIDBVRG4.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 090S

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, ROHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

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

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

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

Important Information and Disclaimer:The information provided on this page represents TI'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.
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF OPA4990 :

o Automotive : OPA4990-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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
% |
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)
OPA2990IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
OPA2990IDGKR VSSOP | DGK 8 2500 330.0 12.4 525 | 335 | 1.25 | 8.0 12.0 Q1
OPA2990IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
OPA2990IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2990IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
OPA2990IPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
OPA2990SIDGSR VSSOP | DGS 10 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
OPA2990SIRUGR X2QFN RUG 10 3000 178.0 8.4 1.75 | 2.25 | 0.56 4.0 8.0 Q1
OPA2990TIDDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q2
THIN
OPA4990IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4990IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4990IRTER WQFN RTE 16 3000 330.0 12.4 33 33 11 8.0 12.0 Q2
OPA4990IRUCR QFN RUC 14 3000 180.0 9.5 216 | 2.16 | 05 4.0 8.0 Q2
OPA4990SIRTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA990IDBVR SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA990IDBVR SOT-23 DBV 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA990IDCKR SC70 DCK 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
OPA990SIDBVR SOT-23 DBV 3000 180.0 8.4 3.2 3.2 14 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)
OPA2990IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
OPA2990IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2990IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

OPA2990IDR SOIC D 8 2500 356.0 356.0 35.0
OPA2990IDSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA2990IPWR TSSOP PW 8 2000 356.0 356.0 35.0

OPA2990SIDGSR VSSOP DGS 10 2500 366.0 364.0 50.0
OPA2990SIRUGR X2QFN RUG 10 3000 205.0 200.0 33.0
OPA2990TIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0

OPA4990IDR SOIC D 14 2500 356.0 356.0 35.0
OPA4990IPWR TSSOP PW 14 2000 356.0 356.0 35.0
OPA4990IRTER WQFN RTE 16 3000 367.0 367.0 35.0
OPA4990IRUCR QFN RUC 14 3000 205.0 200.0 30.0

OPA4990SIRTER WQFN RTE 16 3000 367.0 367.0 35.0
OPA990IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA990IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA990IDCKR SC70 DCK 5 3000 190.0 190.0 30.0
OPA990SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W 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.

. 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-187, variation BA.
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

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

4221984/A 05/2015

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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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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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
NOTES:

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

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

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

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

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

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

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

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

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

7. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

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

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

‘\‘_

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

SEE DETAIL A

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

4214825/C 02/2019

NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

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

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

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

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

(D Joa[ch~ =

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

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

4214840/G 08/2024

NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.

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

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

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214840/G 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

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

(R0.05) TYP / 2.6)

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

4214840/G 08/2024

NOTES: (continued)

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

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

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

4224783/A
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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.

INSTRUMENTS
www.ti.com




PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

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

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J \ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

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

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

4220202/B 12/2023

NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

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

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

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

4221848/A 02/2015

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

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

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

4221848/A 02/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RUC 14 X2QFN - 0.4 mm max height

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

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

4229871/A
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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
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www.ti.com/lit/slua271
AutoCAD SHX Text
 

AutoCAD SHX Text
 


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 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

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

GAGE PLANE

f

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

4214839/K 08/2024

NOTES:

[N

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

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

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

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/K 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

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

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.

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

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

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

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

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

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4225944/A
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

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.

i

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

e e -—t—- ¢ @9
_ (0.58)
=1 (1) e
12X (0.5) [ /O | ' _
s | (1
%L 1 —
| |
e ‘ G B LB
VIA | _ J_ — -
L) | ‘
5 ! '8 |
(RO.05) 0.58) TYP 4——4
ALL PAD CORNERS | (058) ‘
o pg—
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pgin SOLDER MASK
METAL | fOPENING
| I
| |
EXPOSED— ||
EXPOSED T __SOLDER MASK METAL | /NMETAL UNDER
OPENING N SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

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
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

METAL/ ‘
ALL AROUND ‘ _ «.7 ] e I 1
| |
|

(R0.05) TYP

|
L \
'd T A
- ‘ - 12
() ‘ ()
16X (0.24) | - ‘
@ /1\17 @ SYMM
- (\}%———4*—— —-—¢ @9
f - I
12X (0.5) | Y ‘ Y !
| ‘.
% ) s
|

L

|
- (2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4219117/B 04/2022

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
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 1\
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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RUG0010B

PACKAGE OUTLINE
X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—_|

=N
[

,.«"a
v"

o,
ooy
/LO,I MIN

SIDE WALL
WETTABLE FLANK

OPTIONAL: SIDE WALL PIN DETAIL
NOTE 3

040
0.34
+ -t SEATING PLANE
0.05 J
0.00 1y 035
0.25
EI SYMM
5
I
4 I
SN § S 6
| .03
ax %5
| NEIENE D
\
SYMM
1 _ . _ _ 1S
= | | i
ox{o5 » —oge
. | ° [01@[c[Alg]
1 ‘ [0.058 [C]
|
10
PIN 1 ID 0.45
(45°X 0.1) 10X .35

4220582/B 05/2025

NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.
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EXAMPLE BOARD LAYOUT
RUGO0010B X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.3)

10 SEE SOLDER MASK
/ DETAIL

10X (0.6) |
4X (0.25) — r ‘ T \
]
|
|
|

4% (0.2) —¢

(13)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 35X

0.05 MIN
0.05 MAX a]
ALL AROUND r ALL AROUND - T
/ \ METAL UNDER
METAL EDGE /SOLDER MASK

|
/ I
EXPOSED METAL T__SOLDERMASK  EXPOSED | T soLDER MASK
OPENING METAL (] OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4220582/B 05/2025

NOTES: (continued)

4. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RUGO0010B X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.3)

10X (0.6)
4% (0.25) — T T

|
[
|
|

F

4X(02)1 ‘
1)

6X(05) — - —f-— - —t— - — - — f—-—¢ @9

| \ |
- )
(R0.05) TYP | ! |

T

5

13

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

4220582/B 05/2025

NOTES: (continued)

5. 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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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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