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6.3 BsfT &M
7 TAESR R R B e (B AE S 3 )
B®AME BRE L
Vs BEHE | (V+) - (V-) 15 5.5 v
Vi SN VO (PR IRV ) 1.5V < Vg <2V (vV-) (V+) %
\4 MNHETEH ((EPUEIREVERIN ) 2V < Vg < 5.5V (V-)- 041 (V+)+0.1 \Y%
\4 N G - 0.1 5.6 v
ViH ST L r v FSF RN B (JBORHS A e RS ) (V-)+12 (V+) v
Vi SEINT L O PSRN HLHE (JBOR RS AR RS ) (V-) (V-)+0.2 \Y
Ta e -40 125 °C
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6.4 HUREIEARF IAERE R

OPA310, OPA2310, OPA4310
ZHCSQHIG - APRIL 2022 - REVISED JANUARY 2024

OPA310-Q1 OPA310S-Q1
Hhy () (scD>$-\£3) (gg';f)) (3%?123) (gg';f)) g
5 5| 5 5/ 6 Sl 6 5|

Roua L5 IETAR 211.5 214.6 190.7 195.8 °CIW
R0 Jc(top) ZEEAMSE (T ) AR 109.4 110.0 110.5 122.9 °C/W
Rous 45 78 B R AR FABH 77.8 60.7 70.8 55.5 °CIW
byt SR TR E S 45.2 32.1 474 38.3 °C/W
L 455 B AR HE S8 77.5 60.4 70.5 55.2 °C/W
R0 Jc(bot) GEEHTE (JRH ) H ARiEH ANiEH ANiEH ANiEH °C/W

(1) AXRWIERNEREIRIRHE Z(E L | WS SR IC £ LA EFR NS SPRA9S3.

6.5 JUEIE AR REE B

OPA2310-Q1
At (1 (sgm) (vgggp)
8 5[ 8 5l
Roa SE BRI 139.0 187.7
R0 yc(top) SEE AR (TS ) AGH 81.2 78.1
Ros 4h %5 P PR AR A BE 82.4 109.5
byt 4R R IES EL 31.3 17.9
L 25 5 BRI S 4 81.6 107.9
R0 sc(bot) LEANTE (A ) AR A& A&
(1) ARIFIHRMERIERIE ZEE | WS L-FHAIC £5£758 R SPRA953,
6.6 VU@ E AR P MRS B
OPA4310-Q1
gtz () (sglc) (Tgrtl)P) o
14 5| 14 5|
Roua S5 EIRBE R 101.5 128.2 °C/W
R0 yc(top) LEEAMT (T ) APH 57.8 58.7 °C/W
Rous 45 % HL R AR FA B 58.0 71.4 °C/W
L 45 B TR E S5 20.9 13.0 °C/W
LN 45 2 FLBRRURFIE S 0 57.6 70.8 °C/W
R0 yc(bot) GEEHNGE (JRE ) B A& A& “CIW

(1) BXRWIEPNERIRIRHIEZ(EE | S LG IC 247 RS , SPRA953.

Copyright © 2024 Texas Instruments Incorporated TR 15 1
Product Folder Links: OPA310 OPA2310 OPA4310
English Data Sheet: SBOSAA1


http://www.ti.com/lit/an/spra953c/spra953c.pdf
https://www.ti.com/lit/pdf/spra953
https://www.ti.com/lit/pdf/www.ti.com/lit/an/spra953c/spra953c.pdf
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa310?qgpn=opa310
https://www.ti.com.cn/product/cn/opa2310?qgpn=opa2310
https://www.ti.com.cn/product/cn/opa4310?qgpn=opa4310
https://www.ti.com.cn/cn/lit/pdf/ZHCSQH9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQH9G&partnum=OPA310
https://www.ti.com.cn/product/cn/opa310?qgpn=opa310
https://www.ti.com.cn/product/cn/opa2310?qgpn=opa2310
https://www.ti.com.cn/product/cn/opa4310?qgpn=opa4310
https://www.ti.com/lit/pdf/SBOSAA1

OPA310, OPA2310, OPA4310
ZHCSQH9G - APRIL 2022 - REVISED JANUARY 2024

I

Texas
INSTRUMENTS

www.ti.com.cn

6.7 4
Vg=(V+) - (V-)=1.5V £ 55V (£0.75V £ +2.75V ) , To=25°C , R = 10kQ Hi%E#ZE Vg/2 , Vom=Vs/2 , H Vo ur =
Ve/2 , BRAER A,

2% \ MRS | BME wmE B B
KIFBE
Vem=V- +0.25 1.3
Vos [P S EENEN mvV
Vem =V - Ta= -40°C & 125°C 1.4
dVos/dT | Hi NI v RS Vem =V - Ta= -40°C % 125°C +0.5 pv/c
PSRR *ﬁfﬁf\@a IS T Vg=15VE 55V, Vey=V- +10 +50| pvv
PSS
JE T 5 f= 10kHz ” N
IR E I
Is (PN iR A Vg =1.8V & Vg =5V +1 +30 pA
los LNCS A Vg =18V % Vg = 5V £0.5 +25 pA
g
En LN HL PR I f=0.1Hz % 10Hz 4 " Vep
=100Hz 32
en N R I P 2 f=1kHz 16 nv/ v Hz
f = 10kHz 13
iN NN ) f=1kHz 10 fA/ VHz
N B ETE
SR S D Vg =1.8V Ta= -40°C & 125°C v-) (V+) v
Vem m - _ - . o vV-) -
FEASE H R () Vg = 5.5V Ta= -40°C & 125°C 0.1 (V+) +0.1 v
Vg=1.8V, (V-) < Vgy < (V+) - 0.6V 75 85 dB
Vg=18V, (V-) < Vg < (V+) - 0.6V Ta= -40°C & 125°C 65 78 dB
i Vg=55V, (V-)< Ve < (V+) - 0.6V 83 95 dB
CMRR i;;itt Vg=5.5V, (V-) < Vem < (V+) - 06V Ta= -40°C & 125°C 75 85
M c Vg = 1.8V, (V-) < Vo < (V+) Ta= -40°C & 125°C 57.5 70 B
(7\“%)"30'_1\6;%2: PRSP Ta= -40°C % 125°C 66.5 80
LN K
Zp LN 801114 GQ [|pF
FHAT
A
Zicm LIPN 100]0.5 GQ ||pF
FH#7T
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6.7 S (42)

Vg=(V+) - (V-)=15V % 55V (0.75V & +2.75V ) , Ta=25°C , R, = 10kQ Hi%EH% Vg/2 , Vem = Vs/2 , A Vo ut =
Vg2, BRAES AW

OPA310, OPA2310, OPA4310
ZHCSQHIG - APRIL 2022 - REVISED JANUARY 2024

3% \ WREHE | e s B B
FEEFIY2E
N Vg =18V, (V-)+0.05V < Vg < (V+) - 0.05V,
NEENER: LR " 102 11 B
TRH s L 2 R, = 10kQ ( % Vg2 ) 0 5 d
Vg =18V, (V-)+0.10V < Vg < (V+) - 0.10V ,
1 B
FFER L 8 25 2) Vo) v
Vg=56.5V, (V-)+0.10V<Vg<(V+) - 0.10V,
1 12 B
R, = 10kQ ( 4% Vg/2 ) 09 & d
Vg =55V, (V-)+0.15V < Vg < (V+) - 0.15V ,
1 11 B
Vg =18V, (V-)+0.05V < Vg < (V+) - 0.05V,
A S ° 1
oL R, = 10kQ ( %EH: % Vg/2 ) % 00
o Vg =18V, (V-)+0.10V < Vg < (V+) - 0.10V ,
2 R
SRR Ry = 2kQ (JEHE Vgl2) %0
Ta= -40°C % 125°C dB
Vg =55V, (V-)+0.10V < Vg < (V+) - 0.10V , 105
R, = 10kQ ( HHE% Vg/2)
Vg =55V, (V-)+0.15V < Vg < (V+) - 0.15V , % 100
Ry = 2kQ (&#H%E Vg/2)
FEFF H I 49 25(6) Vs_= 3.3V, (V-)+0.25V<Vpo<(V+) - 0.25V, Tp=25°C 80 102 dB
I, = £50mA
g
Vg=1.8V, G=+1, R, =10kQ, C, = 100pF 25 MHz
GBW 4 26 AR
Vg=55V, G=+1, R =10kQ, C, = 100pF 3 MHz
Vg=18V,G=+1, R =10kQ 238 Vius
SR IR
Vg=55V,G=+1, R =10kQ 3 Vius
V=55V, G=+1,Vo=1Vrus , f= 1kHz , .
R =10kQ % Vg /2 0.0005 %
V=55V, G=+1,Vg=1V, f=1kHz
4 ke 4 IR (4) S ’ » VO RMS » , o,
THD+N SRR T + M R, = 2kQ % Vg / 2 0.0035 %
Vg=55V,G=+1,Vp=1Vrys , f=1kHz, o
R, = 6000 % Vg /2 0.0080 %
FEEIEE] 0.1% ,Vg=5.5V , Vgregp =4V, G=+1, C_=10pF 1.8
R N FEREIEE] 0.1% ,Vg=5.5V ,Vgrep =2V, G=+1, C_=10pF 1.3
ts Fa5E I () - us
FEEIA%E 0.01% , Vg=55V, Vgrgp =4V, G=+1, C_=10pF 2.3
FEEILF] 0.01% , Vg=55V, Vgrgp =2V, G=+1, C_=10pF 1.6
PM ARBLAR G=+1, R =10kQ (&% Vg/2) , C_=10pF 60 °
G=+1, R =10kQ ( &% Vg/2 ) , HHIMEE = 40° 75 pF
CL 9Kah BV IR S G=+1 LB.F = 10kQ ( EBT Vg2) | 250 oF
TSR
toverload ik 8 K A2 e () Vin *x 55 > Vg 0.6 us
EMIRR T T He ] f=1.8GHz , Vin_emirr = 100mV 75 dB
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6.7 S (42)

Vg=(V+) - (V-)=15V % 55V (0.75V & +2.75V ) , Ta=25°C , R, = 10kQ Hi%EH% Vg/2 , Vem = Vs/2 , A Vo ut =
Vg2, BRAES AW

P WREHE | e s B B
o
Vs =18V, R_=2kQ ( E#F Vg/2) 10 21
Vs =1.8V, R = 10kQ ( EHE Vg/2) 2 11
Vs =18V, R_=2kQ ( ##%F Vg/2) Ta= -40°C % 125°C 51
Vou LTI g g | Vs = 1.8V, R = 10kQ (8% Vs/2 ) Ta= -40°C % 125°C 26
it 2 Vs =55V, R = 2kQ ( %% Vg/2 ) 35 20
Vg =55V, R = 10kQ ( B % Vg/2) 0.75 9
Vg =55V, R, =2kQ ( %% Vg/2) Ta= -40°C % 125°C 30
Vs =5.5V , R = 10kQ ( #EHE Vg/2) Ta= -40°C % 125°C 14 o
Vg =18V, R =2kQ ( &% Vg/2) 55 15
Vs =1.8V, R_ = 10kQ ( EHZE Vg/2) 1.2 10
Vs =18V, R_=2kQ ( &% Vg/2) Ta= -40°C % 125°C 45
Ve, HIGF S I Vs =1.8V, R = 10kQ ( &8 % Vg/2) Ta= -40°C % 125°C 25
i Vg =55V, R = 2kQ (3% Vg/2 ) 35 175
Vg =55V, R = 10kQ ( &% Vg/2) 0.75 10
Vs =55V, R = 2kQ ( HEHE % Vg/2) Ta= -40°C & 125°C 275
Vs =55V, R = 10kQ ( &% Vg/2) Ta= -40°C % 125°C 11
S itk L O) Vg = 1.8V +20 mA
Isc JE ik HR (@) ©) Vg=1.8V, Ta= -40C % 125C +6 mA
G Vs =5.5V , OPA2310 -Q1 +75 +150 mA
Isc Jil i LR ) Vs = 5.5V, OPA310-Q1 fil OPA4310-Q1 +110 mA
Zo FEER 4 R f=10kHz 1000 Q
LR
};S):st,|o=0A,W=v+(x¢ﬁél*ﬁ%§ 165 190 uA
Ia RO e A L Xf): 15V lo=0A, SHDN =V+ (RITFREE |1 o _4ooc % 125°C 165 210|  pA
Vs =55V, Io=0A , SHDN = V+ ( % T-3:H7 58 165 200
1) Ta= -40°C & 125°C 215 bA
e Ta=25°C, Vg = 5.5V, Vg FHI4IE % > 0.3V/ps 125 is
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6.7 S (42)

Vg = (V4) - (V-)=1.5V % 55V (£0.75V & +2.75V ) , To=25°C , R = 10kQ Hi%#% Vg/2 , Vem = Vs/2 , H Vo ut =
Vg2, BRAES AW

B% \ RS | e s B B
P
la_sHpN FEANTBORAS ISR | A TBORAS 2 4 RES , SHDN =V -, OPA310S-Q1 0.265 0.475 pA
I A BORBR I RWTBL | BT A ORI AR , SHDN =V - , Ta= -40°C % 85C , OPA310S- 0.700 A
Q_SHDN 1) Q1 . u
Zout_sHoN | ST FyH i B BRSO 43]| 115 GO ||pF
v R T RIE (K (V-)+ v
SHONIF 1 g5 it PR ) 12
v PHRARHTF R (TR (V-)+ v
SHONIL ) s 2 Fi AR ) 0.2
ton ?égigf;’?lﬂm (5% G =41, Vow=Ve/2 , Vo = 0.9 x Vg/2 , R I V - 1 16| ws
torr TBOK 225 FH s ) () G=+1,Vem=Vsl2, Vo=0.1x Vg2, Ry EHEE V- 1 s
SHDN 2| 5 A i B H (V+) = SHDN = (V-)+ 1V 50
lB_SHDN | go A — nA
T (RASIE ) (V-)<SHDN < (V-)+0.2V 100

(1) IRIERAELE Fodh e e K EE

(2) IRIERRALLE Fdhe o MR .

(3) BT PRyHA N FELIAE MR B AR T LA R AR 1.

(4) ZHriEn® ; - 3dB I TE = 80kHz.

(5)  BLALFE S 0 M FEL A I L RN LA AT A

(6) WM Aol N (Vosa - Vosa)l(Vouta - VouTs) ZIEIIZA . Vosa & OUT BIHHRELE (V+) - 0.25V T 4541 B3y 50mA il )
fm#% , VOSB /224 OUT 5l iR B 1E (V - ) + 0.25V 1 284 #E B3 A 50mA & IR F% .

(7)  ZEHIHE (topr) AU FHBSTE (ton) ZFRHEINZE SHDN 5| IS 5 v 50% B 24 H FEEE] 10% (25 ) 5k 90% (B ) AT Z [l
i 16 [0 % o
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6.8 SRR

76 Ta=25°C. V#=275V, V- = -2.75V, R_ = 10kQ #3%5 Vg/2. Vo = Ve/2 H Vour = Ve/2 & 1E I ( BRAES 4 B
)
T T T T T T T T T T 11 BT T T T T T T T T T T 11
24 ] 16 —
21 14
< 18 12 [
95 15 E 10
Q Q2
Z 12 5 8
£ £ —
< g < 5 -
6 4
3 2
0 I 1 0 | | 1 1
o O O O O O O O o o o o o O ~ N O < 10D O~ 0 O ~ ~ N M T
2 833 88§ 2 €28 ¢ 8 8 DTS G G e = = < NI
Input Offset Voltage (uV) Input Offset Voltage Drift (uV/°C)
Vg =5.5V Vewm = Vs/2 Ta=25°C Vg =5.5V Vewm = Vs/2 Ta= -40°C & +125°C
EOHE =70 M= - 36pV T = 2154V KR = 70
N } = = o 2 - 0
B 6-1. 3 R A A BT B1E =05uV/rC 0.3uv/°C
E 6-2. RAREEBSFEAE
rTTTT T T T T T T T T T S I T I N N
24 27 —
21 24
18 A
& e 18
o 15 o
2 g5
3 12 =
£ £ 12
<< 9 < 9
6 6
3 3
oL L1 0 [
D QN T KO- N Y®IY YYD O R R R
Input Bias Current (pA) Input Bias Current (pA)
Vg =55V Vew = Vg/2 Ta=25°C Vs =5.5V Vewm = Vs/2 Ta=85°C
BORRE = 140 4 = 0.6pA s =1.2pA AR = 140 ¥ = 4.6pA > =1.3pA
FE] 6-3. 4\ R R A A B B 6-4. R E HRA AT I
FrT T T T T T T T T T T T T T BT TTT T T T T T T T T T T T T T T
24 - - 14 1
2 12 [ —
— 18 —
2 {10
o 15 o
g g 8
3 12 =
g £ o6
6 4
s R 2 I
o | L [
L QM T O W - N MY T W LOOAUNTNON VAN ®LITIYDYO
Input Offset Current (pA) Input Offset Current (pA)
Vs =56.5V Vem = Vs/2 Ta=25°C Vg =55V Vem = Vs/2 Ta =85°C
SOEHCE = 140 4t = 0.2pA = = 1.5pA S EM = 70 #(H = 0.3pA S = 1.6pA
Bl 6-5. A REERSHAES B B 6-6. WA RFEHFSFELE
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6.8 HLAVERE: (42)

£ Tpo=25°C. V+ =275V, V- = =275V, R =10kQ ZE#F| Vg/2. Vom = Vs/2 H Vout = Vs/2 4 TIE ( BRAER B
)
800 1800
600 1400
S:-\ 400 S:-\ 1000
Y s 600
g g
35 S 200k
> >
3 g -200
5 2 600
5 £ 1000
-1400
-800

-40  -20 0 20 40 60 80 100 120 140

Temperature (°C)
Vg=5.5V,Vem=V- W =72
K 6-7. AR H B ESEEEKRE

-1800
-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

Vg =55V, Vgy = V+ A HE =72
Kl 6-8. AR B ESEERIIKR

Input Common-Mode Voltage (V)
V+=275V,V- = -275V, Ve > (V+) - 0.6V
MR =72

B 6-11. R K SRR R

1600 800
1200 600
3 800 >3 400
S 400 S 200
5 s
> 0 > 0
3 3
S -400 & -200
5 5
2 -800 £ -400
-1200 -600
-1600 -800
3 25 -2 15 -1 05 0 05 1 15 2 25 3 -3 22 14 06 0.2 1 1.8
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
V+=275V,V- = -2.75V V+=275V , V- =275V, (V-)<Vcy < (V+) - 0.6V
L =72 HHE =72
E 6-9. K E SRR R F 6-10. KiE R SRR R
1000 1400
—— 1000
__ 600
S =
= = 600
2] ©
& 200 S -
o 200 e —
2 > S—— =
Q -*0—5 =
g -200 3 -200
b o)
=} —
g 2 -600
-600 =
-1000
-1000
21 22 23 24 25 26 27 28 29 -1400

1.5 2 25 3 3.5 4 4.5 5 55
Supply Voltage (V)

Vem=(V-) R =72
Kl 6-12. {m#s 5 rE IR R RISk R
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7 TRARVEA
7.1 ¥R
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7.3 RetEUL A
7.3.1 T/EHE

OPAX310 &Fiz Uk 2e e TAE RN 1.8V & 5.5V , FFEH%T 1.5V & 1.8V Rk %s TAE R EZA4T 7
e BN, UFEZHEAE - 40°C £ 125°C FNRJEVERI W EIE R o AL 22451 w3240 1 B8 AT H o ol B A AR A T 5
FAL ISR TIPS FH 2/ 0.01 u F (0SB 28 55 B v i 5

7.3.2 PLEIFEA

OPAX310 F 51 A AL it e Vil v] LA FR BIMEAT — AN IR AL . BIEAE 1.5V ROBRHIERIE , —EF] 5.5V 1Fs
AEFLUE AR R AR #R R . BEPERE d— N EAMRA LB - A N EE A ZE 2 A — A Pl 22 0
Bk, HREMER  BSH05HEH

X RZHEA AN AR RBORE: |, b — M AR (EHE 2 P IEEmAX ) SOt T EmA KRR, N il
TEX E IR DT IR A R A VR RE . DI, P OEIE XS B R 2 KA SERE I | T N E S I s T e —
SEBME IS N AIEUZIRHE . siAE BUE IR )G, PN HRAE — PR IL I DX /NE A TAE . R AN X
A, NGEIEN e . 58 HEKEAMET L, SRR IIXIRNIZ/TH , PSRR. CMRR. ki
Jev IRIEAT THD P84, Pt , K2 HON 8 H 5 REPE BRI — 281 P B TE M A VEH A isqT.

X OPAx310 , P @i b 5 0k A (V=) 2] (V+) - 0.4V KIS NHL B A 2%, 110 N Il 38 6l 5 e A IE B YR 2 (V+)
- 0.4V N EIEA R S XEEE HPE (V+4) - 0.5V B (V+) - 0.3V 28], fEIIEX RN | BixtEIT
Ja . L THHR B X e H e HL S AT RERE A S A R I R R R A SRR T2 AR L AR L. £ OPAX310 1, Lid
200mV i i X BAEAT — 75 1) AR B m ik 200mV. R, AR X ( AN ZGERST T ) AR b Y8 LAY
T (V+) - 0.7V & (V+) - 0.5V 2], fEF ERTERERIA (V+) - 0.3V & (V+) - 0.1V Z i,

YT P OB IEF FRAE L N B AT E L PERE , OPAX310 5k Py Kk 2 B AN N UK 2R A EL | #2688 T
B P M ANV E . et 7 OPAX310 1 TLVO0Ox HIFFHEEL . &7 , TLVO0Ox AJ{fiF P i
AEFEIERL 1.4V ZA7i84T , 1 OPAX310 fRiE P JEIEX — HIZ T BB EH 0.7V. OPAx310 fIX A% 41 )
700mV P JdTE Hi N YU R P s TE S\ Y6 [ AR R KRR 2 BRI BB E (1.5V. 1.8V %5 ) Fiz
ATH R A

BRI, i \AS 5 1) B LA R IR T DATE 25 5 b 2R 40 7E OPAX310 ¥ P diE i A\ ou o, [ AT R gk i X 38, A
TRIFERIESE .

1600 2000
1200 1500 /I
’i:; 800 < 1000 /
—
S 400 2 500 — /T —
K g
> 0fp 3 0 T
? = 2 PV
'é -400 é -500
3 ]
g 800 -1000
-1200 -1500
-1600 -2000
-3 25 2 15 1 05 0 05 1 15 2 25 3 -4 -3 -2 -1 0 1 2 3 4
Input Common-Mode Voltage (V) Common-Mode Voltage (V)
V+=275V,V- =-275V V+=275V,V- =-275V
Bl 7-1. OPAX310 RiFH K 5ILELH KRR B 7-2. TLVO0Ox ki i1 Fh 5 3EAE A B R
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7.3.3 HLBEEE

OPAX310 & it A — P shie. mfath s SLRORAS |, AR It o R it SRS RE - B R A — R SR
WA ) AB Sk H R SEIL 7 4= BRI P e tH FRIE Th RE . AESIRAN 5.5V T |, X Tk 2k Q AUHBHE , f
A RPN R K 20mV Vi [ A #RBl . AR 5B 0 2 R OR AS 8 SR FL IR BTG A B B I e

7.3.4 AHEH BT E M

OPAX310 5 £ T ZMKEh A ME B N v o ST IS STBOR & —FF . OPAX310 AJ RE & A7 £ AN [R5 32 1
Olo FERERFEIBF RS NIZAT R BREN |, FEBIEBONASHMICE . A5 Wi AR R . R
Rrsg et (1VIV) eih a5 Be B T IXEh A 1k 57 38 K32 SBOR A PO AE S v W 75 1 28 1 AT (R TBOK 25 BE 28 5 Hh LA AR 8 1 1
Ul FMESEEBE RS ML A &5 £ RBAE N7 R — A AN PR GRS B
W, AHANA I PRG3R . 7RI ARG B RIS 4THT , OPAX310 LA RAFIIAIAI G ( JLAME Y 40°) |, TEmIA
2 75pF Mgz ik R BRI FERRE |, JF HANEIL 250pF B TCRFEEIR Y . A RS (CL KT 1uF ) 1)
S5 20 TR P L A2 908 SO S AR B A KD RR SR, AT JBOR B DR SR AGE o G INTOR 25 PP 18 2 158 45 TBOK 2% BE 15 3K
BRI o A0 R T 2 S ey B I TBOR A R b i R, TBOK 2 3K B BE 1R TH 2 AF & B

JROR A% AL B 48 B C BT 3247 I 1 KA S BOR B BE 70 B — Al 5 i SR AT I — AN (— B 10Q 2
20Q ) , S EEe (WK 7-3 R ) o XA HHER KO TS R E M RS AR . SR, XA
BTG — A AT BE ) R T8 o 1 o JK L B A — 5 S B A IR IR KBE R B 2 Al — A e ds o B3 IR A8 A 5
B SN Al b i SR R B R

+V
s Vout
- I:{iso ji
+
— CIoad
Vin _Vs

B 7-3. WA PSR IR S BE /1

7.3.5 SHIKE

EHKE E OIS FTBOR A3 W AURZS VR B2 IR ZS B 5 BRI 18] o 22 4yt FRL s o T v N R s s 8 2 7
L AUE TAE RN | 85RO 8% SN X . — B — AN 28R NHRNIX it 2% 5 AR A1
AR 18] 4 BE R BN 2 1 TARIRZS |, XK B I 18] R R B LN TARIRES G |, TR S IT 46 DU 5E 1
et Bl , ARHRIEIR (B OLT ) & T 1L B R N 18] 55 e e (] 2 A1

OPAX310 Z 113t 20 5 It [a]3 3 294 0.75us.
7.3.6 EMI $is)

OPAX310 i FHEE S HLRE TP (EMI) JEPSR BRI ( LRI s % & (T3 (RF1) ) DARIRA 1 AL RS
S RBC T AL () T T LR AR ) PR AR EMIL. I EL R B R R AT e EMI BT OPAX310 3225 Trix b %
TGS . MRS (TI) B TR AE 10MHz £ 6GHz 3 & 55 4513k 3 [l A v it 0 B8 A0 A 38 R B i bt
FITheE. B 7-4 JE/R 778 OPAX310 EHAT LIRSS B, 3 7-1 JBI/R T OPAX310 7F SZRR N A o 2 38 1) () 4
SEMR T H) EMIRR IN+ 5. &5 #8409 EMI #1#) 1 BFR S AE T 512 BHOKES 2K EMIRR MR8 3/
R TTEE www.ti.com F TR % .
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R 7-1. OPAX310 B4R T EMIRR IN+

Lk 3 PR E84 Be EMIRR IN+
400MHz Mok f. B LR, KSEE. SR, Hik. @EM (UHF) B 48dB
R ENIEIS R LEHETE . S B T . . MRS
900MHz %Eﬁxﬂ’fﬁff (GSM) Rifl. L. SHi. GPS (i mmlik 1.6GHz ) « GSM. Mz k%) 58dB
1.8GHz GSM Riffl. AN ABEhiElE. SEfr. A L 3B (1GHz & 2GHz ) 75dB
2 4GHz 802.11b. 802.11g. 802.11n. WH®. MABEMIE. Tk, FHAREIT (1ISM) TLMB. AT 90dB
EHBE M TR, S BB (2GHz & 4GHz )
3.6GHz T WER . MIABEMSN. LR, BB, S 95dB
5GHz 802.11a. 802.11n. MiASBfEMSH. BahilfE. K=MIEEIBIT. C B (4GHz & 8GHz) 102dB

7.3.7 ESD MBS T#;

Bt N A & ) B8 Tz FBOR A 32 U A7 1 il

e TP N e 2 e NI B L RS U SR

Fe b 51 JXEASIR] (4 5] R Eh e 20 BAT FR VRS £ 2 S A 1) 38 2N 1) 5| A A A A F R E I L N
BRAE. b, X L8 it s) o B A RS AL O R (ESD) PRIPINRE | I AL dh 21208 2 A AN 4120 el A v R 37 L s A 32 A
ESD FH{FHIFM .

RS TE /) T M iZ2E A ESD Hil DU 5l BRIV E AT T 3. & 7-5 J7n 7 OPAX310 S F A& 11
ESD Hi%. ESD fReHLEE T L2 AW AR, XL AR SN SRR S 51 B 32 (o] A R e R, JFHL
By NG S| AR B SO A5 R IR 24 o I ORI FRLBR AE FRLER IE H AR Ab T R BOH RS -

THIERE , OPAX310 fEHI AL YR 51 B2 18] A E = 30 0 .

V+
)

+IN

N\

N\

Power Supply
ESD Cell

% - :l: A A

5

]

A4
V-

K 7-5. AR ESD H B

ouT

SHDN

30 FERTFIRIE
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7.3.8 %\ ESD &4~

OPAX310 RFIEFTA I LIRS T N ESD R HEER. X THIA , BLORS EE i R AAPi 4 ESD M A\ Zi 4l
J%, SRR S AN I AR 5| I 2 R AT SE R R S 18] AR, WA 7-5 Pl . AR PR, IR AR
AH, AR G S AT DO IR I IR /. R ESD S5 AT ik A\ I B 8] AR
L% o

7.3.9 KW ThAe

OPAx310 #3FE47 SHDN 51 , rIZEHE SO | KL E TIRIARA U, IR | BRSNS
i T IH AR LB H IR T 500nA. SHDN 5| YR AT A 2 , X R 2 SHDN 51 I A VA ROZ AR T i
JA PRI

SHDN 5| il LAIz S OK 2% 1 7 FE IR L R O v oSSBT PE I BRI 7E 500mV (78U ) 224, ELASRE o35 L 1 A8
tho TFRBIME R EE TIERM , DARARITS 0 IF ke . N 7B IER IS Bi4T |, AUl A 308 4S5 IR 5
SHDN 5|, HREZHEETFRIENT V- I (V-)+02V ZEMHEE. AR2EEBTFRENT (V-)+1.2V
A V+ Z 8. BE FBORRS , 2008 SHDN 5] JHIKsh 246 308 m BT . 28 AR ok s, 4 2i0F SHDN
Sl IIR SN £ ROZ AR . T 53 2 8 SO ¢ b 51 B0 % B2 31045 250 v B R BRI B R B E AT 0K 5 . SHDN 5] i _E 7t
YRR R RN (V4+) + 0.5V, 8 i R /K £ S 88 4R .

SHDN 5| iy BHPT CMOS #ii N o XU IE 12 SR 38 FOA & S 42 1, 17 DU 38 308 38 S5O 28 iR A & K 72 S 4
N o 0Tt gt s S, SRR T O BT 2 R R I K B v FH w3 P RD 22 A A JR) £
HARRALT 1us , LM rAiBiE. 20 |, Mk S EETURES . 122803 #7% OPAX310S FIMEITE UK
28 (BB R R B A SO s R B ) o SRR (topp) BRRT IR S, SR 7% ERLBE ) 2 T 4
e AT M ORAERR & I OCITIN T] A OCHT ( 25H ), FRE 1 10k Q $1 2 75 N4k (el s (Ve/2)-

7.3.10 A B RAVER S

OPAX310 #%1%H B /MR EHEL I WQFN-16 (RTE) :f% . fER2ENEL | 8 S o tb 59 WA IE R F1ZET
PIEEE . DRI, M A SRR BRI E R BORVE R L IUERE R (V - ). AMEHEEELERES] (V- ) B
ANRIESA EIAT RS S BRI RS S A T RA—

7.4 B ThREARE

OPAXx310 234k B —Mohfesbiat, NEHRJEMIELE 1.5V (20.75V) 5 5.5V (£2.75V) Z i) |, iX L 28¢F 4k T3 iy

OPAX310 #F BAT KW 51, AT A T4 s FIOR A8 B TR 245 B S 0 XKWLy E Ho0 -
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8 SIS

#IE

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

8.1 MNARER

OPAX310 Z AL 555 N\ A H 32 SR0OK 28 % 0 et g oy P i 364t IR e 28R 10 TAE s IRYa ol 1.5V &
5.5V , B A A5 R R | R AR B N ) ks . R B N B A O\ A A SR O R G AB
KM P BENG IR BN E D] VAT V - Z AT /N BB . g N L AT e T Ve AL AN BE L | IR SRR
OPAx310 R H T VF £ s i JH s X YR & .

8.2 HLAIN A

8.2.1 OPAX310 R He. e A Ul B2

& 8-1 7 1 AN L A4S I S FH A it B i) OPAX310.

VBUS

IL()AD l g ZLOAD 5 V

+

Device —@ Vour

+ -

Vshun (FJ‘%NT Re
' § 57.6 kQ
Ra
1.2kQ

& 8-1. OPAX310 AT M0l B AeAS: M B
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8.2.1.1 &1 ER
TR R TSR I

o FH  0A £ 1A
o HiHHEERKE 4.9V
o HAMHIE - 100mV

8.2.1.2 ki L FE
FFEE 1 FRAE T IR 8-1 rp i L B AL I R B

Vour = ILoap X Rsygunt X Gain ™)

T (ILoap) E PSS (Renunt) LR R, ECRTICE Y 0A & 1A, O TR K MBI T REFD
T ERT 100mV , AT FEC 2 s 1 iR it e F

\%
ISHUNT_MAX _ 10{)};1" =100 mQ @
LOAD_MAX

RsHunTt =

T2 2 HHEEH Reyunt N 100mQ. | oap A1 Rspunt 7242 HI K M B OPAX310 J8OK , M= 4E4) oV &
4.9V [k R . OPAX310 7= A 06 iy Hi Ha I BT 75 A 184 25 ARl 7 R2 X 3 B

VouT_MAaX — VOUT_MIN 3
v E—_— (3)
IN_MAX IN_MIN

Gain =

A 3 TR AT AR A 20 49VIV , iz AP EE Re Al Rg B . 7230 4 i€ R M Rg A& HIK
/N, NTTTH: OPAX310 F3 23 B BN 49VIV.

R
Gain=1+ R_g 4)

%4 Rg 9 57.6kQ , Rg N 1.2k Q AIHRHESE T 49VIV G 8] 8-2 fEon T 1l 8-1 v Birops FL I 153 (9 1 36k ek 4
TR, 3 R SRR 2 L BE A IR pR . a5 L BEL A I ARk R B B, I HLSERR B BH AR E B B A
SR ST MBE BT 8 o FHPUK P IGE T IR RE . RO A 1 sgmg DL oA — 2647 . HAFIEE A T8
MRGMIEFAITLES ; MiEFE &N RES .

8.2.1.3 M/f Hi%k
5
4
S3
E
32
1
0
0 0.2 0.4 0.6 0.8 1
lLoap (A)
] 8-2. ik PB4 3 R 2K
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8.3 HJRMREINL

OPAX310 R4 HI%E TAEHETER A 1.5V £ 5.5V (20.75V £ 2,75V ) ; YLK - 40°C & 125°C HIIRE
VBRI NG . A R T AT RE S A B R B A AR AT B AR S 5

/J\AD
HIRHLE KT 7V 25X 8 E SO AR | 65 0 200 A BE (R -

F 0.1pF S5 L7 a8 B T RS I | DOsZboR B e s i sl BT B IR IR iR 22 . 1 055 B L R T EL
AL BRTEAE S |, ES W H7ER

8474
8.4.1 fifR{ETEE

N TS RAT Beis T Pk RE | 15 A RA4F B BN FL AR (PCB) A RSk , B4 -

o MGRFEAT DU AR 1 AR SR AL AR B L rh |, AR RIS S HOR AR A S LIRS I 55 ¢ i s A H 1l
L PR AR BT B AR R PR B e
- FEBES FLUE S| BRI i 2 A FE R AE R A BR L PE (ESR) 0.1uF M Be o5 g R4S , IR R BRI a8 E

MV B 0 — 55 I R 4 AT DA A B LIRS T ) 75 K

o R HLER P BCUUNIB T 20 B bR R R BN R A R MR A R Tk —. 2 )2 PCB LI — R sl Rl H L
T TR R B2 B R B AL T (EMI) B4R . 335 /0O X 50 - et RS AU et g
ATVRRRR RS, (R A R S R A

o AT FEMG , IR GE LT e A e R 2. WIRIREE LA RERIF T, WILL 90 FE A %
R BURGE LR P AT TR A e Lok AT E L B 2 .

o ANETRRAL B BRI ST, WA ) TR ETR . A Ry A Ry $EE BRI AT B KRR EE Mk B A R

RATREARR A EZ . YL , A ELE i B h i U K 8 23

5 B AE S A 2 JA B XA R BHITORY IR o DRy 34 RT3 2 il D PR A A 2R AR AN [R] i 54 R 7 A I L AL

TS PCB MR e X H#ATIH R |, ARAS s RE .

ARART A o S R B B S R BE DR B NSRBI PE RE AR AL . 1SR FTAT I PCB /KT AR | TIE UK

PCB LT, LAEBRIFERE NSRS PR <. REBIBEH T |, iHVE/E1E 85°C MMTIRHMLT 30 4 #iE]

"l
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PACKAGING INFORMATION

ples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

OPA2310IDGKR ACTIVE VSSOP DGK 8 2500 RoHS & Green SN Level-1-260C-UNLIM -40to 125 0231
OPA2310IDR ACTIVE SOIC D 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 02310D
OPA2310IDSGR ACTIVE WSON DSG 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 023G
OPA2310SIRUGR ACTIVE X2QFN RUG 10 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 INZ
OPA310IDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 0310
OPA310IDCKR ACTIVE SC70 DCK 5 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 INN
OPA310SIDBVR ACTIVE SOT-23 DBV 6 3000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 031s
OPA310SIDCKR ACTIVE SC70 DCK 6 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 INP
OPA4310IDR ACTIVE SOIC D 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4310D
OPA4310IPWR ACTIVE TSSOP PW 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 04310PW
OPA4310SIRTER ACTIVE WQFN RTE 16 5000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 04310S

® The marketing status values are defined as follows:

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

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
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® 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.

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

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and 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 OPA310 :

o Automotive : OPA310-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
& © ol Bo W
el |
. 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)
OPA2310IDGKR VSSOP DGK 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2310IDR SOIC D 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2310IDSGR WSON DSG 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
OPA2310SIRUGR X2QFN RUG 10 3000 180.0 8.4 175 | 225 | 055 | 4.0 8.0 Q1
OPA310IDBVR SOT-23 DBV 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA310IDCKR SC70 DCK 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
OPA310SIDBVR SOT-23 DBV 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA310SIDCKR SC70 DCK 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA4310IDR SolIC D 14 3000 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
OPA4310IPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4310SIRTER WQFN RTE 16 5000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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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)
OPA2310IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2310IDR SOIC D 8 3000 356.0 356.0 35.0
OPA2310IDSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA2310SIRUGR X2QFN RUG 10 3000 210.0 185.0 35.0
OPA310IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA310IDCKR SC70 DCK 5 3000 180.0 180.0 18.0
OPA310SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
OPA310SIDCKR SC70 DCK 6 3000 180.0 180.0 18.0
OPA4310IDR SOIC D 14 3000 356.0 356.0 35.0
OPA4310IPWR TSSOP PW 14 3000 356.0 356.0 35.0
OPA4310SIRTER WQFN RTE 16 5000 367.0 367.0 35.0

Pack Materials-Page 2



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
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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
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

=
PIN 1—

INDEX AREA f/ﬁ\

|

. _ 6 \

|

2x !

3.05 l

2.75 I

- 5 ‘

|

|

|

|

L N ?

4 |

3 J—/J

6% 025 - ’ —
[ |0.2@ [c]A[8] (@) = = OGO TYP

= 1.45 MAX —=

0.25
GAGE PLANE

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

ALTERNATIVE PACKAGE SINGULATION VIEW

4214840/E 02/2024

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/E 02/2024

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/E 02/2024

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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MECHANICAL DATA

DCK (R—PDSO—GB) PLASTIC SMALL—OUTLINE PACKAGE
15
6 4|
H ﬁq H T
2,40
1,40 @

X" 1 7110 ' Gauge Plane

’ Seating Plane

Pin 1
Index Area

L Seotmg Plane

(=)
o
O

4093553-4/G  01/2007

NOTES: Al linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Falls within JEDEC MO-203 variation AB.

o Ow>

b TExAS
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LAND PATTERN DATA

DCK (R—PDSO—G6)

PLASTIC SMALL OUTLINE

Example Board Layout

] )
]

H “\D

‘&MO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6x0,35—  (—

e
HE-

‘k 4x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50/
v
~
4210356-3/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

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6
(D loafc— =
PIN 1 izg E 4—‘
INDEX AREAj N

GAGE PLANE

f

(1

|
|
|

4
\
L NOTE 5

8

0: TYP&/A+ L—'

0.6
0.3

TYP

SEATING PLANE

1.45
0.90

ALTERNATIVE PACKAGE SINGULATION VIEW

4214839/J 02/2024

NOTES:

AOWN =

)]

per ASME Y14.5M.

exceed 0.25 mm per side.

. 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

. Support pin may differ or may not be present.

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




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/J 02/2024

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/J 02/2024

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
SOT - 1.1 max height

DCKOOO5A

SMALL OUTLINE TRANSISTOR

-

N
o]
©
i
(@]

f

PIN 1 : = L1MAX
INDEX AREA

]

[ 1
| —

tEUL

0.1
0.0 TYP
NOTE 5
0.22
GAGE PLANE
\[ 0.08 TYP

g TF/L»— 020 vp \ T

> TYP
0 0.26 SEATING PLANE

4214834/D 07/2023

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-203.

4. Support pin may differ or may not be present.

5. Lead width does not comply with JEDEC.

INSTRUMENTS
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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/D 07/2023

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
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/D 07/2023

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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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.

w3 TExas
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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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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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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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