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OSNS KW AR = FEFRCRES , W = B FHORES | EiE 1 R 2.
SHDN12 6 8 ' lmzpriss s e
SO SR AIK = AEFBORES |, W= EABORES | J#iE 3 R 4.
SHDN34 ! ° ' | mz e e
OouT1 15 1 (0] M, EE 1
ouT2 5 7 O i, EE 2
OuUT3 8 10 (0] i, @i 3
ouT4 14 16 O i, @i 4
V- 11 13 I f (i) FIRE B (X R AL )
Vi 2 4 | iF (F5 ) HIE
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7 K

7.1 XA BEHE
7 T AEPR SRR FE (BRI AT ) (O

B/ ME BAME| B
HUJEHLUE | Vg = (V+) - (V=) RIEALE , Vs = (V+) - (V-) 0 7 \Y
JEirLE @) G) -05 6.0 \Y
(R NG E4rHE @) 6) 6.0 Y
Hi ) -10 10 mA
by () o
TAEABERE |, Ta -55 150 °C
g5, T 150 °C
AFIRIE | Teg -65 150 °C

(1) AR K HUE (EIB AT T RE N S PR o 0 I K BUE (LA R SRR RS S 1 T BRAE A WU AT 2 A F CLAM KA Hefta 51

RERIEHIBAT . W MBS AT A HEAEEX R KU E N, ST RN R B2 IEFIBAT |, KA Rel

A RE 45 A 1F 75
(2)  REFASILE 6.0V WERFFAZE | EATHATUUE (V+). ABIASIIE] (V+) BoA A4
(3)  HNBIMBE MR E (V=)o KT (V-) 0.3V B NAE = 9 HE IR0 Z0 PR AR 7E 10mA BBE K.
(4)  RHHUEEE , EEA RO R ANBOR RS .

Wa SR RO SEYE . DhAE

7.2 ESD &%

Baas (i% LY g
OPA2310 Viesp) | HiHUBCHE NPT AR (HBM) , 454 ANSI/ESDA/JEDEC JS-001(" +4000 \Y
OPA2310 Viesp) | HUBCH FEHRAHA (CDM) , 4 JEDEC #iiE JS-002 ) +1500 \Y
o Viesp)  |Bii AT (HBM) , -4 ANSIESDAIJEDEC JS-001(1) +8000 v
OPA310. v, ) ML B AEAEA (CDM) | %4 JEDEC Ji3t JS-002 @ £1500 v
OPA4310 (Esp) | HELTSCHE Y ( ), e JS- 5
(1) JEDEC k% JEP155 $§H : 500V HBM TJ ScBLEARE ESD 42 N 224 k7=
(2) JEDEC ff JEP157 48! : 250V CDM 1] sz #EAR 1 ESD #5HiFE F 2242k,

7.3 BYUBIT %M
TE TAEBREEIR G ] AR ( BRAES AU )
BME B Hfr
Vs HUEIE | (V4) - (V- 15 5.5 Y
\4 N HLE VG - 0.1 5.6 \Y
Ta BE R -40 125 °C
7.4 BRIESRFRRERER
OPA310 OPA310S
_ DBV DCK DPW (@ DRL @ DBV DCK
ity () (SOT-23) (SC70) (X2SON) (X2SON) (SOT-23) (SC70) A
55| 5 51| 5 51| 5511 6 5IH 6 51
Roua SE IR E 2115 214.6 i R 190.7 195.8 °CIW
Roycop) |45EAMFE ( THHD ) #APH 109.4 110.0 HeE FesE 110.5 122.9 °CIW
Rous 455 L B 77.8 60.7 i H 70.8 55.5 °CIW
byt 2k B TR 250 452 32.1 fesE Fes 47.4 38.3 °C/W
LN 45 % R BURFIE S 40 7.5 60.4 G G 70.5 55.2 °C/W
Roucpoty |&EZEATE (JEHE ) A ANidE ANidE e e ANiE ANiEE °C/W
(1) BARBIARERIEFIEZEE | WS F-FAAIC HEEH75 5 R SPRA953.
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(2)  SEEFEIUE T FRATIRE -

7.5 JUBE AT RIS B

OPA2310 OPA2310S

. DSG D DDF @) DGK PW @ DGQ @) RUG g

(WSON) (soic) (SOT-23-8) | (VSSOP) (TSSOP) | (HVSSOP) | (X2QFN)

8 51 83| 8 318 8 51 8 5l 10 514 10 514
Roua | G5EFFEL 90.1 139.0 s 187.7 s e 179.4 °CIW
R Jc(top) | GiZEAME (T ) Hubil 112.1 81.2 s 78.1 fis i 66.7 °CIW
Rouw | 45% mESR A 56.3 82.4 fire 109.5 e e 104.5 °CIW
byt LR TR 2 9.2 313 i 17.9 e i 14 ‘CW
s B % FBE I S 4 56.3 81.6 i 107.9 s s 104.2 ‘CW
Ro ot | 4524152 (JEHE ) #4FHL 31.8 A i ATEH s s AIEH ‘CW

(1) BXRWEBNERIEIRRIEZEE | BB W LG IC £ F4 7R RIS SPRA9S3.
(2)  SEEFREIUE T IRATRE -

7.6 NIEIE AR RES B

OPA4310 OPA4310S
#epn () &i’gﬁz) (sgm) (Tg‘sﬂclap) (VI\gIEN) [()SY(§1(';) LA
14 5[ 14 3B 14 31 16 3| 16 3|
RoJa LEEIAEE A 1i5E 101.5 128.2 57.6 TBD °C/W
Rouctop) |AEZEAMTT ((THFH ) #ABH e 57.8 58.7 62.4 TBD °C/W
Ross 25 55 L PRAR AP TBD 58.0 714 32.9 TBD °CIW
byt SE B THRRHES 4 e 20.9 13.0 34 TBD °C/W
LTS 45 %5 HL R URAE S 4 e 57.6 70.8 32.9 TBD °CIW
Roycpoty | &AM (EEHES ) #4MH Fi5E AiEH AEH 16.6 TBD °C/W

(1) BAXRWEBIRNELER |, SR FFEERIC 2 EH 5 R -
(2)  SEEFREIE T IRATIRE -
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7.7 HESEM

Vs = (V4) - (V=)= 1.5V & 5.5V (£0.75V % 2.75V ) , Ta=25°C , R, = 10kQ Hi&EH%E Vg/2 , Vom = Vs/2 , H Vo ur =
Ve/2 (BRAERH U ) o

¥ \ WRELE | B mmE BAE| B
KFHBE
Vem=V - $0.25 +1.3
Vos NS LN mV
Vem =V - Ta= -40°C & 125°C 14
dVos/dT g)\s’iiﬁ’] IR |y =v - Tp= -40°C % 125°C 0.5 Ve
PSRR @%ﬁé@;’%gg Vs =15V % 55V, Vgu=V - +10 50| PV
R f = 10kHz +1 pvIv
NRE IR
Ig WA E R M |Vg=1.8V ZE Vg=5V £1 +30 pA
los WAREBERD |Vg=1.8V & Vg =5V +0.5 +25 pA
W=
En AN HL g 7 f=0.1Hz Z 10Hz 4 Ve
f=100Hz 32
en @)\Fﬁg"ﬁﬁg f= 1kHz 16 VI Tz
f=10kHz 13
i FNHFEFO) | f= 1kHz 10 fA/ v Hz
MNHETEE
JEMERRIERE® (Vs =1.8V Ta= -40°C % 125°C (V=) (V+) Vv
Vou SEBIRLRVERE® | Vg =5.5V Ta= - 40°C % 125°C (V=) - 0.1 (V+)+0.1 \Y
Vg = 1.8V, (V-) < Vou < (V+) - 0.6V 75 85 dB
Vg = 1.8V, (V-) < Vou < (V+) - 0.6V Ta= -40°C % 125°C 65 78 dB
B Vs =55V, (V-) < Vom < (V+) - 0.6V 83 95 dB
CMRR i;l,}gjm Vs =55V, (V-) < Voy < (V+) - 0.8V Ta= -40°C & 125°C 75 85
SEHTEE : Vg = 1.8V, (V=) < Vo < (V4) Ta= -40°C % 125°C 575 70 .
(’\“/%1'1%'_ 1'vvi_v5<;jv< (V4) + 0.1V Ta= -40°C % 125°C 66.5 80
LN R
ZE5y
Zp N 80|/ 1.4 GQ || pF
[HAT
LA
Zicm LN 1001] 0.5 GQ || pF
JUZE N
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7.7 S5 (continued)
Vg = (V4) - (V-) = 1.5V % 5.5V (£0.75V & +2.75V ) , Ta = 25°C , R = 10kQ HLi4% Vg/2 , Vem = Vs/2 , A Vo ur =

Vs/2 (BRAEIA U ) -

S WA | mE oame BkE| B
FEEFIY2E
] Vs= 1.8V, (V=) + 0.05V < Vg < (V+) - 0.05V ,
R ER R 48625 ) 102 11 B
TP LIS R, = 10kQ ( HEH% Vg2 ) 0 ° d
Vs= 1.8V, (V=) + 0.10V < Vg < (V+) - 0.10V ,
1 B
N s fml.
Vs= 5.5V, (V=) + 0.10V < Vg < (V+) - 0.10V , 109 105 B
R = 10kQ ( ##% Vg/2 )
Vs= 5.5V, (V=) + 0.15V < Vg < (V+) - 0.15V ,
1 1" B
Vg=1.8V, (V-) + 0.05V < Vg < (V+) - 0.05V, 90 100
AoL R. = 10kQ ( ¥EHE Vg/2)
o |Vg=1.8V, (V) +0.10V < Vg < (V+) - 0.10V ,
TP LIS R = 2kQ ( FEBE% Vg/2) %
Ta= -40°C & 125°C dB
Vs= 5.5V, (V=) + 0.10V < Vg < (V+) - 0.10V , 105
R = 10kQ ( %% Vg/2)
Vs= 5.5V, (V=) + 0.15V < Vg < (V+) - 0.15V , % 100
Ry = 2kQ ( EHEE Vg2 )
Vg =33V, (V-) + 0.25V < Vg < (V+) -
FFIRHEM O | 0.25V Ta=25°C 80 102 dB
IL = £50mA
gk
BW R Vs=1.8V,G=+1, R, =10kQ, C_= 100pF 25 MHz
i AR
T Vs=55V,Gz=+1,R,=10kQ, C_= 100pF 3 MHz
SR e Vg=18V,G=+1, R =10kQ 2.8 Vius
435
Vg=55V,G=+1, R =10kQ 3 V/ius
G=+1,Vo=1VRrus , f = 1kHz , o,
R_ = 10kQ % Vg/2 0.0005 %
MBERE + B | G=+1, Vo =1VRrus , f= 1kHz , o
THDN | ) RL = 2k % Vg/2 0.0035 %
G=+1,Vo=1Vgrus , f=1kHz , o,
R_ = 600Q % Vg/2 0.0080 %
FEREIL 0.1% ,Vg=5.5V, Vgregp =4V, G=+1, C_=10pF 1.8
¢ o FEEIL01% , Vg=5.5V, Vgrgp =2V, G=+1, C_=10pF 1.3 is
S 4l
FEE15 0.01% , Vg=55V , Vgrgp =4V, G=+1, C_=10pF 2.3
X 0.01% , Vg=5.5V,Vgrgp =2V, G=+1, C_=10pF 1.6
PM ARBLAR G=+1,R_ =10kQ ( E#:% Vg/2) , CL=10pF 60 °
G=+1, R =10kQ ( &EHZ Vs/2 ) , FHIMEE = 40° 75 pF
C, 4Kzh AN SRR G=+1,R, = 10kQ (E#E Vg/2) | 250 oF
TR
toverload ok K R 1] Vin * 855 > Vg 0.6 us
EMIRR | s+ttt |f=1.8GHz , Vi gmirr = 100mV 75 dB
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OPA310, OPA2310, OPA4310

7.7 S5 (continued)

Vs = (V4) - (V-) = 1.5V & 5.5V (£0.75V % 2.75V ) , Ta=25°C , R, = 10kQ HI&H% Vg/2 , Vou = Vs/2 , H Vo ut =
Ve/2 (BRAERE U ) o

S \ WA | mE oame BkE| B
Eora)
Vs =18V, R_=2kQ (HE Vg/2) 10 21
Vs =18V, R_=10kQ ( &HZE Vg/2) 2 11
Vs =18V, R_=2kQ (EHZE Vg/2) Tp= -40°C % 125°C 51
Vo A g | Vs = 18V, Ru= 100 ( HEHEE Vg2 ) Ta= -40°C % 125°C 26
RIRUERM IR | vg = 55V | R, = 2kQ (EHE Vg2 ) 35 20
Vg =55V, R, = 10kQ ( 8T Vg/2 ) 0.75 9
Vg =55V, R =2kQ (%% Vg/2) Ta= -40°C % 125°C 30
Vg =55V, R, = 10kQ ( M8 Vg/2 ) Ta= -40°C % 125°C Ld
Vg =18V, R = 2kQ (%% Vg/2) 55 15
Vg =1.8V, RL=10kQ ( EHE Vg/2 ) 1.2 10
Vs =18V, R =2kQ ( H£EH#:% Vg/2) Ta= -40°C & 125°C 45
Vo, Hat T s |V =18V, Ru= 10k ( R Vg/2) Ta= -40°C & 125°C 25
MR | v =55V | R, = 2kQ (JEBZE Vg/2 ) 35 175
Vs =55V, R =10kQ ( HE Vg/2 ) 0.75 10
Vs =55V, R =2kQ ( H#% Vg/2 ) Ta= -40°C % 125°C 27.5
Vg =5.5V , R = 10kQ ( 8% Vg/2) Ta= -40°C % 125°C 11
S LI S) Vg=18V +20 mA
Isc SR G |Vg=1.8V, Ta= -40C & 125C +6 mA
S ) Vg =5.5V , OPA2310 +75 +150 mA
Isc Sl itk L ) Vg = 5.5V, OPA310 1 OPA4310 +110 mA
Zo FEE4 BT |f= 10kHz 1000 Q
IR
Vg =15V, lg=0A, SHDN = V+ ( X T3l s 165 190 uA
)
5 i/l\ﬁkjﬁ&mﬁ% Vs =15V, lo=0A , SHDN = V+ ( % T3 58 Ta= - 40°C % 125°C 165 20| A
SR )
Vs =55V, lo=0A , SHDN = V+ ( %} T-3:H7 58 165 200
1) Ta= -40°C & 125°C 215 bA
R Ta=25°C, Vg =55V, Vg R > 0.3V/us 125 is
Rt
oo |FEEKBOX B ORI A RS T =V - , OPA4310S 0.100 0150 pA
- I LA B4 MO A kA SHDN = V -, OPA310S 0265 0475 pA
lo_sHoN ﬁ‘;‘;%*ﬁmﬁ FA OR s  2E MR , SHDN =V - |, OPA2310S 0.200 0.375 pA
ooy | IR % JIFR TR 2835 J BB RS @w— , Ta= -40C % 85°C , OPA4310S 0.300| pA
- Hi 1) P OB B A RS  SHDN =V - | Ta = - 401C % 85°C , OPA310S 0700] pA
la_sHpN gg%%a&ma‘e B ORI N EERIRA , SHDN =V - |, To= -40°C % 85°C , OPA2310S 0.600 pA
ZoUuT_SHDN ﬁlﬂfﬁﬂﬂ‘ﬂ‘]ﬁﬁmﬂﬁ DA 5 43115 GO ||pF
T e P R A
Vshon | HUE (JRCRER A (V-)+1.2 Y
JEHPRE )
WRRAC P R
Veron_i | I (OK# A (V-)+0.2 v
SRR )
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7.7 S5 (continued)

Vs = (V4) - (V-) = 1.5V & 5.5V (£0.75V % 2.75V ) , Ta=25°C , R, = 10kQ HI&H% Vg/2 , Vou = Vs/2 , H Vo ut =
Ve/2 (BRAERE U ) o

ZH PREA B/MH AU BRfE| B
TROK A8 it FH I )

ton (g)iﬁ)ﬁ?ﬁyﬁﬁ ) G=+1,Vem=Vs/2,Vo=09xVg/2, R EHEEV- 1 1.6 Us

torr g%j(%%%mﬁrm G=+1, VCM = Vs/z , Vo =0.1x Vs/2 , RL RV - 1 MS
SHDN 5| il | (V+) = SHDN = (V-) + 1V 50

IB_SHDN W& R (A N nA
31 ) (V-) < SHDN < (V-) + 0.2V 100

(1) ARAERAEZE SR A8 e KHE .

(2)  ARABRAELS 4G T e/ NUE -

(3)  BUFYRy AN HL VA P M R AR B T LA SR AR R I

(4) Z=FriEpgs ; - 3dB B HHT 9 = 80kHz.

(5)  BLALAR TE MR K H VAL A L or H AT H A P 3 M

(6)
0

MFFH Aol N (Vosa — Vose)(Vouta - Vouts) ZIIRIZEA . Vosa /& OUT 51k BAE (V+) - 0.25V T &4 FL Y 50mA I A5 Y
% , VOSB &4 OUT 5l ik B LE (V-) + 0.25V 1 284 #E fiift v 50mA I A i) 4% o

SRS IR] (tope) FNS FIIH (ton) 2 48HEINZE SHDN 515 54 50% I 2%t k53] 10% ( 25/ ) 8190% ( A ) HFI 2 81
IS 1] [ G o
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7.8 SuAlRHE
7{: TA =25°C., V+=2.75V. V- = -275V. RL =10k Q ( ﬁé*&%” Vs/2\ VCM = Vs/2 ﬁﬁ VOUT = VS/2 %’ﬁ:‘l:{)nﬂ?% ( Bff?fnf%
HUH )
T T T T T T T T T T 11 £ I I I O I O
24 — 16 —
21 14
< 18 o 12 ]|
%T 15 g 10
£ 12 5 s
£ £ -
< 9 < 6 |
6 4
3 2 | |
o T 1 0 L1
‘ Ir;put é)ffset Voltage (V) Input Offset Voltage Drift (uV/°C)
Vg = 5.5V Vem = Vs/2 Ta=25°C Vg =5.5V Vem = Vs/2 Ta= -40°C & +125°C
BHYE =70 ¥ = - 36pV > =215uV BHE =70
B 71. RERESESE ¥ME =05uV/°C X =0.3uv/°C

F 7-2. S e RIS 4 A HLT

B 7-5. BRI s A LT

T TTTTHI T T T T T T TTTT S I A
24 27 —
29 24
e 2
s e 18
@ 15 @
2 2 15
2 12 g
£ g 12
< 9 << 9
6 6
3 3
oL L1 0 1 =
VAN ~-—0VOW~1ANW®IW < I WI O N AW OO TOIOWOWNIDOWN O WY
q "= ' o o - o 3] < [T} — o ™ < [te] © ~ © o
Input Bias Current (pA) Input Bias Current (pA)
Vs =55V Veu = Vs/2 Ta=25°C Vs =55V Ve = Vs/2 Ta=85°C
SEKL = 140 1f# = 0.6pA £ =12pA ARPRACEE = 140 ¥9f = 4.6pA > =1.3pA
E 7-3. SRR i B B 7-4. R E AR E T B
A I U I I N S B Y R BT T T T T T T T T T T T T T T T T T
24 1 1 14 —
a1 12 [ —
. 18 —_
S £ 10
v 15 ®
2 g 8
212 5
& £ s
6 4
a 2 it
6 1. 0 oLt i
IR R VOV TVON-VANY®YITVOLYO
Input Offset Current (pA) Input Offset Current (pA)
Vs =5.5V Vewm = Vs/2 Ta=25°C Vg = 5.5V Vem = Vg/2 Ta=85°C
FAFHE = 140 H){f = 0.2pA Z =1.5pA RFHE =70 B = 0.3pA = =1.6pA

B 7-6. WA K A E B
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7.8 HLAVEHE: (continued)
£ To=25°C. V+=275V. V- = -2.75V. R_.=10kQ ( TR Vs/2. Vem = Vs/2 3 H Vout = Vs/2 S48 S ( FRAE %
B )
800 1800
600 1400
< < 1000
>3 400 >3 —_
% 200 % 600 — —
s S 200 -
> 0 >
2 g -200
o 200 © 600
3 3
£ 400 £ 1000
-600 -1400
-800 -1800
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
VS =5.5V , VCM =V- %%'fq‘ﬁ% =72 VS =535V, VCM =V+ 2%14’&% =72
B 7-7. AR B ESREER KRR B 7-8. SN B E S IR B R I R
1600 800
1200 600
= 3 400
g S 200
s 35
Z Z 0
& &
5 & -200
‘_Zi ‘_Zl -400
-1200 -600
-1600 -800
3 25 -2 15 1 05 0 05 1 15 2 25 3 -3 -2.2 -1.4 -0.6 0.2 1 1.8
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
V+=275V,V- = -275V V+=275V,V- = -275V, (V-)<Vcem < (V+) - 0.6V
a R =72 BHE =72
B 7-9. KA E SR KRR B 7-10. KRR E S FHRIR R
1000 1400
—— 1000
600 -
il >3 600
S )
& 200 &
= = 200
S s
Q ——
£ 200 8 200
S 5
g 2 -600
-600 £
-1000
-1000
21 22 23 24 25 26 27 28 29 -1400
Input Common-Mode Voltage (V) 1.5 2 25 3 3.5 4 4.5 5 55
Supply Voltage (V)
V+=275V,V- = -275V,Veu > (V+) - 0.6V .
) Vem = (V- g =72
IR = 72 on =)
X B 7-12. s B R AR AR RS R
B 7-11. RIFRESHERKRR
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7.8 HLAVEHE: (continued)
FE TA=25°C. V+ =275V, V- = -275V. R =10kQ (&5 Vg/2. Veum = Vs/2 3 H Vour = Ve/2 4TINS (KRS
HH)
100 10
70| — ls-
50 | — ls+ 8
— 30 = 6
< <
S 20 g 5
5 =3
o 7 © 3
g 5 8
m =
5 3 = 2
g o g
1
0.7
0.5 1
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vg=5.5V, Vom = Vs/2 Vg =55V, Voy = Vs/2
B 7-13. I SERERKIZXEH 7-14. los SEERIKXER
15 2.7
— g 24| — |os|
e |B+ 21
10 18
- < 15
g £ 12
= s 09
g s S 06
3 S 03
8 g o
& 0 5 03 —\/\_\/\
=] 5 -06
g 2 o
5 1.2
1.5
1.8
-10 241
275 1.75 -0.75 0.25 1.25 295 -2.75 -1.75 -0.75 0.25 1.25 2.25
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
V+=275V,V- = -275V, Vg = Vg/2 V+=275V,V- = -275V, Voy = Vs/2
B 7-15. Ig 53AEE KRR R B 7-16. los SIEABERKRR
160 20 150
140 75 120
— 120
3 45 80
& ©
£ 100 2 3 30 2
© = S
- =
Z 60 0 30 @
2
S 4 -15 -60
-30 | — Gain -90
20 — Vg=55V —— Phase
— Vg=15V -45 -120
0 100 1k 10k 100k ™ 10M
40 20 0 20 40 60 80 100 120 140 Frequency (Hz)
Temperature (°C) CL = 10pF
R =10k© B 7-18. FFIRMAAAL S R R
B 7-17. FFAH 2 SIRER IR R
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7.8 HLAVEHE: (continued)
£ To=25°C. V+=275V, V- = =275V, R =10kQ (ZE#F| Vg/2. Vem = Ve/2 3 H Vout = Ve/2 4TS ( FRIES
HH)
2000 50
1800 —s
= — G=1
) 40 —G=10
3 1600 — G =100
c 30
S 1400
3 @
£ 1200 T 20
:‘ 1000 & 1
S 800
g 0
o 600
-
& 400 -10
&
200 -20
0 100 1k 10k 100k Y 10M
10k 100k ™M 10M Frequency (Hz)
Frequency (Hz) C_ = 10pF
7-19. 5 [l R N
B 7-19. FEARA IS S FER R R  7-20. FEF RS SRR
238 22
-40°C
— 25°C
2.7 —— 85°C -2.3
— 125°C
Z 26 Z 24
[0 [0
g g
2 25 S 25
2 L
3 24 3 26
-40°C
23 27 — 25°C
— 85°C
— 125°C
22 2.8
0 20 40 60 80 100 120 140 160 180 0 40 80 120 160 200 240 270
Output Current (mA) Output Current (mA)
V+=275V,V- = -275V V+=275V,V- = -275V

B 7-21. s R ARIE S5 BRI (BRI ) [RISRR

F 7-22. Fl RURIRIE SH BRI (BRI ) FRIRAR

11

-40°C
0.9 — 25°C
— 125°C
0.7
z
o 05
[=
S
g 0.3
=
£ 041
3
o
-0.1
-0.3
-0.5
0 2 4 6 8 10 12 14 16 18 20 22 24
Output Current (mA)
V+=09V,V- =-09V

B 7-23. s UERIRIE S BB (BRI ) RKSRR

Output Voltage (V)

0.2

0
-0.2
-0.4
-0.6
-0.8 -40°C
— 25°C
— 125°C
-1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Output Current (mA)
V+=09V,V- =-09V

B 7-24. S URIBIE S A R (BT ) FRKR
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7.8 HLAVEHE: (continued)
1t TA =25°C., V+ =275V, V- = -2.75V, RL =10k Q ( ﬁéfﬁ?” Vs/2\ VCM = Vs/2 ;{FE_ VQUT = VS/2 %’f’:f:‘l:{)n”?% ( Bff?fnf%
HH)
100 55
90 S 50
80 3 45
70 é 40
_ 35
g é 30
& %0 o 25
%) o
o 40 Z 20
Q
30 @ 15
20 § 10 ___’____/
— PSRR- (dB) S
0 beRR+ (dB) e 5
0 0
100 1k 10k 100k 1M 10M 40 20 0 20 40 60 80 100 120 140 160
Frequency (Hz) Temperature (°C)
Kl 7-25. PSRR SR A KR Vg=1.5V % 55V
&l 7-26. ELJit PSRR SEERIKX R
110 140
— CMRR (dB) .
S 120
90 )
& 100
o s
g T 80
iz &
2 50 g
=
< 40
g
30
§ 20
(&)
10 0
1k 10k 100k 1M 10M 40 20 0 20 40 60 80 100 120 140
Frequency (Hz) Temperature (°C)
& 7-27. CMRR 53 FIH> & Vg =55V, (V-) <Vem < (V+) - 0.6V
B 7-28. H# CMRR 5B ERIKER
3 § 100
S
S 70
2 2 60
= 2
3 5 50
Z 1 T 40
- 3
; 8. 30
20 o
a k2]
g 2 20
< (0]
4 g
G
>
5
2 g 10
Time (1 s/div) 10 100 1k 10k 100k
Frequency (Hz)
& 7-29. 0.1Hz & 10Hz B 3% B Mg 7 B 7-30. H1 N FF I e S A
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7.8 HLAVEHE: (continued)
FE TA=25°C. V+ =275V, V- = -275V. R =10kQ (&5 Vg/2. Veum = Vs/2 3 H Vour = Ve/2 4TINS (KRS
B )
-60 -40
— RL=2kQ — RL=2kQ
— RL=10kQ — RL=10kQ
70 RL =100 kQ 50 RL =100 kQ
@ 80
z
+
[a]
E 90
-100
-110 -90
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vs =5.5V Vem = 2.5V G=1 Vg =5.5V Vem = 2.5V G= -1
BW = 80kHz Vout = 0.5VRrms BW = 80kHz Vout = 0.5Vrms
& 7-31. THD+N S3iZAMR R & 7-32. THD+N S5 R K< R
0 0
— RL=2kQ — RL=2kQ
15 — R_=10kQ -15 — R.=10kQ
R_ = 100 kQ RL = 100 kQ
-30 -30
o 45 o 45~
o ° .
Z 60 Z 60 \
% \——_\j % \ |
-~ -75 - -75 i
— ~—
-90 -90 \\\\‘ J
-105 -105 e
-120 -120
im 10m 100m 1 im 10m 100m 1
Amplitude(VRMS) Amplitude(VRMS)
Vs =5.5V Vem = 2.5V f=1kHz Vs =5.5V Vem = 2.5V f=1kHz
G=1 BW = 80kHz G= -1 BW = 80kHz
& 7-33. THD + N 5IEERIXFR & 7-34. THD + N 5iBE MK R
180 180
170 170
! <l \L
3 3
— 160 — 160
g 3
= 5
O 150 S 150 \/
< c
3 3
3 140 8 140
> ]
a a
130 130
120 120
1.5 2 2.5 3 3.5 4 4.5 5 55 -2.75 -1.75 -0.75 0.25 1.25 2.25
Supply Voltage (V) Input Common-Mode Voltage (V)
Vem = Vg/2 V+=275V,V- = -275V
Bl 7-35. A HAR S IR B KRR A & 7-36. B RIS B E R R
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7.8 HLAVEHE: (continued)
£ To=25°C. V+=275V. V- = =275V, R =10k Q (#H#H:H Vs/2. Veom = Vs/2 3 H Vour = Vs/2 &4 T ( BRAES
B )

180 60

17

0 50
< 160 \
= ~ 40
S 150 >
5 3
3 140 2 30
b [4
2 O 20
8 120 —— Riso = 0 Q, Overshoot (+)
10 — Riso = 0 Q, Overshoot (-)
110 — Vg=15V Riso = 50 Q, Overshoot (+)
— Vg=55V — Riso = 50 Q, Overshoot (-)
100 0
-40  -20 0 20 40 60 80 100 120 140 0 50 100_ ] 150 200 250
Temperature (°C) Capacitive Load (pF)
VCM = Vs/2 G=-1 V|N = 100mVpp
B 7-37. SRR SEERNER B 7-38. /M S SRR BREIIRR
60 57
54
50 51
~ 48
§ 40 % 45
= 3
8 s 42
5 30 § 39
8 £
S o / 36
33
— Riso = 0 Q, Overshoot (+)
10 — Riso = 0 Q, Overshoot (-) 30
Riso = 50 Q, Overshoot (+) 27
— Riso = 50 Q, Overshoot (-) 20 40 60 80 100 120 140 160 180 200 220 240
0 Capacitive Load (pF)
0 50 100 150 200 250 N
Capacitive Load (pF) Bl 7-40. AR ESHEARMKIXA
G=1 VN = 100mVpp
B 7-39. M St EF AR EBIR R
4 3
— VN — Input
3 — Vour 5 —— Output
2 —_
=

s 1 g

3 z

20 20 l

g 2

< g

<C

2
-2

-3

-4 -3

Time (40 ps/div) Time (1 ps/div)
G=1 ViN =6 Vpp G=-10 VIN =600 mVpp
B 7-41. TAEbr R B 7-42. B KE
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7.8 HLAVEHE: (continued)
FE TA=25°C. V+ =275V, V- = -275V. R =10kQ (&5 Vg/2. Veum = Vs/2 3 H Vour = Ve/2 4TINS (KRS
AU )
3 10
— Input — Input
— Output — Output
2
_ 5
g 1 s
= E
g o0 [ g o
= 2
E -1 <
<
-5
-2
3 -10
Time (1 ps/div) Time (20 ps/div)
G=-10 VN = 600 mVpp G=1 VN =10 mVpp C_ = 10pF
B 7-43. TRKE Bl 7-44. /ME S ERW B
10 3
— Input — Input
—— Output —— Output
2 , —
5
g s
3 0 é 0
5 e
2 Lk
-10 -3
Time (20 ps/div) Time (20 ps/div)
G=-1 Vin =10 mVpp C_ = 10pF G=1 Vin =4 Vpp C_ = 10pF
B 7-45. /M5 S BRI R & 7-46. K& S HrERIE B

Output delta from final value (10 mV/div)

Output delta from final value (15 mv/div)

Time (0.25 ps/div)

Time (0.25 ps/div)

G=1 V|N=4Vpp C|_=10pF
B 7-47. X558 (f) G=1 Vin =4 Vpp C_ = 10pF
E 7-48. KA S EILHE ( IE)
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7.8 HLAVEHE: (continued)
FE TA=25°C. V+ =275V, V- = -275V. R =10kQ (&5 Vg/2. Veum = Vs/2 3 H Vour = Ve/2 4TINS (KRS
B )
4 6
— Input — Vg=55V
3 — Output 5 — Vg=18V
2 -
4
= 1 s
() =
2o 33
s 3
g 2
-2
1
-3
0
-4 10 100 1k 10k 100k 1M 10M 100M
Time (20 ps/div) Frequency (Hz)
& 7-50. BRI R S AR R
G=-1 V|N=4Vpp C|_=10pF

& 7-49. XfFSHrEAma N

200
T 100
E
€
2 0
5
o
.‘%’
£ -100
o
T
o
B 200 /
—— Sinking
—— Sourcing
-300

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

Vs = 5.5V
B 7-51. @ R SR E R KR

SHDN Quiescent Current (nA)

500

400

300

200

100

1.5 2 25 3 3.5 4 45 5 5.5
Supply Voltage (V)

& 7-52. RETHIFA R 5 IR RRE R RS R

1200
— Vg=15V
— Vg=55V

< 800

=

£

g 400

5 I

o

@ 0

2

2

)

G -400

p4

[a]

I

@ -800

-1200

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

&l 7-53. RETHEABSRIA G RERFIRER

Amplitude (V)

25

1.5

0.5

-0.5

-1.5

-2.5

—— Shutdown Voltage (V)
—— Output Voltage (V)

Time (2 ps/div)

V+=275V, V- = -275V
B 7-54. JRAFR I PR
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7.8 HLAVEHE: (continued)
£ To=25°C. V+=275V, V- = =275V, R =10kQ (ZE#F| Vg/2. Vem = Ve/2 3 H Vout = Ve/2 4TS ( FRIES
B )
3 120
—— Shutdown Voltage
25 —— Output Voltage 110
2 100
1.5
1 90
% 0.5 g 80
°
% 0 E 70
£ '0-? = 60
’ 50
-1.5
) 40
-25 30
3 20
Time (2 ps/div) 10M 100M 1G
Frequency (Hz)
V+=275V,V- = -275V Bl 7-56. DAFIABSA A HZEME) BB T O] LE (EMIRR+) S553R AJ 1)
P 7-55. A BERFINR RE
-80
-90
-100
@ -110
=
g -120
S -130
-140
-150
-160
100 1k 10k 100k M 10M
Frequency (Hz)
B 7-57. BESE
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8 E4nii e
8.1 iR

OPAX310 R ¥iz H K %8 G 36 il i (OPA310). XUi@iE (OPA2310) F1UifiE (OPA4310) #EkIE ( 1.5V &
5.5V ) i th IS FRORES , BA RPN HIETE T A8 . OPAX310 i& B A7 HEH PR K) S i 2 A0 S 3L A
N 0.9us 1)) IR [RIRIRS o 248 FHS B JBOR 315 S BE I 2 LU, SR ZhRE T SEIL 4. OPAX310 A5 58 K ESD
PEREFIR BB N\ ESD 4544 |, i N\ 5 1E IR [0 0 AR IR

OPAX310 it LY . ARAEAT/INRLERRE | JF HAT A B LR BR il AT OQ W ER 7 Thie , mTE DA HH LIRS AT I S
RIS TE . OPAX310 R IR AR # sB IR , I HAE 5.5V HLJE HL IS T AR NI 52 Vo [ P9 L i it die />
+75mA | B IR A 165 uA. XPMR AR K I Al i R BE 1 AL & fZ 2 AR JE R s |, RS Fhd@
PR LA L P R B AR 3 . B I IR RGE R B RO RS T DURRA SR e AR RE . RSB IE R E A
LED 3Xzlds. LCD 3Kzh<s. #WOGIRAN a1 TEC Mahas M H] , thn] YRR phds . PRI & B/ 3250 LDO.
i N FEASE H Y 4B A FL R | R SRR OPAX310 R4 TV 2 B AR s LR L B . PB4 A\ L 32
R ERIN T EAVEE , R AR BRI T, XS SR AR IS S IR IR A B R e 4s (ADC). AN,
AB i tH L RS IX AN HE B V+ AN R — s BN BT 730

OPAx310 1] LABKZN ML R AR A7 4 B2y 40°, =ik 75pF HI#4F , IF R 3MHz M aisi %ifl |, 3V/us Hfidi% |
4uVp, EHEEE (0.1HZ 2 10Hz ) |, FINEEANEEAEAE 165 w A BRI , A REDS IBRAR I D FE S R
UFIACTRVERE . BN A IE A IR R E B ( JUBUEN 1pA ) « RIGHERAN R E (A )y 0.25mV ) Al
RAFH PSRR (HLAE N 100 V/V ) « CMRR ( 417{E % 80dB ) Fl A ( HL7fE 125dB ) -

OPAX310 # IR @Bt it Bh Tl Rk it IXEEISHBOR AR T TPt (RFI) AL T8 (EMI) $0H13E
Peas , BATRAIERARENE | JF BAESR N IO T A S IR RES »

8.2 ThEe T HE
(!) iy (!) (1)
vt o e -

Veiast Class AB

Control —O Vo
Circuitry

T -

S S

(Ground)
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8.3 ReME Ui A
8.3.1 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 FIRJEVERINE o A7 v 3L T 6 A i Bl FE A ARk i 2 3
A SE. T RFIEBS FHE /> 0.01 u F FIF & 252855 % s o] 1.

8.3.2 PLEIFLAA

OPAX310 F 51 A AL it e Vil v] LA FR BIMEAT — AN IR AL . BIEAE 1.5V ROBRHIERIE , —EF] 5.5V 1Fs
AEFRIE R N TAER #RR itk . sehpE Rl EAMR AR SEHLR - N EIEMAZ 0 5 P lIiE =X E. A%
TR S, TS ZGERE A

X RZHEA AN AR HBORE: |, b — DM AR (EHEZ P IEEmAX ) SOt T EmA K IAE R, N il
TEX E R DT IR SR R A VR RE . DI, P OEIE XS B R S KA SERE ] | T N IE X s e —
SEBME S N AIEUZIRHE . oiAE BUE IR )G, PN HRAE — PR IL I DR /NG A TAE . XA X
A, NGEIEN e . 58 HE K EAMET L, SER IR IZ /T, PSRR. CMRR. ki
Jev IRIEAT THD 2R84, Dt , K2 H00 8 H 5 S5 e e BERT I — 281 P B TE R A VG A isqT.

%}F OPAX310 , P 3EIE Xl 5 % M (V=) B (V+) - 0.4V (K% N HLEAG 2, 1M N SE3E 6@ 5 5 M IE YRS (V+) -
0.4V KNS R LU X G o HELAE (V+) - 0.5V 3 (V+) - 0.3V il , e BE XM | BRI

TR B (X e s P AT RERE S A R I R F R A ST T2 AR ARtk . 7E OPAX310 1, ik 200mV
I X AE AT — 7 1A BRI AR L i R ATk 200mV . (Rt , BB X8 ( IS ERIT T ) AEAR G _ERTE R T (V+)
- 0.7V % (V+) - 0.5V 2], fEmf ERYER ik (V+) - 0.3V & (V+) - 0.1V 2,

YT POEIER AT IEF FRAE L N B AT E L PERE , OPAX310 5k Py Kk 2 B A N UK 2R A EL |, #2486 T
RN P OIEER AR E . Nt T OPAx310 A1 TLVO0Ox [ HfHEEL & . 15 , TLV90OXx A {4 P i@ iE %}
IAEFRIERL 1.4V ZATiE4T , 1 OPAX310 fRiE P JEIEX — HIZ T 2B EH 0.7V. OPAx310 fIX A%l 41 )
700mV P @B GG EITE P88 N\ V0 S & E R KRR B2 B RS RKEJR B E ( 1.5V, 1.8V %) Fig
ATH R A

BRI, i \NAS 5 1) 5 LA R IR T DATE 25 5 b 28 40 7E OPAX310 [ P d i fi A\ow o, [ AT Rk i v X 35, A
TRIFLRIESE .

1600 2000
1200 1500 /’
3 800 1000 /
= ; —
S 400 2 500 — /T —
s 2
= 0 C § 0 i
'9; -400 % -500
g 800 -1000
-1200 -1500
-1600 -2000
3 25 2 -15 -1 05 0 05 1 15 2 25 3 4 3 2 A 0 1 2 3 4
Input Common-Mode Voltage (V) Common-Mode Voltage (V)
V+=275V,V- = -275V V+=275V,V- = -275V
B 8-1. OPAX310 SR ik 53R IR R & 8-2. TLVO0Ox K if Bk S F AR A B R
8.3.3 BB H

OPAX310 & i it A — P it s SERORAS |, TR St o K 0t SR B RE /- B R M — R A SR
WE K AB Sk R SKBL e e LRI BU A AR IR D RE . EIEAN 5.5V HUET |, Xk 2kQ By AE ,
AR RPN R K 20mV Vi [ A FR Bl . AR 1 5 B 0 2 i UK A48 SEI HL IR BTG A B B A e
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8.3.4 A Mma etk

OPAX310 #i Bt it M+ fa KA A M DR R P o ST A HBORE —#F | ATRETFAE & OPAX310 213 ANERiE
RS E TG DL . FERA E R B B IR AS IS AT R AR ER |, F 2B SRS e & . A= 19 2 Ay th 97 S A
o (BRI (1VIV) Serp S B0 E T SRS Bk 57 A IE SO A BUAE B8 e 75 1 a8 N AR AOTBOR & S8 5 AN
RGO, AL B TRt ARG & )5, 8 BRI A ™ A — M AR AN BRI e T
BIGIN , MAMA RS 2GR ERAIEERCE FIZATI , OPAX310 BA RAFIMGLAR I (S E 0y 40° )
fEWIEZ) T5pF A B N Re R FrAasE | JF HAVEIL 250pF I JCRFEdR . SR KA as (CL KT
1w F ) AR K R BHAL 96 2502 S A5 i N IO AR LR P, TR TBOR B8 ORI AR E » IR A5 A 2 (845 UK
ARG IRAN R A o AP RAE TR0 2 B ey P U R O AR R P L TBOK 2R KB RE AT I3 T AR W1 8

JBOR A8 AE S 3 2 PO BN 38 AT I 3 K7 P S B K E 7 1K) — R it & SR AT SN — AN/ NS (— oy 10Q ]
20Q ) , Skt AEE (W K 8-3 R ) o RANHEBHS KR T RE AR s AR . SR, XA
BTG AT RE R XA 0 0 8 3K A B A — 5 S i R IR R B B B B R — A s o RO IR AR 1 5
Y BIN—A el  H SR I O R

+Vs Vout
> Riso jf
+
J— CI d
Vin _Vs oa

& 8-3. WEA SIS S

8.3.5 @& KE

A BN RE X918 SRR A i VAR ZS R B 2 IR 25 P 7 (K0T T o 24y o Py v A\ PR s v 8 2 17
L ARE TAE I | 38 SO HR 1% SRR NEAN X . — B b — AN 2R NHRITIX |, it 2R 75 RS
FROIR 18] 4 BE PR BN 2 M TARIRZS | XKL BRI 18] R PR LN TARIRS TG |, TR S IT 4R DA 5E 1
Fettoiede, NI, ARARIEIR (S OUT ) 85T I SR RN 7] 55 e e 1] 2 A1

OPAX310 H 41|13tk Pk I [a] 38 %5 2924 0.75us.
8.3.6 EMI #is|

OPAX310 fi FH4E L1 T3 (EMI) JEBR FFARTHRIRE ( WBLRIE S % & (STt (RF1) ) DLRIR A FBLRUE
5B AN H T A ) T R R LR AR ) AR EMIL. AT E R L HOR T LR EMI BT ; OPAX310 MiX #6iit
U A2 25 . AEINA R (TI) ©&TFR HAE 10MHz % 6GHz 55 453 1 Bl P vH A ) & R B 4K 38 S5 0OR B8 B H B2 1 2
Ae. K 8-4 xR T X OPAX310 #UAT LIRSS H. & 8-1 En 7 OPAX310 7E 3L Fr N FH A LA & MR T 1Y
EMIRR IN+ fH. & F L7809 EMI #i#)He BRI &S 7 518 BRCREAH G EMIRR PERE 3@ |, 4k & vl 78
www.ti.com F T,
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120
110
100
90
80
70
60
50
40
30

20
10M 100M 1G
Frequency (Hz)

EMIRR (dB)

& 8-4. EMIRR Ui
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% 8-1. OPAX310 7£ H¥5#1% F [f) EMIRR IN+
Hik BRI A EMIRR IN+
400MHz BATLT . B LR, KEHRE. K%, Hik. el (UHF) BT 48dB
RELEH (S N 2 B i e 7o 1] . « TR E

900MHz %gzxﬂﬁﬁéﬁ (GSM) Rl TELkiE{E. Sfi. GPS ( & &k 1.6GHz ) . GSM. i #3) 58dB

1.8GHz GSM Riffl. AN ABEhiElE. SEfr. A L 3B (1GHz & 2GHz ) 75dB

2 4GHzZ 802.11b. 802.11g. 802.11n. WH®. MABEMIE. Tk, FHAREIT (1ISM) TLMB. AT 90dB

LRHBER TR, S W (2GHz £ 4GHz )
3.6GHz T el HUEBEMSN. PE. BIEE. S M 95dB
5GHz 802.11a. 802.11n. Miz@fEM M. Boh@EfE. KEMTPEEIE. C B (4GHz & 8GHz) 102dB

8.3.7 ESD MBS I #;

BN R 2 ) B 5T 18 FOBOR AR 52 F0URUE I 7 1 AL 328 ) FRU 51 B8 PEAm N, RIS B & 90 S e il S| B
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 5 L BRI RIME AT i 3. & 8-5 &on 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+
)
N\

Power Supply
ESD Cell

+IN . N x x
‘ ouT
-INO * - ]))

SHDN

P

5

A4
V-

K 8-5. A EE ESD H B

8.3.8 #IA\ ESD {#{"

OPAX310 RHIEFTA 51 LIRS T N ESD R HLEK. X THIA , BLORS T E i R AAPi 4 ESD M N4
J%, AZEERAE S NN I AR 5| B2 18] AT SE R R S 1) AR, WlA] 8-5 Pl . fEHLIEIN FPip b, LR AR w
AH, AR G S AT DO IR I IR /T . R ESD S54RI B ik f A\ I B 18] R AR
L% o

8.3.9 <WiThee

OPAx310 S @ HA SHDN 5l , WSRO E: | # B TIRIFEA U, BT | BRBOKSES
i T YH AR LB H IR T 500nA. SHDN 5 YRR 2, X R 2 SHDN 51K A VA ROZ AR T i
JA PRI

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 31

Product Folder Links: OPA310 OPA2310 OPA4310
English Data Sheet: SBOSAA1


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=ZHCSQH9F&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

13 TEXAS
OPA310, OPA2310, OPA4310 INSTRUMENTS
ZHCSQH9F - APRIL 2022 - REVISED JUNE 2023 www.ti.com.cn

SHDN 5| 81 LAZ SRR AR 0 S R LR S . SCITRRPE I BIELEE 500mV (SR ) ZcAy , FLANKE LR RS T 22
foo JPRBUMET S TR , LU RIS TR O T R IEH K R W AT )y, 08 A HOL S 5 )
SHDN 51, A 8GZ#ACHFE UV - Fll (V=) + 0.2V Z IR L . 5 R85 e P e SOh (V=) + 1.2V Al
V+ Z IR LR . B FITEORAS | 206 SHDN 51 IR 2 4 R0 0 m HCT . 35 ZAEATIORAS | 4% SHDN 7]
BRI ) 25 A7 OE AR FT o T S R UOKE S W 5| RAIZE B B0 00 FF e P P I L TR AT TS . SHDN 5| I AR 1
BOKHLED (V+) + 0.5V I IE I R P 2RI

SHDN 5|y =i BT CMOS i A\ o XUEIE S FHCOK AR A AP 1 T DY 368 T s I8 3 A 2 SR FH S 4
N RS HEN o T R 6N, SRR AE ) DR AT 240 LRI S AC T B P 5 i 5 R PR B 1D
HERRACT 1us , CUEkp A mE. 20, il IR . 228 Vit OPAX310S /AT TR
A (BRI R B AR B2k ) o SRR (tope) BT S0 AR, I B 00 8 H BEL A i 2
Ie DA T R ERAENREE ISR TR A S (25H ), FRAE ) 10k Q S IS A IR (Vs/2)-

8.3.10 WS RAE AL 2%

OPAX310 FH IR H B AT S e B8 WQFN-16 (RTE) 335, 7ES2e 3 , 5 Al A 0Ke 9 I 3 B i
R DL, A0 154 A0 B8 R BB, R A L ATOERE B (V=)o AHE ORI BESR B (V-) LASE
RIS, BT e PR RO PERE S HUA TR E R A — B

8.4 FHIFTNREMEA

OPAx310 #3{F B —FIhfetist. HEMJFHEIEE 1.5V (20.75 V) 5 5.5V (£2.75V) Z[f] , iXLL 2% Fmkib T8
R

OPAx3108 R A KW S, T T Keis SSOR s B FARDDAERE. T2 (8 B S b XM 2058 #0 -
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9 7 AL
#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

9.1 MAfER

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 & .

9.2 HLAIN A

9.2.1 OPAx310 R B A il B2 B

B 9-1 S 7 AN e A AR I S FH A i B Y OPAX310.

VBUS

IL()AD l g ZLOAD 5 V

+

Device —@ Vour

+ -

Vshun (FJ‘%NT Re
' § 57.6 kQ
Ra
1.2kQ

] 9-1. Il B AR I LA H () OPAX310

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 33

Product Folder Links: OPA310 OPA2310 OPA4310
English Data Sheet: SBOSAA1


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=ZHCSQH9F&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

13 TEXAS

OPA310, OPA2310, OPA4310 INSTRUMENTS
ZHCSQH9F - APRIL 2022 - REVISED JUNE 2023 www.ti.com.cn
9.2.1.1 &1 ER

TR R TSR I

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

9.2.1.2 Qi L FE
FFEE 1 AL T IR 9-1 rp g e 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 =

R 2 HHEEH Rspunt AN 100mQ. 1 oap A1 Repunt 7245 0 HLIE BF 1 OPAX310 JEOK , MM P24 k%) oV
2 4.9V i R . OPAX310 7= A 06 ik Y o IR I BT 75 A3 e il ok 5 230 3 78 .

VouT_MAaX — VOUT_MIN
(3)
VIN_.MAX — VIN_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)
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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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR 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 0 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

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 13-Sep-2023
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
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
26
S Tole
PIN 1— T
INDEX AREA f/ﬁ\
|
_ _ 6 \
|
|
X 3.05 !
2.75 %
- 5 |
|
|
|
|
_ I N | |
; |
gz 7 ) - —
oz |clale e S
< 1.45 MAX —=|
0°-10°
— -
H—
GAGE PLANE -
0°-10
| o
g Tvprr/ 0.6 \
0 — 03 TYP SEATING PLANE
0°-10°
-10°-10°

ALTERNATIVE PACKAGE SINGULATION VIEW

4214840/D 09/2023

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. 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)

|
|

L | J
\
!

\
o
i SYMM
O E—

|

— 6X (11 = ¢
|
|
|
|
N
|
|
|
|
|

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

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

EXPOSED METAL

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

SOLDER MASK DETAILS

4214840/D 09/2023

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.

INSTRUMENTS
www.ti.com




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/D 09/2023

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

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>
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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
(& ]oa[c]
PIN 1 izg E 4—‘
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GAGE PLANE
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0.3

TYP

4
\
L NOTE 5

SEATING PLANE

|
|
|

— (1.1) —=

1.45

0.90

ALTERNATIVE PACKAGE SINGULATION VIEW

4214839/H 09/2023

NOTES:

[N

per ASME Y14.5M.

AOWN

)]

. 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.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
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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/H 09/2023

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
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/H 09/2023

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

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

This drawing is subject to change without notice.

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

.

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

Mold flash, protrusions, or gate burrs shall

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

‘ —l~—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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MECHANICAL DATA

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

r ﬂﬂgz
8 5

,HHHHT OZ

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

[@N]

LiLlil:

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

4073329/E 05/06

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

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

DGK (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

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

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

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

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

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

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

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

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

(45° X 0.25) 0.4 0.18

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

[ []

4218900/E 08/2022

NOTES:

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

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

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

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

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

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

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

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

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

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
SOT - 1.1 max height

DCKOOO5A

SMALL OUTLINE TRANSISTOR

-

N
o]
©
i
(@]

f

INDEX AREA

>{>]

]

=N
o0 =
o1 o1
[T
| E—

oo
or

TYP

3
e — T
|4 [01@ [c]A[B] (0.9) —

0.22
GAGE PLANE
\[ 0.08 TYP

g TF/L»— 050 vp \ T

> TYP
0 0.26 SEATING PLANE

4214834/C 03/2023

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.
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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/C 03/2023

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
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/C 03/2023

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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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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