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M c Vg = 1.8V, (V-) < Vo < (V+) Ta= -40°C & 125°C 57.5 70 B
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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
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SRER B
Vg=1.8V, G=+1, R, =10kQ, C, = 100pF 25 MHz
GBW 4 26 AR
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Vg=18V,G=+1, R =10kQ 238 Vius
SR IR
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ts Fa5E I () - us
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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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5.7 S (52)

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

5% L | e s Bl B
L
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
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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5.7 S (52)

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

5% \ L | e s Bl B
KU
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_ston | FIRIE Rt LT EESHVONT 431115 G ||pF
v R T RIE (K (V-)+ v
SHONIF 1 g5 it PR ) 1.2
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 TR A4 A i ) () 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
Is_sHbn (A p— nA
it (RS (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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5.8 HLAVREE

76 Ta=25°C. V+ =275V, V- = -275V. R_=10kQ i3] Vg/2. Vow = Vs/2 H Vour = Vs/2 & 1E RIS ( BRAES 4
)
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
o T | 0 | | L1
o O O O O O O O O o o o o O ~ N M ¥ 1 © NN 0 OO ~ v~ N M < W
8888 ¢§¢8 88888 g Sedsds8ad8aa" 222
Input Offset Voltage (V) Input Offset Voltage Drift (uV/°C)
Vg =5.5V Vewm = Vs/2 Ta=25°C Vs = 5.5V Vem=Vs/2  Tp= -40°C & +125°C
SR =70 ¥if = - 36pV s =215pV R =70
N A)(E = 0. ° > =0. °
B 5-1. S R A A BT B1E =05uV/rC 0.3uv/°C
B 5-2. RAREEBSAEAE
rTTTT T T T T T T T T T S I T I N N
24 27 —
21 24
— 18 - 21
& e 18
o 15 o
g E
3 12 3
€ £ 12
<< 9 < 9
6 6
3 3
oL = 0 |
DU TWMOW - INAN®Y YYD O DAY ®DTV0LOOnN~NN®0Y oY
Input Bias Current (pA) Input Bias Current (pA)
Vg = 5.5V Vew = Vs/2 Ta=25°C Vs =5.5V Vem = Vs/2 Ta=85°C
BORRE = 140 4 = 0.6pA s =1.2pA AR = 140 ¥ = 4.6pA > =1.3pA
Bl 5-3. WA E LA E A E B 5-4. R E R 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 ]
2t 12 [ —
— 18 —
2 {10
o 15 o
g g 8
3 12 2
g £ o6
6 4
3 2
) g1, = oL | 1, [1
R R R RS 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
SRR = 140 PI{H = 0.2pA $ = 1.5pA SR =70 ¥{E = 0.3pA > =1.6pA
Bl 5-5. AN RRERSAES B B 5-6. A RFHF S FEFTE
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5.8 JLAIRHE (52)

£ 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 5-7. AR HBEESEE KRR

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

Vg =55V, Vgy = V+ A HE =72
K 5-8. A RIFHRESEERKKXR

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

B 5-11. R ESIER KRR

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
Bl 5-9. i B E SIEE KRR Bl 5-10. KiABESHEEHXR
1000 1400
—— 1000
__ 600
= >
= = 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
B 5-12. JwHs B 5 s iR d R R I R
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5.8 JLAIRHE (52)

E TA =25°C., V+=2.75V. V- = -275V. RL =10k Q ﬁé#{%%” Vs/2\ VCM = Vs/2 E_ VOUT = V5/2 %ﬁﬂ:{)ﬂ‘ﬂ’%& ( B,%j'zjl::'vﬁﬁﬁ
o)
100 10
70|— Is
50| — le+ g
—~ 30 = 6
< <
a8 20 £ 5
E’ 10 § 4
5 S
(&) 7 (&) 3
& 5 3
o =
5 3 2,
g 2 3
= £
]
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)
Vs =5.5V, Vem = Vs/2 Vs =55V, Veu = Vg/2
B 5-13. Ig SEERMKAXR 5-14. los SRERIFIRR
15 2.7
—_ Ig- 24— |os|
— Ip+ 2.1
10 18
= < 15
g £ 2
= & 09
£ S S 06
o © 03
g g o
m o -03
3 5 -0.6
g g 9
-5 1.2
15
18
-10 -241
275 -1.75 -0.75 0.25 1.25 225 -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, Vo = Vs/2 V+=275V,V- = -275V, Vguy = Vs/2
B 5-15. g 53 i EHIKX R B 5-16. los S3LEHBEEMXFR
160 20 150
140 75 120
— 120
g 45 60 o
= o
g 100 o 30 0 P
1] - S
T 60 0 30 &
g
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) C_ = 10pF
R =10k® B 5-18. FFIRMBAALL SHEFMH R
B 5-17. FFHEu 5RERRRA

16 EXXFIRE
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5.8 JLAIRHE (52)

£ Ta=25°C. V+ =275V, V- = -2.75V. R =10k Q ##:3| Vs/2. Vem = Vs/2 H Vourt = Vs/2 &4 TS ( BRIES A UL
)
2000 50
— G=-1
s 1800 40 — G=1
<} — G=10
g 1600 — G =100
§ 1400 30
©
3 @
g 1200 T 20
- c
2 1000 & 1
3 800
g 0
8 600
=
& 400 10
&
200 -20
0 100 1k 10k 100k 1M 10M
10k 100k ™M 10M Frequency (Hz)
Frequency (Hz) C_ = 10pF
-19. £= [ N
28 2.2
-40°C
— 25°C
2.7 —— 85°C -2.3
— 125°C
S 26 S 24
[ Q
g g
S 25 S 25
2 2
3 24 3 26
-40°C
23 27 — 25°C
— 85°C
— 125°C
2.2 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 5-21. Fyi RURIBIR 3 R (PRI ) IR A

Bl 5-22. Fyji RURIRIB SR H R (HERR ) XA

11

-40°C
0.9 — 25°C
— 125°C
0.7
s
o 05
(=]
S
§ 0.3
=
g 0.1
>
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

Bl 5-23. Fr HUTIRIE S50 IR (PLHIR ) [IAISR AR

0.2

0
2 02
(o]
j=}
pi]
S 04
5
g
3 06
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

Bl 5-24. Fi i HUTRRIE SH BRI (FEHR ) HRA
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5.8 JLAIRHE (52)

E TA =25°C. V+ =275V, V- = -2.75V, RL =10k Q ﬁé*&%” Vs/2\ VCM = Vs/2 H VOUT = V5/2 %’fq:—l:{}ﬂ\ﬂ/%l‘ ( Bf%j'z%ﬁﬁﬁ
)
100 55
90 ’2\ 50
80 3 45
o
70 5 40
g 60 g %
s 5 30
g o 25
9 40 <
o g 20
30 3 15
20 g 10 ___//
— PSRR - (dB) S
10 SRR+ (dB) e 5
0 0
100 1k 10k 100k M 10M 40 20 0 20 40 60 80 100 120 140 160
Frequency (Hz) Temperature (°C)
B 5-25. PSRR 53R AKX A Vg =15V & 55V
& 5-26. E¥ PSRR S5iEEHKXA
110 140
|— CMRR (dB) .
S 120
90 o
& 100
) S
g 0 5 80
£ &
2 50 g
S
<40
g
30
5 20
o
10 0
1k 10k 100k 1M 10M 40 20 0 20 40 60 80 100 120 140
Frequency (Hz) Temperature (°C)
A 5-27. CMRR 5#i& 2 AKX & Vg=55V, (V-)<Vgy<(V+) - 0.6V
&l 5-28. B}t CMRR S5 ERIKX R
3 E 100
S 80
c 7
2 2 60
— [72]
3 5 50
=z 1 ® 40
= E
(0] Q. 30
20 o
= Ko
£ 2 20
< (]
4 g
=)
>
5
2 2 10
Time (1 s/div) 10 100 1k 10k 100k
Frequency (Hz)
K 5-29. 0.1Hz = 10Hz iR B KM K 5-30. S\ B R FE AU A B
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5.8 JLAIRHE (52)

1E TA =25°C. V+ =275V, V- = -2.75V, RL =10k Q ﬁéi‘%?ﬂ Vs/2\ VCM = Vs/2 H VOUT = Vs/2 %%ﬁ?uﬂﬂ’% ( Bé?j'z%ﬁﬁﬁ
)
-60 -40
— RL=2kQ — RL=2kQ
— RL=10kQ — RL=10kQ
70 RL = 100 kQ 50 R = 100 kQ
g e g 60
z z
+ +
a )
E -90 .:E -70
-100 -80
-110 -90
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vg =5.5V Vem = 2.5V G=1 Vs =5.5V Vem = 2.5V G= -1
BW = 80kHz VOUT = O-5VRMS BW = 80kHz VOUT = O-SVRMS
& 5-31. THD+N S3iZERIK<R A& 5-32. THD+N S5 K% R
0 0
— RL=2kQ — RL=2kQ
-15 — RL=10kQ -15 — RL=10kQ
R =100 kQ RL =100 kQ
-30 -30
5 45 o 45~
S e .
Z 60 Z 60 \
: | : i |
= 75 = 75 w
-90 -90 ~ }
-105 -105 \‘J
-120 -120
im 10m 100m 1 im 10m 100m 1
Amplitude(VRMS) Amplitude(VRMS)
Vg =5.5V Vem = 2.5V f=1kHz Vs =5.5V Vem = 2.5V f=1kHz
G=1 BW = 80kHz G= -1 BW = 80kHz
F 5-33. THD + N 5@ ¥% R /& 5-34. THD + N SiEERIKR R
180 180
170 170
z z \
3 =5
= 160 — 160
e o
5 5
O 150 O 150 \/
€ €
3 3
3 140 8 140
> 3
a g
130 130
120 120
1.5 2 25 3 3.5 4 45 5 5.5 -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 5-35. BBV 5 IR BRI IR R Bl 5-36. A IR G ERIRR
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5.8 JLAIRHE (52)

fE TA=25°C. V+ =275V, V- = -275V. R =10kQ #3%%| Vg/2. Vom = Ve/2 H Vour = Ve/2 %A4F Rl ( BIES A3
0
180 60
17
0 50
§ 160
2 ~ 40
§ 150 5:_\:
5 o
3 140 2 30
é 130 e} 20
Cjﬁ 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 = V3/2 G=-1 VIN = 100mVpp
B 5-37. ARG SEE MNEE B 5-38. M S SRR RAIRER
60 57
54
50 51
~ 48
< 40 £ 45
put ]
) s 42
o
5 30 z 39
S / S
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 e
Capacitive Load (pF) K 5-40. MBS FEATAIINRR
G=1 V\y = 100mVpp
K 5-39. ME S EREHARAINRER
4 3
— Vi — Input
3 — Vout 5 — Output
2 —_
>
S 1 =
3 o
R g 0 |
2 ]
< g .1
<
-2
-2
-3
4 -3
Time (40 ps/div) Time (1 ps/div)
G=1 VIN = 6Vpp G=-10 V|N =600 mVpp
B 5-41. BHAL R B 5-42. EHIKE
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5.8 JLAIRHE (52)

fE TA=25°C. V+ =275V, V- = -275V. R =10kQ #3%%| Vg/2. Vom = Ve/2 H Vour = Ve/2 %A4F Rl ( BIES A3
0
3 10
— Input — Input
—— Output —— Output
2
R 5
3 s
2 E
g o [ 3 0
2 3
= S
£ -1 <
<
-5
-2
-3 -10
Time (1 ps/div) Time (20 ps/div)
G=-10 VN = 600 mVpp 1 Vin =10 mVpp C_ = 10pF
K 5-43. E]KE K& 5-44. /M5 S BRI R
10 3
— Input — Input
—— Output ’ —— Output
5
3 s
3 0 g0
3 3
5 -
R I
-10 -3
Time (20 ps/div) Time (20 ps/div)
G=-1 Vin =10 mVpp CL = 10pF 1 VN = 4Vpp C_ = 10pF
& 5-45. /M5 S B ERHIR & 5-46. A5 5 HrER W B
5 3
S R
E g
= [Te]
° A
=] o
g =
©
< >
< E
g =
= €
o 2
g =
L 3
3 2
>
Time (0.25 ps/div) o
Time (0.25 ps/div)
G=1 VN = 4Vpp C|_ = 10pF
& 5-47. RASSEILETE ( f) 1 ViN = 4Vpp CL = 10pF

Kl 5-48. X5 5@ rAHHE ( IE )
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5.8 JLAIRHE (52)

E TA =25°C. V+ =275V, V- = -2.75V, RL =10k Q ﬁé#{%%” Vs/2\ VCM = Vs/2 H VOUT = V5/2 %’fq:—l:{mﬂ/%" ( Bf%j'z%ﬁﬁﬁ
W)
4 6
— Input — Vg=55V
3 —— Output 5 — Vg=18V
2
4
S s
o -
S o g3
s 3
£ 2
-2
1
-3
0
-4 1 10 100 1k 10k 100k 1M 10M 100M
Time (20 ps/div) Frequency (Hz)
Bl 5-50. BRI R SRR R
G=-1 VN = 4Vpp C|_ = 10pF
&l 5-49. KAz SHrERmiR
200 120
110
z 100 100
S
= 90
£ 0 @ 80
< g 70
S 100 = 60
5 50
»
-200 40
—— Sinking
—— Sourcing 30
-300
40 20 0 20 40 60 80 100 120 140 20
Temperature (°C) 10M 100M 1G
Frequency (Hz)
Vs =5.5V NIy
S B 5-52. DAV A AZEE A BT IH0H LL (EMIRRY) 532 ] Y
K 5-51. i IR SEEE KRR RF
-80
-90
-100
g -110
=
< -120
3
§ -130
-140
-150
-160
100 1k 10k 100k 1M 10M
Frequency (Hz)
& 5-53. BEMRE
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6 VE4NUt e
6.1 MR

OPAx310-Q1 RAizH K #0035 HiliE (OPA310-Q1). XUEiE (OPA2310-Q1) FIPUiEiE (OPA4310-Q1) K&

( 1.5V £ 5.5V ) mfith siRia ok ss | BB N R H IR IE RS . OPAX310-Q1 B HAT JEH PR (1 i
RLATELRE AL 0.9us 15 A T RUAS o 480 8 BOBCR 2845 S 8E M 5 2 LU | b DhRemTSEIL i E.  OPAx310-
Q1 BA 3K ESD MEAERI R4 N ESD £54 , S N\ 5 1E B IR BN 2 TR TC A %

OPAx310-Q1 #&ftbrifkdtde , I HAT A B FLi PR AT R 97 Th B , T DL s it AL RIS AT I SR v R R
PE. OPAx310-Q1 (iR AR Blr iR , JF HAE 5.5V UL N BRI Y0 [ A R B8 R B /N 275mA
MR ICE 165 n A. XAMRAE. K g s th AL /) AL & iz 8 AR AR H s | 2 & Fod A
PN B AR . I FIBOEE 2 M SRS | WU SR i LR RE ). X SE SRR R G & LED JXBh s
At R SE S R, T AR ARG 88 . RIPIBOR 28 804 32X LDO.

gy NI YO BB HE A F IR |, JE SRR OPAX310-Q1 RAIA T 2 s IR s A IR B . BB U AR
RS R E N TN AVEE , R R AR RN, X g R AR R I A IR S R AR et (ADC). It
b, AB % tH L RE 5 SRR R V+ A AT — s BB f R

OPAx310-Q1 nl LASK#) SR FIA 44 20 40°, ik 75pF Wydsft , JFBAT 3MHz 3 sl vidl |, 3V/ins #ei
4uVpp LR (0.1Hz % 10Hz ) |, RN AANEIESIHFE 165 0 A BREHI , M BES IARRA) DIFEFR I R
TFIASTPERE . ELALR HDE RA R R B A (( SBEN 1pA )« RIFIVEIANRIHLE ((S8{E 8 0.25mV ) AN
RAFH PSRR (#2410 VIV ) « CMRR ( 2 {E % 80dB ) Fil Ag ( i ZU{H 125dB ) -

OPAX310-Q1 F AR F ATt ] fRi Ak B e it . X iz SRS A 1 SHHTHL (RF1) AIREETHE (EMI) 41
HEBE , BA A ai A e |, JF AR NI IR A S AN A L S % .

6.2 TIRE T HER
(1) oot (5 (1)
wode s TR -

Veiast Class AB

Control —O Vo
Circuitry

FT% —ik-

9 99

(Ground
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6.3 REMEULEA

6.3.1 T1EH&E

OPAx310-Q1 R Ilig H UK AT TAF s Gy 1.8V £ 5.5V, H4&Hxf 1.5V % 1.8V HIJBCKH: TAE HUEFAT
T BeAh, P HURAE - 40°C = 125°C IREVE BN AGE M . AZ277F R pt 1 BE AR b S iR R A2 1
5 AR S 8. TI SR PN B 270 0.01 u F AR B A 25 55 B LRSI

6.3.2 SLE/FL A

OPAX310-Q1 R FI A A LA i R SE H m] LAY fe BE A — SR AL RIMEAE 1.5V R IRR)E , —HEF] 5.5V
bR LR LR T AR AR bt . PR RE B — D EAMR AT ¢ A N OIEE R ZE 0 A POEIE 2200
HEk. BRVEMER , IS 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.

X OPAX310-Q1 , P iBEXFIE & XA (V - ) B (V+) - 0.4V (%N H A %0, 1 N Il 5 X 38 5 6k A IE B I 2
(V+) - 0.4V M N HEA R i X 6 & MILAE (V+) - 0.5V 3] (V+) - 0.3V 2] |, AL Se X | pxt
YITFIE . R THBE 3 1% 2 v s FE P ] RERE 2 5 A R 1 BRE L A SR BRI T 284k A5 4k . £ OPAX310-Q1
iR 200mV i KIRAEAE — 7 5] _E AR A A T IA 200mV. R R X (AN ZRERHTIT ) ZEAR BT
AT (V+) - 0.7V 2 (V+) - 0.5V 2], fEm ERTERREIA (V+) - 0.3V & (V+) - 0.1V Z .

BT P IBIER KB AL N EE A E A TERE , OPAX310-Q1 5k N R ZHHAMA N TBCR B AL | $2 4t
THYER P IBERMAXTEE . FsE4t T OPAX310-Q1 A TLVO0Ox HFFHELLEL. iHER , TLVO0OX A frilE P i@
EXHNAEREIESN 1.4V ZRTIE4T | 11 OPAX310-Q1 {RIE P JEIEXf — Hig/T I 1E#L 0.7V. OPAx310-Q1 [HJiX M4
A1 700mV P IE A6 FEAE P A\ Y L AR OCRE R L S2 BB AR IR AL (( 1.5V, 1.8V 4F)
NIEATHAREAE .

L, NS 5 10 B8 S BRI 1T DUSE 25 5 b 28 48 7E OPAX310-Q1 (1 P JEIEH A, A AT Rl AP Ik P X 45, M
M ORAFENE S

1600 2000
1200 1500 /’
3 800 1000 /
= ; | —
S 400 2 500 — /T —
s 4
é 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 -1 0 1 2 3 4
Input Common-Mode Voltage (V) Common-Mode Voltage (V)
V+=275V,V- =-275V V+=275V,V- =-275V
&l 6-1. OPAX310-Q1 i B [ 5ILMA R R & 6-2. TLV900x 2 if i FE 5 3L R IR &
6.3.3 LA/ 5F

OPAX310-Q1 #sfF i it A — Rl At i th S SRORAS | ATa s K sm th Ak ae /. ek — - BAvdk
PR A ) AB Sk HH R SCBLSE e LB Ut HR IR D RE . ESIRAT 5.5V HUJRTR |, X Tik 2kQ AR L
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B, H AR IR EOR 20mV YEH RS, AN IR 5B B0 2 SO TROK S AR S I HL IR L S SR B I g
VP

6.3.4 ZIHED B IR FE 1

OPAx310-Q1 SEfE TR EWS B AR N Y. S 8HE RS , OPAX310-Q1 W g & AAEARFRE 1
FREE L. fEMER BB H KA MBIT R EREN |, FBEZEHCKFHEMICE . fH. 85 3SR
Fo EHRAIEEE (1VIV) b as B E T IR0 2 1 8k (1038 5O #8 LU B s e R 36 2 T AR MUK 25 5 LA
e tE L. BN SEE RO AL &5, T8 SIS N 7= A — AR R B AR s . 2 M
I, AN BRSSO, ERANERE FigiTi , OPAX310-Q1 BB RIFMMALHE ( SAME A
40°) |, TERIEZ) 75pF AWM E T IhRefRFrfa e , JF EART 250pF B CRFEER . Fel KRB (CL
KT 1 F ) PSR B L 08 o038 S TR PR B P AR LR, AT SO B8 PR R o B DIBOK 25% P EA 3 25 1 15
R 2% BE S IR BN B K FEL 2 . G SR E F R 8 25 B e 0 O B B e B RO R R B RE T B T 2 R

M o

TR AR AE LA 48 2 G BT 3247 I K S B8ORS RE 70 B — Al 5 i g SR AT I — AN LB (— B 10Q 2
20Q ) , S AR (WK 6-3 FHR ) o XA AR KK TS RSB SCIE rhAR . SR, XA
BEIG ) —A AT B ) R X1 0 1 5 BK L B A — 5 S B B IF IR E R B 2 Al — A I A o B IR A8 fE 5
B SIS R R

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

& 6-3. WA MRS IR BE /1

6.3.5 TEHE

MR R SCOyia SFBOR AR Sy 1 M ARR SR E 2LV IR S T 5 RO 1AL 2 b F M o 3 fm i N o s v 1 2 T
HLAUE TAE RN | 5RO B4 SN X . — B — AN 28R NHAIIX it 2% 5 AR A1
FRIIN (] 4 e Pk 2 B2 ME TARIRES | XA S S I (8] R W S AN TARIRES G |, IBOCERIT IR LA 5E 10
et BRI, ARHRIEIR (T BIEDLT ) & T I B R N 18] 55 e e (] 2 A1

OPAX310-Q1 R ¥ )3 8 Wk &2 1sf [R]85 £0°A 0.75ps .
6.3.6 EMI 7%

OPAX310-Q1 i I S T4 (EMI) SRS T-HRUE ( WTEARMAE VA (ST (RF1) ) LUBOR A (8 B
B RKCS L 0 FE B ) PR EMIL ik s B R Bk EMI BU3REE ; OPAX310-Q1 225 FiX
B EO M. B (S (TI) ©2 PR 2 10MHz % 6GHz 5 58 38 16 [ P v AL LA A 8K 80
BRREROAE . 6] 6-4 7R T 78 OPAX310-Q1 FHUTHINIRIOS R . % 6-1 R T OPAX310-Q1 {5 bRi il 36
LB EHE T EMIRR IN+ (. 25550 AA409 EMI A4/ REFHRS B4 T 512 SO A1 EMIRR
PEREEE | %445 07 www.ti.com k.
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EMIRR (dB)

& 6-4. EMIRR JU3%
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% 6-1. OPAx310-Q1 H###% T ) EMIRR IN+

Pk B e B EMIRR IN+
400MHz BEN L) . Bl LR, REEE. A%, H&. @& (UHF) N 48dB
A EBENEL R (GSM) BifI. LLAIEME . SH1. GPS (Eiik 1.6GHz ) . GSM. #iE k4
900MHz 1= 1% UHE 1 58dB
1.8GHz GSM i, MAREIEE. 5. TR L B (1GHz & 2GHz ) 75dB
2 4GHz 802.11b. 802.11g. 802.11n. BF®. MAMEEE. Tk FIZMEST (1SM) LLHE. WART 90dB
: B EM IR, S BB (2GHz & 4GHz )
3.6GHz TLLREN . FUTIBERSN. PR, BahmE,. S ik 95dB
5GHz 802.11a. 802.11n. =@ E M SN BalEE. REMTPEIEIT. C B (4GHz £ 8GHz ) 102dB
6.3.7 ESD FIH S0 #

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 .

REBS 77 1 RIZEEA ESD MUl LU 5 U BRI IE S A i . & 6-5 s T OPAX310-Q1 & fF &
I ESD i, ESD fRYALES IS KA W A, X T HE WA S IR G 51 BEEE £ (] Py R Ot A
B, IF HAm A SIS R B IE SO SRR 1 . I ORPT FEAE HLBR IR AR I A T RIS

THVER , OPAX310-Q1 #E 5 NI IE HJR 5| Bl 2 (8] % i SR i .

V+
)
N\
Power Supply
ESD Cell
+HN O > A A
ouT
-INO ) SHDN
5
V-
Kl 6-5. SRR ESD HLEE
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6.3.8 # A ESD R

OPAx310-Q1 RATERTA 5 I E34% 5 1 Pk ESD (R s . X TN, B0 12l R fi 9 ESD fi A 45ty
R, IZERIE I AT I H YR 51 A T8 SO IE BRI 3 7 —ARE , W&l 6-5 . IR P st Bhohfgdr
WA, xR, A S U BEIE IR AT, RS ESD Z5FmT B bS5 15 f IR 2 A&
A KB -

6.3.9 KB L)EE

OPAx310-Q1 #3fF A SHDN 51 , WS HBORSS |, K E T RIS T | BHEBORSRE
T AR IS F KT 500nA. SHDN 5l BDAARH A AL , IXEWRAE 2 SHDN 51 A A ROZ K AT
I e R W

SHDN 5| JiI DLz 5 OR 28 1) Sl 5 i i D 364 . TR ME I IRIEL7E 500mV (ML Z8AE ) 247, ELASBE FR s v 1T A8
oo FERBE A TR, UIHRRITG R . N TR R IER R WiIT A, MIOUEE A 2 RS 5K
SHDN 5|, HREZHECETFRIENT V- M (V-)+02V ZEMHEE. AR2EEBTFRENT (V-)+1.2V
A V+ Z . ZLE FBORES , L240K SHDN 51 k3N 2 A Z0Z e -t . & EAAHBOREE , 440K SHDN
SR SN 2 FOZ AR T T SR SO S 51 BB 21 200 & R B B R k4T 3k 3) . SHDN 5l E 7t
VRO HLE A (V4) + 0.5V, R LR K2 S8k .

SHDN 5| iy =Pt CMOS #ii N\ o R IE iz F RO A AR ST 6, T DY 38 G SRR 2 A 2 SR FH 2 4 A
PN T i e YRS S A S S P kS e S R N 1 2 (3 S Y s S e N R G R b = DA I B iR i
HARRMCT 1us , DS &R AEE. 250N, S SIS TR . 2280 5275 OPAX310S-Q1 HIfE 145
ORAR ( BOB a8 R4 2 B A B 2k b ) o SRIBTES 8] (tope) HXHR T S8k 260, F £ 48 F BEL () 388 i
Bhne AT HAORAERR € I OCIBTIS T] YOG ( 25H ), FR7E ) 10k Q 572k 75 Ik 3 o e HJs (Vs/2)-

6.4 BETIRERE

OPAX310-Q1 #41 BA —Fh e R . REHEHIELE 1.5V (£0.75V) 5 5.5V (¥2.75V) 2 JA] , iX 684wt 1@
HRAS .

OPAx310-Q1 #sfFEAXWi5I 1, nTH THIEHBORRE TRIFEE A . 825 BIE S0 XM 2758 555 -
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7 BLFAISEEL
&

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

OPAx310-Q1 5B BBk N\ Ak 38 50K 285 v b B i S I T it o X S8 384 () TAR s IR JE 9 1.5V &
5.5V , HA AL e R e bt | 2 &R A N ) i . BB AS S s gk N\ A RO i G AB
B Zom e IR BESE D] VAT V - Z AT AN R A . N SR R R R A BV, SR
OPAX310-Q1 Z 41 T ¥ 22 # by P s X e YR T B

7.2 LRI F

7.2.1 OPAx310-Q1 1T/ & 8 0m

7-1 JEoR T AR AT I 2 A G LK) OPAX310-Q1.

lLoap l § Ziomo 5V

+

Device —@ Vour

+ -

VsHunt ORS1HL(’;‘T Re
' 57.6 kQ
Ra
1.2kQ

B 7-1. OPAX310-Q1 £ T B A U B2 B
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7.2.1.1 #HER

BT RIS EE SRR

o I 0A & 1A
o G HERKE 4.9V
o B RAUHEE  100mV

7.2.1.2 BT R
FIRER 1 R T’ 7-1 P R ER AL R .

Vout = Ioap X Rsgynt X Gain (1)

TR (ILoap) FE IR FBPELES (Renunt) LB IR R, BCRIRICE Y 0A & 1A, N TR MBI T REFD
PR 100mV , A FEC 2 s 1 iRt f b

Y
ISHUNT_MAX _ IOanV =100 mQ )
LOAD_MAX

RsHuNT =
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7.3 BRI SCAN
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

OPA310QDCKRQ1 ACTIVE SC70 DCK 5 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 1P1
OPA310SQDCKRQ1 ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1QD
POPA310QDBVRQ1 ACTIVE SOT-23 DBV 5 3000 TBD Call Tl Call TI -40to 125

POPA310SQDBVRQ1 ACTIVE SOT-23 DBV 6 3000 TBD Call Tl Call T -40 to 125

ples

@ 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.
® 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
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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-Q1:

o Catalog : OPA310

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
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)
OPA310QDCKRQ1 SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA310SQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA310QDCKRQ1 SC70 DCK 5 3000 180.0 180.0 18.0
OPA310SQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
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