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Ve EAAEEZR (1) Vg=1.8V Ta = -40°C ~ 125°C (V=) (V+) v
EiEEZERE () Vg = 5.5V Ta = -40°C ~ 125°C (V=)-0.1 (V+) +0.1 v
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Vg = (V+) - (V=) = 1.5V ~ 5.5V (20.75V ~ +2.75V) MBS (Tp = 25°CE), R = 10kQ # Vg/2, Vem=Vs2, B&LT Vg yr =
Vg/2 (DT (BICEERDBEWERY),

NZA—8 \ 7R R# | mME BRE BAME| B
] e R %
e e Vg =1.8V, (V=) +0.05V < Vg < (V+) - 0.05V,
BMIL—7TEES (> R, = 10kO % Vg2 (- B4 102 115 dB
Vg =1.8V, (V-)+0.10V < Vg < (V+) - 0.10V,
_ R, = 2kQ % Vg/2 o124 % 105 dB
PN —TRET 4> @ Vg =5.5V, (V=) +0.10V < Vg < (V+) - 0.10V
s =55V, (V=) +0.10V < Vg < (V+) - 0.10V,
Ry = 10kQ % Vg/2 |28 109 125 dB
Vg =55V, (V=) +0.15V < Vg < (V+) - 0.15V,
R =2kQ % Vg/2 ([C#E6 105 15 dB
Vg =18V, (V=) +0.05V < Vg < (V+) - 0.05V,
Aol R. = 10kQ % Vg/2 IC#5 90 100
. . Vg =18V, (V=) +0.10V < Vg < (V+) - 0.10V,
BL—TRETA> R =2ka % Vg2 Bk %0
Ta =-40°C ~125°C dB
Vg =55V, (V=) +0.10V < Vg < (V+) - 0.10V, 105
RL = 10kQ % Vg/2 \Z 3%k
Vg =55V, (V=) +0.15V < Vg < (V+) - 0.15V, 9 100
R = 2kQ % Vg/2 IC#4
B —TBES A © YS—::;_(’;%V‘ (V-) + 0.25V < Vg < (V+) - 0.25V, Tp=25C 80 102 dB
L = +*50mA
BRBSE
e Vg=1.8V, G=+1, R_=10kQ. C_=100pF 25 MHz
GBW TA OHIIEE
Vg=5.5V, G=+1, R_=10kQ. C_=100pF 3 MHz
Vg =18V, G=+1, R =10kQ 2.8 Vs
SR Al—L—b
Vg=5.5V, G=+1, R =10kQ 3 Vips
G=+1, VO:1VRMS‘ f=1kHz, o
RL = 10kQ % Vg/2 \Z 3k 0.0005 &
LERBRER+ /AKX |G=+1, Vo = 1VRms. f=1kHz, o,
THD+N P R, = 2KQ % V/2 - Bl 0.0035 %
G=+1, Vo =1Vgys. f=1kHz, o,
R_ =600Q %# Vg/2 \Z#E#t 0.0080 &
0.1% £T. Vs =5.5V, Vgrgp =4V, G=+1, C_=10pF 1.8
0.1% £ T, Vg=5.5V, Vgrgp =2V, G=+1, C_=10pF 1.3
t BRUSYT B L ° s STEP L= us
0.01% £T. Vs =5.5V, VSTEP =4V, G=+1, C|_ = 10pF 2.3
0.01% £T. Vg=5.5V, Vgrgp =2V, G=+1, C_ =10pF 1.6
PM Y- G=+1, R_=10kQ % Vg/2 |C#8#s. C_=10pF 60 o
G=+1, R =10kQ % Vg/2 ([C##E. Y — =40° 75 pF
CLORE |AEBMEEFNEHE G=+1, R =10KQ %& Vg/2 {5, 250 F
BEHENERERL P
toverload 1B B 1A B 18 FF VN % T4 > Vs 0.6 Ms
EMIRR BRI TSBREL f=1.8GHz, VIN_EMIRR =100mV 75 dB
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OPA310-Q1 INSTRUMENTS
JAJSSL7 — DECEMBER 2023 www.ti.com/ja-jp
5.7 BERHEMN (k&)

Vg = (V+) - (V=) = 1.5V ~ 5.5V (20.75V ~ +2.75V) MBS (Tp = 25°CE), R = 10kQ # Vg/2, Vem=Vs2, B&LT Vg yr =
Vg/2 (DT (BICEERDBEWERY),

NZA—8 7R R# | mME BRE BAME| B
Hh
Vs = 1.8V, R =2kQ % Vg/2 |C 6 10 21
Vg =1.8V. R =10kQ % Vg/2 IC## 2 11
Vg =18V, R_=2kQ % Vg/2 IZ$5#4k Ta =-40°C~125°C 51
FEEL—LASOE |Vs=18V, R =10kQ % Vg/2 [##E Ta = -40°C ~ 125°C 26
Von EHH2A>Y Vs =5.5V. R =2kQ % Vg/2 IZ 184 35 20
Vg =55V, R =10kQ % Vg/2 |24 0.75 9
Vs = 5.5V, R, =2kQ % Vg/2 |- Ta = -40°C ~ 125°C 30
Vs =55V, R_=10kQ % Vg/2 IC3E#E Ta =-40°C~125°C 14 .
Vs = 1.8V, R =2kQ % Vg/2 IC 56 55 15
Vg =1.8V. R =10kQ % Vg/2 IC## 1.2 10
Vg =18V, R_=2kQ % Vg/2 IZ 45k Ta =-40°C~125°C 45
BEEL—JLASNOE |Vs=18V. R =10kQ % Vg/2 IZ2# Ta = -40°C ~125°C 25
Vou EHNRAL2T Vs =55V, R =2kQ % Vg/2 |2 35 175
Vg =55V, R =10kQ % Vg/2 |24 0.75 10
Vs = 5.5V, R, =2kQ % Vg/2 |-k Ta = -40°C ~ 125°C 275
Vs =55V, R_=10kQ % Vg/2 IC3E# Ta =-40°C~125°C 11
EEER © Vg =1.8V +20 mA
Isc EARER @O Vg =1.8V, Tp=-40°C~125°C +6 mA
EEER ©) Vg = 5.5V, OPA2310 -Q1 +75 +150 mA
lsc EEER ©) Vg = 5.5V, OPA310-Q1 8 & ¥ OPA4310-Q1 +110 mA
Zo Z’_‘?{/";\jw”"f_ f=10kHz 1000 Q
=R
\‘;SS:JI.DSI\\]/:\I/%:OA\ SH Y REIY FINART 165 190| A
. ﬁ;t%’ﬁ FUTHE \(?;Jbsh\l/zbf 0A, ¥ Y REDY FINAART Tp = -40°C ~ 125°C 165 210 uA
Vg=55V, lIg=0A, ¥+ Y RAIY FIN4 AT 165 200
(& SHDN = v+ Tp = -40°C ~ 125°C 215 hA
N B Ta=25°C, Vg=55V, Vg 57 L—h >0.3V/us 125 us
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5.7 BERHEMN (k&)

Vg = (V4) - (V-) = 1.5V ~ 5.5V (20.75V ~ +2.75V) DFA (Ta = 25°CHF). R = 10kQ & Vg/2, Vo =Ve/2, BLT Voyr=
Vg/2 (DT (BICEERDBEWERY),

NZA—8 \ 7R R# | mME BRE BAME| B
Yy NEIY

N, 3 »
lo_sHDN 727 EOYYIY N NPT EEAL. SHDN = V-, OPA310S-Q1 0.265 0475 pA
= AIVER

la_sHoN Z;i%;%’vj b IRTOT > 7 %#EML. SHDN = V-, Tp=-40°C ~85°C, OPA310S-Q1 0.700 pA

2 YV REIVEOH
OUT_SHDN HAE—HA2 A
O3 v & High AL ¥
VSHDNJH Ta)REBE (7)7“ (V-)+1.2 \%
F1x—=7))

Oy 2 Low ALY
VSHDNfIL a)RERE (7>7° (V—) +0.2 \
FFE1tE—TI)
To7TDAF—TILE
ton 5] ((77))(I1,)~>*vw R |G=+1, Vou=Vs/2. Vo=0.9x Vg2, R % V- IZ#Ek 1 1.6 us
>)

S, )
torr %%77)0)7”2 7L G, Vem = Ve/2. Vo =0.1x Vg2, R % V- ICHEkE 1 s

TFUTHFEA =T 431 11.5 GQ ||pF

SHDN > O A1 /v |(V+) 2 SHDN 2 (V-) + 1V 50

| on nA
BSHON |\ FRBR(E>ZE)  [(v.)SSADN £ (V-) + 0.2V 100

(1) BRAF—RERFETMEZERCESIVTHREEATVET,

(2) BITF-RERETMEZERCESIVTHREEATVET,

B) AMER/AXT—ROZEEER. [EZIIL—2IVORBRICETVTHRHEENTVET,

(4) 3R74)LA., -3dB THEIE = 80kHz.

(5) ZCTHEENTLVIEHKERZE. EBEROY—REIVIDOFHETT,

(6) Aol . (Vosa—Voss) /! (Vouta—Vours) PEE L THEE hE T, Voga ld OUT EZ A (V+)-0.25V TNA T A& h, FINA AN
50mA ZY—AULLEZICAEEND A 7Y NTHY), VOSB & OUT EV A" (V=) +0.25V TNA T AEn, F/N1 AN 50mA &
DUOLEEEICAEENDF T EY NTT,

(7) FAE—TILERB (topr) &1 X—7ILEER (ton) . SHDN EVICEIIE NBEED 50% R4 he, HOBEN 10% (F12—7
L) T 0% (A ZF—=TII) LRIIICETIHAEOBEBRLLTEREINET,
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13 TEXAS

OPA310-Q1 INSTRUMENTS
JAJSSL7 - DECEMBER 2023 www.ti.comlja-jp
5.8 KT BFH
Tp=25°C. V+=275V, V—=-275V, R, =10kQ % Vg/2 IZ8#5. Vo = Ve/2. Vour = Vs/2 (EICRROEWEY))
T T T T T T T T T T T 1 L] I S I S S N B R
24 — 16 __
21 14
<18 12 ]|
°§ 15 ? 10
2 2
3 12 5 8
£ £ -
< g9 < 6 =
6 4
3 2 | |
o I | 0 11
o O O O O O O O O o o o o O — AN M & 10 © N 00O ~ -~ NN M < W
§ 888§ ¢S e 88 g 8 SedadadsadT 2222
Input Offset Voltage (uV) 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
FINA A% =70 F15 = -36pV 24 = 215pV TINA A =70
51. 4729 NBEOSFEARN IS A F45 = 0.8uvrC ¥R =03pvrC
K52 A7ty NBERUTRNOIHEARNT T A
T TTT T T T T T T T T T S [ T I N N N I N N
24 27 ]
o1 24
_ 18 _ 2
g 2 18
o 15 @
£ £ 15
g 2 g 12
< 9 << 9
6 6
3 3
oL = 0 [
MU TVWOW - NAW®Y T Lo N NN ®In YN0 ONNN©Y oY
(}l - O. o ~— o [s] < w — o (s} < n © ~ [=e] ()
Input Bias Current (pA) Input Bias Current (pA)
Vg = 5.5V Vem = Vs/2 Tp=25C Vg = 5.5V Vem = Vs/2 Ta=85°C
FINA ABR = 140 Fi#=06pA T =1.2pA TINA A% =140 Fig=46pA TN =1.3pA
53. AN/NA FARROSHEARNT S 4 54. ABNAFARROGHEANTZ 4
FT T T T T T T T T T T T T 11 O rT T T T T T T T T T T T T T T T 111
24 | ] 14 ]
21 12 [ —
_ 18 _
X X 10
w 15 o
2 £ 8
3 12 =
g £
o 4
s 2 I
0 _|_| L M ol L
0 YT ILO AN O WYY W VOV TVOV VAL ®YITIYLYO©
Input Offset Current (pA) Input Offset Current (pA)
Vs =35.5V Vem = Vs/2 Ta=25C Vg = 5.5V Vem = Vs/2 Tp=85C
TINA A%k =140 15 = 0.2pA 2T =1.5pA N A A =70 15 = 0.3pA 34T =1.6pA
55. A0A 7Y NBROBHEEANT S 4 56. AIA 7Y NBROSHEARNT S A
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INSTRUMENTS OPA310-Q1
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5.8 R&ERMIFH (i E)
Tpo=25°C, V+ =275V, V-=-275V, R =10kQ % Vg/2 IZ#E#. Veom = Vs/2. Vout = Vs/2 (BICREBRDEVERY)
800 1800
600 1400
= < 1000
3 40 el —
P o 600
2 200 S
£ S 200
> 0 >
3 g -200
g -200 g 600 —
£ -400 g -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)
Vg =55V, Vey = V- FINAAB =72 Vg =55V, Voy=V+ FINA AB =72
R 57. AhA7€Yy NEBELEBELOBEK K58 AhA7ty NBELBRELDEBEK
1600 800
1200 600
g g 400
= S 200
5 5
Z Z 0
3 &
5 & -200
5 5
g 2 400
-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-=-2.75V V+ =275V, V-=-275V. (V-)<Vgy < (V+)—0.6V
FINAABR =72 FINAABR =72
59. A7ty NEELEHEEEE DBEEK 5-10. 77ty NEELEHEEE OBEFK
1000 1400
- —— 1000
’>‘ —
= ’/ § 2 600
g 200 7 & _—
E % 200 EESSNNEEE—————" e ————————eee———
= Z - =
£ 200 8 -200
g o)
g 2 -600
-600 £
-1000
-1000
21 22 23 24 25 26 27 28 29 -1400

Input Common-Mode Voltage (V)
V+ =275V, V==-275V, Vcm > (V+)-0.6V
TINAAB =72
511. 771y NBELRHEBEL DRK

1.5 2 25 3 3.5 4 4.5 5 55

Supply Voltage (V)
Vewm = (V-) FINA A =72
512. 77ty NEELBREFEL OBRK
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13 TEXAS

OPA310-Q1 INSTRUMENTS
JAJSSL7 - DECEMBER 2023 www.ti.com/ja-jp
5.8 R&ERMIFH (i E)
Tpo=25°C, V+=275V, V-=-2.75V, R =10kQ % Vg/2 |Z3E#E. Vom = Vs/2. Vour = Vs/2 (I ICBR D7 VR Y))
100 10
70| — ls-
50| — le+ g
— 30 = 6
< <<
S 20 2 5
i €
g 10 g 4
>
o 7 o 3
a8 5 3
m =
5 3 2,
g 2 g
1
0.7
0.5 ]
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, Vgy = Vg/2 Vs = 5.5V, Vey = Vs/2
5-13.1g LRE L OBIK 514. los &REL DRK
15 2.7
— Ig- 24| — |os|
— I+ 21
10 18
— < 15
g S 12
1< & 09
g 5 S 06
3 O 03
3 8 o0
g 0 5 03 W_\/\
E] 5 0.6
g 2 o
-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-=-2.75V, Vgy = Vs/2 V+ =275V, V-=-2.75V, Vgu = Vs/2
5-15. I EAHABEL OBE 5-16. los L FAHREL OBRKR
160 2 150
140 75 120
60 9
3 45 60 o
& o
g 100 B 30 30 9
1o} - S
- =
Z 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 =10kQ 5418, BL—7 44 > 6 KT E AR E DBE
517. MIL—7 4 L RE L DBK
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5.8 R&ERMIFH (i E)
Tpo=25°C, V+ =275V, V-=-275V, R =10kQ % Vg/2 IZ#E#. Veom = Vs/2. Vout = Vs/2 (BICREBRDEVERY)
2000 50
1800 — g= -11
S 40 — G-10
g 1600 — G =100
§ 1400 30
g o
£ 1200 T 20
z‘ 1000 8 1
S 800
s 0
8 600
-
& 400 -10
&
200 20
0 100 1k 10k 100k M 10M
10k 100k ™ 10M Frequency (Hz)
Frequency (Hz) CL = 10pF
5| 5- - =4 B
B 5-19. ML—7HA A Y E—H A ARBE DRK 5.20. BL—7 44> & BESE ORE&E
2.8 22
-40°C
— 25°C
2.7 —— 85°C -2.3
— 125°C
Z 26 Z 24
[0 [9)
& &
§ 2.5 § 25
S 24 3 -26
-40°C
2.3 27 — 25°C
— 85°C
— 125°C
2.2 238
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
521. HABERA T EHHBAEOKE (V—A)

V+ =275V, V-=-275V
522 HWHBERA T EHHBREDEE (220)

11

-40°C
09 — 25°C
— 125°C

0.7

V)

0.5

0.3

0.1

Output Voltage

-0.1

-0.3

-0.5
0 2 4 6 8 10 12 14 16 18 20 22 24
Output Current (mA)
V+=0.9V, V-=-0.9V

5-23. HhBERSA VT HHBREDORE (V—RA)

0.2

0
S 02
(0]
[=2]
8
3 04
5
2
3 08
-0.8 -40°C
— 25°C
— 125°C
.

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Output Current (mA)

V+=0.9V, V-=-0.9V
5-24. HWNBEZA T EHIRREDRK (20)
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5.8 KERWBFMHE (FRE)
Ta=25°C, V+=275V, V-=-275V, R =10kQ Z Vg/2 IZ#ZE#t. Vom = Vs/2. Vout =Vs/2 (BFICEERD R VERY))
100 55
90 S 50
80 345
70 § 40
& 60 g %
z 5 30
& %0 o 25
on o
o 40 2 20
Q.
30 3 15
20 i’ 10 ’—//
— PSRR- (dB) S
0 pSRA+ (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)
5-25. PSRR & AR E DR Vg =1.5V~55V
5-26. DC PSRR & RE & DK
110 140
|— CMRR (dB) .
S 120
90 )
& 100
o s
% 70 *8' 80
& &
2 50 g
=
< 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)
5-27. CMRR & BE# & 0 BR& Vg =5.5V, (V=)< Vey < (V+)- 0.6V
5-28. DC CMRR &3EEE & O BER
3 ij:T 100
S 80
S 70
2 2 60
= 2
5 8 50
Z 1 T 40
- 5
= 0 )
= @
£ 2 20
< (0]
A g
=)
>
5
D) g 10
Time (1 s/div) 10 100 1k 10k 100k

5-29. B RXA>T® 0.1Hz~10Hz DEE./ 1 X

Frequency (Hz)
5-30. ANBE/ A X ARYI NLBE

16

BRICETE 71— RK/NY O (CERPHEVEDE) E&F

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA310-Q1

English Data Sheet: SBOSAIO


https://www.ti.com/product/ja-jp/opa310-q1?qgpn=opa310-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSSL7
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSSL7&partnum=OPA310-Q1
https://www.ti.com/product/ja-jp/opa310-q1?qgpn=opa310-q1
https://www.ti.com/lit/pdf/SBOSAI0

13 TEXAS

INSTRUMENTS OPA310-Q1
www.ti.com/ja-jp JAJSSL7 — DECEMBER 2023
5.8 RIS (&)
Tpo=25°C, V+=275V, V-=-2.75V, R =10kQ % Vg/2 |Z3E#E. Vom = Vs/2. Vour = Vs/2 (I ICBR D7 VR Y))
-60 -40
— RL=2kQ — RL=2kQ
— R_=10kQ — R.=10kQ
70 RL = 100 kQ 50 RL = 100 kQ
g 80 g -60
z z
+ +
a a
£ -9 £ 70
-100 - -80
-110 -90
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vs =5.5V Vem = 2.5V G=1 Vs =5.5V Vewm = 2.5V G=-1
BW = 80kHz Vout = 0.5Vrus BW = 80kHz Vourt = 0.5VRrms
5-31. THD + N & AR & O BK 5-32. THD + N L EE¥ & OB
0 0
— RL=2kQ — RL=2kQ
-15 — RL=10kQ -15 — RL=10kQ
R = 100 kQ RL =100 kQ
-30 -30
o 45 o 45
S 2 .
Z 60 Z 60 \
: | 3 i |
= -75 ~ 75 |
-90 -90 ~ l
~
-105 -105 J
-120 -120
im 10m 100m 1 im 10m 100m 1
Amplitude(VRMS) Amplitude(VRMS)
Vs =5.5V Vem = 2.5V f=1kHz Vg =5.5V Vem = 2.5V f=1kHz
G=1 BW = 80kHz G=-1 BW = 80kHz
5-33. THD+N & iRiE & DESR 5-34. THD + N LRI & OBIR
180 180
170 170
< z \
3 =5
= 160 = 160
g o
5 5
O 150 O 150 \/
€ c
3 3
2 140 3 140
> i
(¢} g
130 130
120 120
1.5 2 2.5 3 3.5 4 4.5 5 5.5 -2.75 -1.75 -0.75 0.25 1.25 2.25
Supply Voltage (V) Input Common-Mode Voltage (V)
Vem = Ve/2 V+ =275V, V-=-2.75V
5-35. I BRC BREEE OBE&KR 5-36. WL ERE FEHAEEL OBER

Copyright © 2024 Texas Instruments Incorporated

BHICETE 71— R/NY O (CERBPHBEVEDE) EEF

Product Folder Links: OPA310-Q1

17

English Data Sheet: SBOSAIO

ADVANCE INFORMATION


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/opa310-q1?qgpn=opa310-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSSL7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSSL7&partnum=OPA310-Q1
https://www.ti.com/product/ja-jp/opa310-q1?qgpn=opa310-q1
https://www.ti.com/lit/pdf/SBOSAI0

NOILVINYO4ANI 3ONVAQV

13 TEXAS

OPA310-Q1 INSTRUMENTS
JAJSSL7 —- DECEMBER 2023 www.ti.com/ja-jp
5.8 R&ERMIFH (i E)
Ta=25°C, V+=275V, V—-=-2.75V, R =10kQ Z Vg/2 (k=3 Vem = Vs/2. Voyrt = Vg/2 (ﬁﬁ%ﬂf@@’& WERY)
180 60
170 50
< 160 \_\
b1 _ 40
£ 150 &
3 140 8 30
S [4
2 O 20
G 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)
Vem = Vs/2 G=-1 VN = 100mVpp

K 5-37. BRIt BRAREBE L OBK

5-38. MEBFA—/N—Ya1—NeBRRMEREOBEEK

5-41. fTHRES L

60 57
54
50 51
~ 48
< 40 £ 45
put ]
° s 42
o
g 30 g 39
2 & 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 - S~ 1 e
Capacitive Load (pF) 5-40. MMV —Y AR ARFEDOBER
G=1 VN = 100mVpp
B 5-39. MEBA—N—21— b BRUEBTE DBERK
4 3
— Vin — Input
3 — Vour 5 —— Output
2 —_
=
S =
() -~
So @ 0 l
5 E
< g
<
-2
-2
-3
-4 -3
Time (40 ps/div) Time (1 ps/div)
G=1 VN = 6Vpp G=-10 VIN = 600mVpp

5-42. BAREE
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5.8 RIS (&)
Tpo=25°C, V+=275V, V-=-2.75V, R =10kQ % Vg/2 |Z3E#E. Vom = Vs/2. Vour = Vs/2 (I ICBR D7 VR Y))
3 10
— Input — Input
—— Output —— Output
2
. 5
3 1 s
2 E
@ 0 ’ g o
° =
2 s
= 1S
£ -1 <
<
-5
-2
-3 -10
Time (1 ps/div) Time (20 ps/div)
G=-10 V)N = 600mVpp G=1 VN = 10mVpp C, = 10pF
5-43. BRERMEE 5-44. MEBAT Y THE
10 3
— Input — Input
—— Output —— Output
2
5
3 s
g o £o
g £
g < 4
5 ——
R I
-10 -3
Time (20 ps/div) Time (20 ps/div)
G=-1 Vin = 10mVpp C|_ = 10pF G=1 VN = 4Vpp C|_ = 10pF
5-45. IMEB AT Y TIHE 5-46. RESATY THE
z =
S °
> =
E £
- )
Py A
= o
© >
> ©
= >
= 5
E £
2 £
g £
S s
3 3
3 g
>
Time (0.25 ps/div) o
Time (0.25 ps/div)
G=1 VlN = 4Vpp CL = 10pF
5-47. REBENI T 2L L (B) G=1 Vin = 4Vpp C, = 10pF
5-48. KEFERNU>VY &A1 A (E)
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5.8 R&ERMIFH (i E)
Ta=25°C, V+=275V, V-=-275V, R =10kQ Z Vg/2 IZ#ZE#t. Vom = Vs/2. Vout =Vs/2 (BFICEERD R VERY))
4 6
— Input — Vg=55V
3 — Output 5 — Vg=18V
2
4
S 1 s
© =
20 33
5 3
g 2
2
1
-3
0
-4 1 10 100 1k 10k 100k 1M  10M 100M
Time (20 ps/div) Frequency (Hz)
5-50. RAH O BE & BEBE DR
G=-1 VN = 4Vpp C|_ = 10pF
5-49. KEESATY T i&
200 120
110
g 100 100
= 90
3 il
5 E 70
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 5-52. FREA N EEEL T2 RETHREL (EMIRR+) £ AR
551, IgAR BT & B & ORI BEDRR
-80
-90
-100
@ -110
=
T 120
5 -130
-140
-150
-160
100 1k 10k 100k 1M 10M
Frequency (Hz)
553. F v X)L ENL—ay
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6 F¥HASi A
6.1 =

OPAX310-Q1 77 2 UDART > TICik, > )l (OPA310-Q1). 17 )L (OPA2310-Q1), XTI DY R
F ¥ XJ)L (OPA4310-Q1) DL =) YV— L= AHDAA > TEEL ZRALLBIKEE (1.5V~5.5V), KHAHE
RARTOTHHYET, OPAX310-Q1 FIIFEICEELAS ¥+ Y RADVISEER/RRELTHY, 1 Z—7 I
BUHEOZEEEDLITHN 09us TF, COMEEICKY), FTXIVT—>23a>TT7o7020F )L FI—071
—T 14 A OINBEZFEIC, HEEHZEIRMTEEYT, OPAx310-Q1 ik, AAALSENERL—ILICEAL
DTCAAFA—RFEHEENTVEVTIAINE—T7 AN ESD BEZHKAL, BEKX ESD HaEEZRB L TVE
3‘0

OPAX310-Q1 &, . B, Ny 5—ITiffach, ERFER, Y—I vy NETURBEEEZRNEL TV
67—&3 ﬁHﬂjJEm'CEM’IEb’CL\étéLB{EhT‘giF’IE’E%EEL'CUﬁ?O OPAx310-Q1 l&. L—ILIC3EE
EWRA TN AgETHY), 5.5V ERTREEERESESEICDOE > TEKERIE £75mA (R/ME) T, 8
Jtzzﬁtatba“b‘mspA'cm BREE. Blg. BHAIEROBEXHEDHICKY ., ZOF/NAARKFEFEIDIHET,
BEWRBABSRCBERT 7 VI—23a ICRETY, BEROART O T2HHEHETDEICRY), 512
REVWVHDERUREEZBREICERRATEETT, ChsOF/NA1 AWK, LED RSA4/N, TOMOKRERT 7)o —
AVICREBETHY), VITFPLYANY TP, HA—RTF27, F4AV)—KNLDO ELTEFERATEET,

ANEHEEERICEAEAOL —ILAEENRTVWD D, OPAX310-Q1 U —XRFZ<DEBEERBREL T
AITFINERBRTERATEET, L—ILY—L—=—ILOAIBRTHIDAATIZELY), BICERERT 7T —
2AVTRAFTEVY LUDHKRBICIEKRT DO, 27U >S5 AD I2/)N—2 (ADC) OREICKE T,
E5I(2, Class AB HHEE, V+ EJ 50 REBOEEORSA > NCEREAS, NMEVERMEREZRE TE
x£¥9,

OPAx310-Q1 ¥, AN — > 40° (RKRME) THK 75pF 2B TE, 3MHz OF 1 > FHiEHE. 3V/us DAL
—L—NK. 4pV,, OFE /A1 X (0.1Hz~10Hz) ZHEREL., FrIRIHIY OHBEREDTH 1650A THD
o, FEICEVEEENTENL ACHEEEZRRTEEY, DCTTUT—23a>TE, RVWAINITRE
T (RKRME 1pA). REBALA 7Y NEE (RKFE 0.25mV), R#F& PSRR (f{&KfE 10uV/V), CMRR (K &KfE
80dB). Ao (X&RkfE 125dB) THD N BRERBY ET,

OPAX310-Q1 773X E, BE(CETEThTVS 0, ORBHEHHEILLTEET, ChsOART T,
EIRERBTH (RF) EEWMTH EM) OBRETAIINEZ, 174 TA4VLREM., BLOAIF—/N—RZFA
TRETHEMNEREZ®BA TVET,
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6.2#gE7Ov Y
V+ O
Reference
* Current * *
i = e -
Veiast Class AB
Control —O Vo
Circuitry
Vbias2 l:
V- CP CP CP
(Ground) © ” v d
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6.3 MRESH B
6.3.1 BI{fFEE

OPAX310-Q1 V) —ADART 7 l& 1.8V ~55V TOEBENTLICREENTHY, 1.5V~18V TOF TS
BENAFTARENATVET, £, Z<OLEEKIEFE 40°CHS 125CETEHACIET, BESEFLIFEEIC
KOTRELENRTDINTX—=RIIOVTIE, "RENEFHEL ICRLET, TITR, 0.01yF AEDESZ Y D
AF o9 =2FERALTEREZNANATRD L Z@<HERLET,

632L—)LY—L—JIAS

owmma1>u—1oxﬂﬁﬁ%—H%Eﬁﬁu\ﬁﬁwﬁﬁb—nﬁvﬁﬁi?o:hﬂmmvtuaﬁ
BILEVEREETEELTVSBETE, EEEREEN 55V THELTVWRBATERAETT., COMRE
&, 227 UX/’SI DADE (P ?vz)b%iﬂ«"tjﬁh‘cmﬁé NENFYIILADEZEFRT) ICKY)EKXE
NTVET, HEICO VTR, T#E7OY IR, 283BLTLSEEL,

MBADBER DBEAEDT VT TR, AAORTOD 12 (BERFRP FYIRILAIRT)E, AZFT7EY K~
EE. 77t€Y N RUTZRNICBEVT, NFYRIL RTFENVEDTHICENEMEZERTDRSICREFTEH
TVWERT, TOLSH, PFYRI RT7HAERHEEBEOKREFDZH/N—L, EOL— )L/J‘bd)ﬁmd)lbj/ﬂ)L
REET. NFYRIL RT7HFBRLCICEIEREBRODIISICHFETNTVET, ALY I REEDER. &
BRECFENZIRVEROBRE, MADAIRTHABELERT, COBMEFZEADE. NF ¥R RTHRE
EICBEZSIERERT, COBBEBRNTRE. COFEFOHMITTNAZANBELTVWDEEEHRL T,
PSRR, CMRR, #7tY hEE, #7EY K~ RUT K, THD FHILI2 ARSI BVET, LA 2T, &
EAEDTTIT—23 2 TR—RMIC, HENSPALTZ P FrIILASNEEATOBENI FELET,

OPAX310-Q1 MBA. P F Y X)L RTEEE (V-)~(V+)-04V ODAHBETT VT 14715, NFy )
RT7FBE, EBRANS (V) - 04V ETOANBETTITA7ICRBYET, COBBESREIEE. (V+) -
0.5V A8 (V#) - 03V ETREL, COHRATEAAORTAAVICEYET, LEOEELARILEFE, N>
SAZOAL Y I REEICHETZTOCLAOERHICE > TR TR AEEENHY ET. OPAX310-Q1 T
&, LEFRE® 200mV OEBEEHIF., E550FEATERA 200mV ZE TS AN HYWET, LEA ST, B
EEE (MAOBEN A IC%55) . Low Tl (V+) - 0.7V~ (V+) - 0.5V, High I T &K (V+) - 0.3V ~ (V+) -
01V OEHEICEZAHEEN B ET,

PF¥RIAARTIIEE. NF¥RIAIRT R EHREFrBATVWDZEEEEZEL., OPAX310-Q1 &, #¥
ATREBNEANTUOTERBLT, PFYRILAIRTOEAN KIBICIENDKDICKRFTFTTATVET,
TIZ OPAx310-Q1 & TLV90Ox ZI XN THEL TVWET, TLVI0Ox &, EDOL—ILAS 14V £THO& P F
YR ARTTHETDESICHIENTHEY ., OPAX310-Q1 FEDL—ILAS 0.7VETP FvXI RTTH
#?6&9[&#éhfvi?oQWCPMMOQ1L&H6 BINGD 700mV ® P F¥ I AODRTEHF, P
FrRIWANGBEFBEFRECHBENDZEEFTEE 1.5V, 1.8V B E) TEHETIHEICHICERTT,

%@tb\Aﬂ%%@ﬁUﬁﬁX%)ﬁm\OmwmQ1WPTV%AAﬂ&TwﬁET$U§5EﬂmT
E, BRAHZOBETEZAREMI VLY, ERFMEHISITEET,
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1600 2000
1200 1500 /f
> 800 1000
2 s =
2 400 = 500 —
= S %
> 0 s 0 -
3 = s —
5 -400| = 3 500
E 5
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
B 6-1. OPAX310-Q1 A7 Y NEFLRHEBEELD K 6-2. TLVI0OXx NDF 7Y hEEEFEHHEBEE OB
BE&R &

633L—)IY—L—IHAb

OPAX310-Q1 I, XA V0ONT—, KHABFROART U T7ELTHRIENTHY), BEZHIREEHESE
BLET, HBEYV—A NS AEZ%ZFERHALE ClassAB B hERZFERALT, B®2&L—) Y—L—J)I0OH
HAA T %#RETEET, B ETEMEERNIZARK2kQ OBE., 55VERTER. HOREAOEEL—ILHS
BRK20mV ETOEBATASA I LET, PUoTHNL—=—ILOENETEKETTARAAA I TEDI N IE. BREEZHTE
ICR2TEILET,

634 FRMBRBRUREE

OPAX310-Q1 &, BREMHER OB MNERT S VIT—23 > THEATDIESICEKSTENATVET, 3XTO
ART 7T ERKIC, OPAX310-Q1 A FRREICBDBEDRRANF HYEBET, TOTHBERICEETSIHE
SHEYMIDICE, TOARTOT7OEKER. LATIN, 14>, BHERBEDERZEELET,
REMEREREIZIZT1 51> IVV)NY T 7BBEOART T, KUBVW /A X TATEET
BTV7UTRNVEFRREEILBZDERANI B ET, REMEREF., ARTC7TOHIBEREME> T, MEY—D
CESZLEEIBEBBEIL—TAICERLET, FEMEBRIKELLEDE, MHETN—V0%UNAKELE
WET, 12714 Y14 UBRTEHEL TVWBEHES, OPAX310-Q1 R A 75pF DS REMER/TEEL
EREEMIFTL ., BEEE 40° ORFHEMEAN—D U ZBRLTHY, 250pF FTHEENERIRED Y EH A,
—HORBEIVT Y (IWF KWYEKREVED C) OEMEFIEN (ESR) k. 7o THEEL LREE T
FTRRSICRBEL—TONEBEEZEZDDICTDTT, P7oTOBRINL—T 51420 2KELTDE, Uo7
ESICARERREERHTEEXET, KUBVEESM1VTOT U TOA-N—21—RNBE2RETDE,
NEEHDBELEIFBESH T,

A-F4 TAVBRTEHETD T 7 OREMHERRBELIEZB LTS 1 DOFEREF, K63 ICRTRDIC,
HAOEBEIIChE BB (BEMNICIE 10Q0~20Q) 2FBATRETT., COERE., KEZREHEFTICHES
F—=N—221—RhEV)FUTZRBICEBLET, XL, COFERICK>TEIVYNSSD 1 DOBER, &
MENEESRFE, FEHERELIICERENEINTOERREICE > TOEBHIERENDZETT,
COREREFE. HARAM T2 BB BEDIHIT M U BEXZELUSEET,
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+V
s Vout

—_ I:{iso ji

i Cload

Vin 'Vs

N\
6-3. FEMERERBEIOA L

6.3.5BARNSOEE

BEHAHSOEER. ARTYTOUDHFBARES SBPRECEETH LS CLAEEBHE L TESES h
T, BUANBEFLRBVS (VA RET, MABENERBEEEEZBASE. ART Y TOHDFN
A AFARBACAY ET. WTRHOEDF/NA AFMRBACA > %, HABRE ) - THERECRS
729 BHIO KM (BEFERKE) ZXBELET. HIBFRERECRDE, 7O 7EEEENER)—
L—hTRL—ZBALET. LN 2T, BEAREOSAOERELL . BAREREME 2L —HBEO
AFCEUET,

OPAx310-Q1 77 2 1) OiBE R EIREEE 49 0.75us (B#ME) T,
6.3.6 EMI B

OPAXx310-Q1 &, RBOE# TS EM) 74 IRV T =2ERALT, D4 VL ABE (BEAEKRTS : RFI)
X, THFOJEEFI—2 TR AVR—Z VN A EDBLEEREREOEREENDY —AN 55| &
BBCcEn? EM OFEZEELET. EM Mk, BERFTFECIYHEZTETT, OPAX310-Q1 &, <
DESBERFOHUEZFALTVET, TFHRA A VAYVILXADYIE, 10MHz A5 6GHz ETOIRIEVE
BEARI NILICO 2T, ARTO7OMMEEZ ERICAES RUOKREBILTHMEEEBERL EL =, OPAX310-
QI TCDTANZT 2 EFERZ, H64ICRLET, XBOT7UT—>23a 0 T—RHRNICRETS, BEDOHE
BEIZH D OPAx310-Q1 ® EMIRR IN+ %, R6-1 IZRLET. TARTUTOEM BRER, PFUT—
23y LAR—BNECE. ART U 7ICEET S EMIRR MO FMBEmAREE N THE Y . wwwiijcojp S
O—RTEEXT,

120

110
100

90

g 80
E 70
= 60
50

40

30

20

10M 100M 1G
Frequency (Hz)
6-4. EMIRR 7A
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7z 6-1. OPAx310-Q1 MREAEHICEH (+% EMIRR IN+
P bk F7Ur—>arRkERHY AT EMIRR IN+

200MHz ;E/W)L%i ENANELE. TETOEA. TR, L—F—., EREK (UHF) 77U —> 3 4808

GSM (ENANER) 77V r—2armidodO0—-NIL AT A, BRBE. FES—>32,

900MHz | ops (87 1.6GHz £T). GSM. MZE/NA )L, UHF P75 —a 58dB

sory  |GSMTTUT—Y AT ENAN N—VUFLBE. 70— KNk, BE. L/ K (1GHz~ odb
2GHz)

baGHy  |B0211b. 802.11g. 802.11n. Bluetooth®, /Tl N—YFLEfE. EXA. NEALLUER 904B

A (ISM) EigwiE, PYF1TERBEITEHE, S/V R (2GHz~4GHz)
3.6GHz A, MEBESLOCFES—3>, HE, ENAIL. SHNVR 95dB

802.11a, 802.11n, MEBELFES—> 3>, ENSMILEE. FHEHEETOER, CNUR
(4GHz ~ 8GHz)

5GHz 102dB

6.3.7ESD S RUFEBRNA—/S—ARNL A

HETER., ARTUTHERWNA—N—ARLAICENDEREMISNDNDAEVSBERETRIENLLHY)
£F9., ChoDERE., TCFNAADADICEITIZEOTITHN., BREELE VX, ESICHIEVICEEE
TEIHENBHNET, ChoDBEOBEICK., BEOXEARETOLANDEET L —IF T B L,
EICERENEBEORRETREDIERNANLADEREN YW ET., £, ChSsOEKICIEAEE
ERMNE (ESD) REBEHENBHRAETNTHY, RROEAK I THEHAITHFOMA T, BRMNZ ESD /X
RHASREBELET,

COEARMNZ ESD BEE, ERNA—N—ARNLARAAMARVNEOHEMZTDICEEL THBKERICIEE
T OPAX310-Q1 FNA AICEBE N TVWS ESD @K%, R 6-5ICRLUET, ESD REERKICE., W< 2H
DERAT TV AAF—RFEENTHY, ChsFAIERPHAE VA SELEN, RBOERS A
JICRDEBIN—TFT1TEhET, ADEVBRTEBEIEVE, ART U TRIBORIINT/NA ATELHE N
9, COREBEORE., BEORBREBEREIETITATILRENDLSERFFENET,

OPAX310-Q1 2k, ADEEEBREVOBICERAT T I A F—RABEEATVEVWCEICEELT
<EZW,

Power Supply
ESD Cell

+IN

Pl
ais
g

g

ouT
SHDN

5

V—

6-5. AP ESD i@
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6.3.8 A ESD &

OPAX310-Q1 77 S IZk, IXTOEVICALE ESD REEBAMBEAATNTVERT, ANTR. CORER
FIZT7ITAI)tE—7 ESD ANBETEEEN, R65ICRITLIIC, ADEVEEBREOBICERATT
V2T B4 F—RFBEBREATVWEVCENBRTY, COMER., EOBRL—ILOFEIICANBEENIFET
PAREMNBIER—TVAIFTIATHEELERTT, 7IMIIE—T AN ESDBEICKY ., ABELE
EROBOEBABHLEENET,

639> vy NADHEE

OPAX310-Q1 S FNA ALK, ART T Z2F142—T I L TEBEEEIDAZRNA E—RICBITITS
SHDN EVAEBENATVWET, COT—RTR, BBTOART U T7OHEEERIEEE 500nA XETT,
SHDN E> W7 95747 Low DT, SHDN EADAANERMAZOT YU High DEE, ¥ Y REDY
E—RHFAZ=TINIZBEYNET,

SHDN EE, AXRTU7OEANEFRL — )L EZHELLTVET, vy RETUBEDAL Y 3 )L REKN
500mV (i2%#fE) T, EREEICIHSUTENMLEFEA, AA—ABRAAYF VB ERETDILED, A4V F
VO ALY ANRICBERTFUVIANEENTVET, REAEAS YY NEUVEMEEZRRT S8, SHDN
EREMNSODY VEETEHIZIXLENHYET, BUEOD YU Low k. V- & (V) +02V DEOERE
EEBENET. AVBEODY Y High ik, (V=) +1.2V & V+ DENDEBELEEEhET, 7o 75254 %F—7
ILFBICIE, SHDNE>Z2EMBEOD Y U High ICRBTRXEN HYVET, 7o72T1E2—TILT3ICE.
SHDN E>Z2EB%BOD Y U Low ICEBBITAIHLENHYWET, TI TR, ¥y "NEI2 EZEBWE High E
EFE Low BEICERTSH, RBTE L ZE<HERLET, SHDNEVTHEECNIBREEER (V+) +
05VTY, COBELRINZEBADE, FTNAANEBELET,

SHDNEEEA E—RX 2 AD CMOS AZLTE, AT ARTUO7ON—=23a 2V @FM™IAIC, 90V R F
RTPOTON—23a v @ARTENT, Oy IOADICEYEfAEhET, NvFUERSHOT77US5—>3 T
&, COMEZFRIZDCELEILL > TTFEHERZARBICETZE, NYTURBHFEHEERTEET, IXT
DF+RLEREILVYYRNEITTRDEODAZ—TIILBELOFA =TI EEE 1ys RBICTDE%B
BELTLVET, F1E—T7IIREDEZE, HARBEAVE—X 2 ARETT, COT—FFTIFvICKY),
OPAX310S-Q1 5 — KRR 7> 7L TEELEY (TFNAAOE L ERBOT7FOTEANARICZELL V)
TEET) v Y NATUKE (o) FARRSFICKTFL., BEEAFIBMITZEEBMLET. FEO vV
RADUBERICSYY REDY (TF4E2—7)) ZBRICETITRICE., BEEShE 10kQ ERFZFEER
(Vg/2) ICIERT D HENf HYET,

6.4 T/)NM1 ADHET— K

OPAX310-Q1 N1 AICIE, 1 DDOBEET— RABY ET, BREEN 1.5V (£0.75V) & 5.5V (¥2.75V) D E I
HBRY)., ChsOFNA AHEELET,

OPAx310-Q1S *NA AL ¥y Y KA DY EVNHY), ART O T2 BREEENT—RICERETHE-HEHA
TEEXET, FHHICOVWTR, T2y vy REIUBE, 023 2SBLTLSEEL,
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TFP7Vr—>32eRK

Pz 3

LTOF770)5—2ar g8k, TFYRA AVAVIX DY ORBHBICEETNDEOTREEL,
FEHRA AVAYNIAVY TRZTOEEMTLETEMERIEVELELA. BCOENICTTS
HAOBEEHILODVTR, BEHEOEETHML TWAEES ZEILAYET, £k, BEEEHED
RAREERIELTANTDET, SATLANHEEBERTIHEN BV ET,

7TAFT7VUr—>a B8

OPAX310-Q1 77 XUDOL—INLY— L= ABIART > T &, REAERT7VTr—>a> ERICETE
TVWET, ZF/NA AKX 1.5V~55V TEEL, 125714 YAV TRELTVD 8., @BEWARBTZ 7V —
2avIZBLTWVWET, Class AB HAORE., /N4 AN BENICERET—RPY—TIL vy RO T—
RIZBITLTVWEHAE, V+ &EV-BOEENRSA D NIEBRE DS RBERARZRETEET, ALE
MEESHBEICEEAOL—IIFrEETNhTVWS LS., OPAX310-Q1 ) —ARFZ<OBREEBRE-ET2T7I
EFRBRTCERTEET,

T2 RENETFTVT—>3>

7.2.1 OPAx310-Q1 O—Y 4 REERE T FFV5r—3>

712, O—Y A REREI VI TTIT—23a 2V BICEBEE NI OPAX310-Q1 ZRUET,

lLoap l g ZLoap 5V

Device —@ Vour

Ra
1.2kQ

K 7-1. OPAX310-Q1 O—H A REBRE T FFV5—3>n
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7.2.1.1 R-EH

CORETORABEHREADESYTT,

« BREER:0A~1A

BARHENEE : 4.9V

BRYRNEE : 100mV

7.2.1.2 FMZR5FIE

M 7-1 OEBOEERSE. X1 ICRTEBYTT,

Vour = ILoap X Rsgynt X Gain 1)

BRER (lLoap) &V, ¥ MEM (Rsyunt) PHB TEERTHARELET, BRERIE 0A~1A ICFRE
ThET, ERERERBICO Y RNEEZ 100mV KB ICHEFTI LD, EBROT+ U MNERE X2 2FH
LCEEEhZET,

VSHUNT_MAX _ 100 mV
ILOAD_MAX 1A

RsHUNT = =100 mQ (2)

:_r—t 2h5, RSHUNT & 100mQ t%'i'%é nNEY, ILOAD & RSHUNT L:J:jfiﬁjzé ns %EB%—F‘; OPAx310-Q1
LR >THEIEE N, HH0V~49V ODENBEZERLET. OPASI0-QI AR EGHIBEEZERTDLHIC
BEETAVE, X3 Z2EALTEFHEENET,

Vout_Max — VOUT_MIN 3
v — @)
IN_MAX IN_MIN

Gain =

NI NS, BEBZT A AVNV EFEENET, ChiFEHN R & Rg TRELE Y., OPAX310-Q1 DT A
JEANVN ICBRETRDIEODENM RE B RV R DH A AXRFK 4 THELET,

Gain =1+ Re 4)
Rg

Rr 12 57.6kQ. Rg IC 1.2kQ Z#IRTB &, HAEDLETAVNV ICELL<BYWET, B 71 (CRTEETH
EENGEERRE, R72ICR0ET, T4, BEBERETSAVEROKOBERTHZEICEFELE
T COTAVREROLZZENE LR ETREE L, EBOBRERRIENIRELLS>ETEH A E—
AOALRILVEED>TREENE T, 1 VE—H VA LRILIZK>T, ERRLAY, FHEFEOXE. TO
W< DOADERENRENET, ZREBAVE—RXAOBRIATALAZEILRBDDT, DATLONTS
X—BRIZELETHREBRAE— X AZBRTDISBEN HYVET,

7.21.3 P7°Ur—> 3 2 H#R

w

Output (V)

N

0 0.2 0.4 0.6 0.8 1
lLoap (A)

7-2. O—Y 4 R, Bk OEERK
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7T3ERCHTHHESEE

OPAX310-Q1 77 Uk, 1.5V ~55V (x0.75V ~+2.75V) THET B CENRETATVERT, iz, <D
R -40°C~125°CTHATNE T, BHEEEFRLHFBEICI > TRESLEBHIZARMEN HD/NFAX -2 %
FERHREME, E02a2VICRLET,

AR

6V ZBADEREEZHNMIZDE, TNAALLKBENEREZEADARENI HVERT., THEXIEK
REH) RESRLTKEE W,

BEREVOELIC0AYF ONANRA AVTFUHERETRE, /A ADZVERYPEA VE—F 2 AOERA
SOEEICIPREZBETERT, NMANADAVFUHOBEOFHFMICOVTR., "LATIRDIHA RS
A2 2023V ZRLTLKEZL,

7T4LAFIb
741 LATFTIORNDHARSA>

TNAATEEOHERREERRITZ LD, UTORSBENIZPCBLAT7IRNFEEEALTSEZL,

o JARXE, EROERELEZZRALTTFOJERICEEL, ART O TEEOEREVICEHRTZI N
HBYVET NANAAVFUoHR, IS5V RAOERAVE—R D ABNAEZREL T, BFE /M1 A EEBT
BEHICERAENET,

- BEREDETITSUREDBIC, EESRD 0APF ES IV I NANA AV F oY EEGEL ., TSR
WDFNAADEL ICBRELE T, B—FR77UT5—>3>n0H8E,. VFASIZSURIZHLT 120
NANRA AV F oY EERINET DT,

s EROTFOTRPETFSRILBIOIZ 2 RESHMID L., /A XAE2MHTIREBMEN DOMRNA
FED1DTT, BE. ZEPCBNS>512ULOEBR ISR TL—ERATS, 950 R ITL—2
BOPRICKIALSE, EMI (BETH) /A XEZRWILKLKABZYWET, FORIL IS RET7FOT IF2UR
EYENICOBHL, TSV RERORNICEEERILVET,

s FEAYTVIZBERTRICEK., ANBBEZERESEFECEHIBRENSTEDLTHUTERELET,
ChEoDBEBFEEDELTHETEVEES, BRBEEEZ /A ADZBVEFEFTICTDELYIE, BEEICRES
BR2HENREINICEVERNIEEoNET,

o AFHEREIE, TEELERY FNARAICE<KBELET ("TLATIRNL 2838B), Ry £ Ry ZREASDICE
FHTHETDE, FSEREZR/MLTEEY,

o ANEBRETEDIRYVELKLET, AJEBREEEOREBBEBHTHITHDI_EICFELET,

s BELEFEOABEIC, BBEThZEAE—RXADH—R VI EZBEITZ L ZRFTLET, H—R
DoJFERATRE, FEICEETD. SETELEVNOREN SOV —IVEREZRBICEBTEET,

c TITWR, BEOHEZEZEHIC, BERBEAITHOETPCBEI -0 922 HBLET,

. BREOEBEBTR. TSAFYINYT—IADOKDDEACKY) HENTTIEENHYET, TI
Tk, PCB 2Kk TH%ELEET, PCB7ETVER—FILT, VU—Z2TFICFNARADINY T
—DICBYVIATENEKRD ERETDCEEHBLET, BEALEDRRTR, VU—_2J#%IZ85°CT 30
DEOEEBR—F T ZTAETD T,
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742 LA T NG
C3
T j OUTPUT
u1 =
T 132 T
4
C4

R3
NN—o0

_T_ Cc2
%:_—H—i I

7-4. EREBEAFART 7T OEMRL € FJ S - SC70 (DCK) /Ny 57—
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8TFNAABLVTRFIX NOYR—N
81 RFaAXAVRNDOHR—bp
8.1.1 B9EE R

BIEERICOVWTR, ATZZRLTKEE L,

o TEHR AVAVYIXDY, TARTUT O EMI BREZR (OPA333 & KU OPA333-Q1 Z A L 1261)a
FT70or—>3>- LR—=bK

s TEFHR AVAVYVILXTY, TQFN/SON ® PCB #£%&, 77V r—>3>- LR—h

s TEHR AVAYLIXDY, OOV R TJZYRNY Y- U—RigFaLODY Y NV T—=24 TF7
Dior—>3a>- LKR—h

82 RFIXYNOEMBENZZ (TS HE

RFEFIXROEFHICOVWTOBEBANZZITESICE, wwwiijcojp DTFNAARRBT7 A I)INAZBVTLIEE L,
[BAZVVYIOLTERIDE, BEEECNEIRNTOERERICEIZIA A IANEBEZITWMD ZENT
EEXT, ZTEOFMICOVTE, BETENERFIXANCIEENTVIRETBREEZCBELSEETL,

83HR—K VY—-R

TEHRA AZAYIADY B2E™M HR—b- TF3—=F L, IV THFRIDZEHOEEZERTICETIE
PREIFAN—RASAEADEEBICEN TEDIBMTT. BFOEFEZRELLY, HBOEBZL
V) IBIET, REATHESXIEBEEZRRICBDICENTEERT,
D2OEnTVBRIODTUOVER, BFRELELY "BROFTER, BHEINBDENTI, ChESRBETFHR- 4
DAIYNADY DEREBRTEIEOTREL, BFLETFHR A1 VAVIXAVYORBERRLIZED
TRHEVERBA. TFHRA AVAVIXYOERAZHESRLTLSEZ L,

-2

TEFHRA A 2AYIL XY E2E™ is a trademark of Texas Instruments.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
ITRXTOEER, ThEThOFRBEICREELET,

84 BBRHBICETEEER
CDICIKE, ESDICK>THETHAEMNIHYET, TFHA 41 VAVIXIYVIE, ICZRWYFRSKERICEEICE
A MR EALS CEARELET, ELLVRNBOSLAOREFIC EDE VB, 711 AERAT BB T IS E
?0
Alad ESD D& BHiE. hFARBEETA 57/\( ADE L AHEE TSI DR ET, HEE IC DA, /{5 X—&

ADOFRCENTRIEFTAREATVRAEL SHNDTREEN BB, WEFRELPIKBEI2TLET,

8.5 AFE
FEHA AVAYVIAVYHAEE CORZEICE. ASVKEO—EBLUTESIEHEnTVET,

9 HFTEE
Bf$ % p:3
2023 ¢ 12 A - IR

ﬂl‘

10 XAZAHIL, N\vT5—2, BRUEER

BBOR—JICE, XAZAL, NyTr—, BLOEXCHTIRR/RREATVET. COBEE, 18
EOF/AACHLTRBEATVBRIOTF—2TT, COF—RRFEBEBEENBENBY, k¥
IXY AU ENDBAEBUET, 78— hOTSVHREEAET ATV BAE, BEEHOH
BECB L,
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101 T—7" B8 LU —)L1ER
REEL DIMENSIONS TAPE DIMENSIONS

4 +‘|¢K0 <+ P1—»

oo & olo & 9 & T
& O &|( Bo W
Reel l

| |
Diameter
Cavity *I 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
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O OO O O Sprocket Holes
I I
[ [
Q1 : Q2 Q1 : Q2
d==q-=1 t-—1T-—1-IH
Q3 | Q4 Q3 | Q4 User Direction of Feed
| ¥ 4 | v
T T
=
Pocket Quadrants
- NYT=2 (N5 —=2 | . =) DA A0 BO KO P1 w E>10
R 2147 EV# ShQ E& (mm) | & W1 (mm) (mm) (mm) (mm) (mm) (mm) ]R
OPA310SQDBVRQ1 SOT-23 DBV 6 3000 180 8 3.2 3.2 14 4 8 Q3
OPA310SQDCKRQ1 | SOT-SC70 DCK 6 3000 178 9.0 2.4 2.5 1.2 4 8 Q3
OPA310QDBVRQ1 SOT-23 DBV 5 3000 180 8.4 32 3.2 1.4 4 8 Q3
OPA310QDCKRQ1 SOT-23 DBV 5 3000 178 9.0 24 25 1.2 4 8 Q3
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TAPE AND REEL BOX DIMENSIONS

704 R ”"";’ 21 Rvr—-vR "; sPQ | B&(mm) | E@mm) | B& (mm)
OPA310SQDBVRQ1 SOT-23 DBV 6 3000 210 185 35
OPA310SQDCKRQ1 SOT-SC70 DCK 6 3000 180 180 18
OPA310QDBVRQ1 SOT-23 DBV 5 3000 210 185 35
OPA310QDCKRQ1 SOT-23 DBV 5 3000 180 180 18
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102 XHAZH)N 7F—2&

PACKAGE OUTLINE
DBV0006A e SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—
INDEX AREA

0.25

3
ex 0-50
[ Jo2@][c]A[8] 0.15

0.00 TYP

GAGE PLANE
e b 1 L
. TYP 06
0 — o3 TYP SEATING PLANE

4214840/B  03/2018

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 0.15 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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SCALE:15X
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J Lo.w MAX JL 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS
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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

DBV0006A

SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

(R0.05) TYP /

]
T

6X (1.1) =

SOLDER PASTE EXAMPLE

BASED ON 0.125 mm THICK STENCIL
SCALE:15X

SYMM

4214840/B 03/2018

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—-G6)

PLASTIC SMALL—OUTLINE PACKAGE
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i - — 1 $ 1,80
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Pin 1/‘ ‘ T

Index Area 1 I:d b:l I:d S

J LSXM
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:
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o
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(2] 0,10
0,80 ‘ | | | | | | !
L ;ﬁ Seating Plane
10

Gauge Plane
Seating Plane

046
0,26

SR

4093553-4/G  01/2007

NOTES: All linear dimensions are in millimeters.

Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

A
B. This drawing is subject to change without notice.
C
D

Falls within JEDEC MO-203 variation AB.
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LAND PATTERN DATA
DCK (R—PDSO-G6) PLASTIC SMALL OUTLINE
Example Board Layout Stencil Openings

Based on a stencil thickness
of .127mm (.005inch).

HaE FHRE--
dEs oo

T T
/ 4 Fo

/Sé\der Mask Opening

\ T T————rbkd Geometry
/

N ﬁ 0,05 /
\ 0,50 /
/

~ _

4210356-3/C 07 /11

NOTES:  A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

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

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

E. 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. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC-7525 for other stencil recommendations.
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b PACKAGE OUTLINE
DBVO005A ~y SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

3.0
2.6 (™01
1.75
S atl ﬁ 050
PIN 1—
INDEX AREA

T

'
y

[=]

L]

1
—

L

0.5
5X 0.3

[ [o.2 [cAg[ | NOTE 5 L (1.1 J L

TYP

oo
o
om

4214839/G 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-178.

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

5. Support pin may differ or may not be present.
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EXAMPLE BOARD LAYOUT

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
PKG
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|
5
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2X (0.95) ! |
b ‘ |
B I e i
.
(R0.05) TYP / ‘L (2.6) _1
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK\ / OPENING
)
EXPOSED METAL EXPOSED METAL/
J L 0.07 MAX JL 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS
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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.

i) TEXAS
INSTRUMENTS
www.ti.com

Copyright © 2024 Texas Instruments Incorporated

BHICETZ 71— RK/VY O (CERBPHBREVEDE) EEEFE M

Product Folder Links: OPA310-Q1
English Data Sheet: SBOSAIO

ADVANCE INFORMATION


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/opa310-q1?qgpn=opa310-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSSL7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSSL7&partnum=OPA310-Q1
https://www.ti.com/product/ja-jp/opa310-q1?qgpn=opa310-q1
https://www.ti.com/lit/pdf/SBOSAI0

NOILVINYOANI 3ONVAQV

OPA310-Q1
JAJSSL7 — DECEMBER 2023

i3 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

DBVOO05A

EXAMPLE STENCIL DESIGN
SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR
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- BX(11) e ﬁ
u_’_ ‘
BX(08) o — +—  — - —f - 5
[ T
SYMM
t2+L¢ (1.9)
2X(0.95) T ‘ |
T .
773”7+*’**T* 74’“’ o
B
(R0.05) TYP /! ! 5

SOLD

ER PASTE EXAMPLE

BASED ON 0.125 mm THICK STENCIL

SCALE:15X
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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—-G5)

PLASTIC SMALL—OUTLINE PACKAGE
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—— == ——»] —
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\ 240
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)
L — Seating Plane
f ~__“~
010
0,00
4093553-3/G  01/2007
NOTES: All linear dimensions are in millimeters.

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 AA.

A
B. This drawing is subject to change without notice.
C
D
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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 ® (415)
(6)
POPA310QDBVRQ1 ACTIVE SOT-23 DBV 5 3000 TBD Call Tl Call T -40to 125
POPA310QDCKRQ1 ACTIVE SC70 DCK 5 3000 TBD Call Tl Call Tl -40 to 125
POPA310SQDBVRQ1 ACTIVE SOT-23 DBV 6 3000 TBD Call Tl Call TI -40to 125
POPA310SQDCKRQ1 ACTIVE SC70 DCK 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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