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& 1g: EREIE 400pA
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A HE: £0.5mV
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OPAX316-Q1 F ¥ FLif i A1 XUE 18 iz 5K 2 e #—
RARTHFE BB H BRI R . BB A
FrR0E . KSR (REEIE R L 8E N 400pA)
LS 10MHz 1% 58 4 B AR (R e 75

(1kHz I8 11 nVINHZ) #i&4r, RIkE BT Bk
BPUEFHE S RO DI 2R LG B o AR I B HL SRR
(IS SHOR 2538 F T VR PTEE IR R 2R IR
OPAX316-Q1 F{Aan A\ i B FEIL ™ A2 1) H I Mgt 75 4l

K, %A DR 2% 52 o BEL P A B 2 1 R R

OPAX316-Q1 KAz FH ) it, Jr &t A
RS . A A B 1 25 A8 4R K RFIL AT EMI
IR A, B IREA T A MR, JFHEA
FRHLBCH (ESD) TR (4kV HBM).

HRERIFL L, EATE 1.8V (20.9V) £ 5.5V
(x2.75V) FRHE RS N L/E. XFKHEE CMOS X
ZERIE TR IR 0L, B AL S B8 IR 7 A
IHFER DI ERAT, 62 &P N AR 75 2K

1) SCT70 (5) (OPA316-Q1). DFN (8). MSOP (8). SOIC (8)

(OPA2316-Q1) fil SOIC (14) £ (OPA4316-Q1)
i RO

e Ep HERSF GRFrfED
OPA316-Q1 SOT-23 (5) 1.60mm x 2.90mm
OPA2316-Q1 VSSOP (8) 3.00mm x 3.00mm
OPA4316-Q1 TSSOP (14) 4.40mm x 5.00mm
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+INC 10 | FEMEEA , BEC
-IND 13 | RHMmA , BED
+IN D 12 | FEMEEA , BE D
OUTA 1 0 W, BB A
OUTB 0 Wi, BEB
ouTC 0 Wi, BiEC
OuUTD 14 0 Wi, BED
V- 11 — RS E (N TFRERMH )
V+ 4 — EER

Copyright © 2016-2017, Texas Instruments Incorporated



http://www.ti.com.cn/product/cn/opa316-q1?qgpn=opa316-q1
http://www.ti.com.cn/product/cn/opa2316-q1?qgpn=opa2316-q1
http://www.ti.com.cn/product/cn/opa4316-q1?qgpn=opa4316-q1
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
OPA316-Q1, OPA2316-Q1, OPA4316-Q1
ZHCSFYOA —NOVEMBER 2016—REVISED JANUARY 2017 www.ti.com.cn
6 MK
6.1 @BXNJZAHFEHE
EEREBEXEETNS (BRESEHH ) O
B/ME BX{E By
R E 7 \Y
HiE (V=) -0.5 (V+) +0.5 \%
ESHASIH RE® E-3: (V+) = (V=) + 0.2 \Y;
iR @ -10 10 mA
wEs e B
Ta IERE -55 150 °C
T, &R 150 °C
Tstg PTERE -65 150 °C

(1) RAOBHEXNRAMEE TARFINETESNBRER KRBT, XEFIHNERNREIFEE , EHTRTRFEXERHTURE
BUETRAUANHEMEARM TEBERZT. KNELTFAENFRAERS T ALK EBN TR,

(2 WASIME-REENERREN. N TRERESDEFEN 0.5V WAAES | RFHBREHE 10mA REFK.

(3) MHFEEE  SNHRNE—MHEAR.

6.2 ESD #iEE
& By
N AR EER (HBM) , F4& AEC Q100-002W +4000
Vieso) Rene F B EHEE (CDM) , 4 AEC Q100-011 +750 v

(1) AEC Q100-002 &/~RI 228 ANSI/ESDA/JEDEC JS001 HSBiIT HBM RO M.

6.3 BUEITHRHE
HABRITRESERN (BRIESEHA )

RIME RAE| 2

Vg HERBE 1.8 55 \%
HERESLE -40 125 °C
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6.4 HMEEEER : OPA316-Q1

OPA316-Q1

AdgiR® DBV (SOT-23) L)

5 5IH

Roia EEFEHREO 221.7 °CIW
Roac(op) ZBHE (W) REO 144.7 °C/W
Ress ZFBBERAE® 49.7 °CIW
2 EEZTMIBHBLISHO 26.1 °CIW
Vs EEZTERRNBLTSHO 49 °CIW
Rusc(bon GEAE (KB ) /EO TER ‘ciw

(1) BXEZNRFRENNESER , BSHR (EE4A/ IC HEMER) BAHRE.

) E;LESE{M 2a HIRWIREF | 2B JESD51-7 BME , £— JEDEC #rf S K R EHTHE , NMIRBEARANREH THLEER
E BT,

(3) BRI AEHEMIIIT AR B ERIRBLEEINFE (TRER ) MH. JEDEC FRHEFEERXNRHHER , 18 T ANSI SEMI FR4 G30 -
88 F K EIFE R A

(4) SZEMRMMA , ATERER IESD51-8 PRV HBAEMSE AR BRKR ERES PCB REMIEHHITHERIRKRS.

(5) éﬁﬁi}]ﬂ"ﬂﬁﬁ%ﬁ& vyr EEBEHERRREFHNEER , 71BN JESD51-2a (£ 6 THE 7T ) NBHSRMIRE Ryjn WHERIESR
HY'LA/Am = o

(6) 3% E%ﬁ*&ﬁﬁ??& vig HERHEXRRRAFNLEE , BN JESD51-2a (5 6 HHE 7% ) NBNTEMIRE Ryja WHEREFR

BiZaE,

(7) BREAE (BR) EZ E#TSRNREERRBLEENT (K ) A, JEDEC fREHFEEHEXNIRAER , 18 AI7E ANSI SEMI #7

H G30 - 88 FIREIMERIA A,
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6.5 BARMEEEER : OPA2316-Q1
OPA2316-Q1
AREIRO DGK (VSSOP) L)
8 SIH
Rosa EEFEMRE P 186.6 °CIW
Rojciop) ZEEHFE (TR ) A 78.8 °CIW
Ross GF B @ 107.9 °C/W
vt BETHNBESHO 15.5 °C/W
Vi BEEETERRWBTSHO 106.3 °C/W
Roacbor) SE:HE (KL ) HEO FER W
(1) BXRESNEHAERNESER  BSH (FS4/ IC HERER) NARE.

@
©)

(4)
®)

(6)
@)

E;LEﬁsgisl-za HRMIRE R | #RB JESD51-7 FME , £—/ JEDEC /S K BERLEHTHE , NMREBEANREHETHEER

E R

B EHETRDH T AR FERKEBLESTHE (T ) AFH. JEDEC FRERRAMRNRNIER |, B 7T ANSI SEMI #7# G30 -

88 K EIAH I A9 AR

BRI , TIRE JESD51-8 HHHAESEAREHIRFK EREE PCB BEMNIRE P THERRKSE,

éﬂitgigﬁﬁﬁﬁ%& vy HEBRGESRRAFRMNLEER , AEN JESD51-2a (£ 6 TME 7 ) NANLTRMIRE Ryjn WHFEHEHFIR
ZRE.

g;%%gﬁﬁﬁ%& yig HERHESGRRATNER , B JESD51-2a (F 6 HHME 71 ) NEANSBRMNRE Ryyp WBEEHKEF
NiZBE,

BEAENE (BF ) BE EHTHRNRBERREBEEINE (KEP ) A, JEDEC FRARZEMEMINA IR , {8 AT1E ANSI SEMI 45

A G30 - 88 AR BB RIAYIHEA
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6.6 AMEEEE  OPA4316-Q1

OPA4316-Q1

AREIRO PW (TSSOP) L)

14 5|B

Rosa EEFEMRE P 117.2 °CIW
Rojciop) ZEEHFE (TR ) A 46.2 °CIW
Ross T B AR @ 58.9 °CIW
2 BEEZMHNBTSHO 4.9 °CIW
Vi BEEETERRWBTSHO 58.3 °C/W
Rosc(oon EENE (KB ) REO TER ‘cw

(1) BEXRESNEHRIEGNESER , B2H (FS4H IC HEAER) BARS.

(2) 7£ JESD51-2a #iRMIREH |, #RR JESD51-7 MME , F£— JEDEC #RfE S K IR EH#THE , A\MREBEANAKHTHEER

BEREH.

(3) BIYEHEMEP T/ AN INBERRSBLEINR (TNE ) A, JEDEC FrEFRBEMRXNIRNAHER |, 18 77E ANSI SEMI #7)# G30 -

88 FIEIME MY,

(4) AERARMA , TER JESD51-8 MM EHAEMAKREARKERES PCB BRENKFEHHATHERKS.

(5) %(;EJ]E%E%'&§§& y7 MEBRHERFRREF LR
ZRE,

(6) HREBERIFUSE v BERMHEXGRETHLER
REZRE.

, 38X JESD51-2a (£ 6 FHIE 7 T ) NBNSBEMIRE Ryja BWHERIEHIR
, AEX JESD51-2a ( 5 6 M 7 %7 ) NBNLBRMIRE Ry WHEHEH

(7)) BEENE (BR) BE ERTARNHFERRSEENS (K ) AHE, JEDEC FREFRAMRXNILHNIER , 8 T ANSI SEMI &

A G30 - 88 AR BB RIAYIHEA
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6.7 HBRHMH

Vs ( BEIREE ) = (V4) — (V2) = 1.8V & 5.5V,
TA=25°C , RL:].OI(Q(EEEVS/Z) vVCM=VS/2 y E-VOUT:VSIZ( B/%g":%ﬁiﬁﬂﬂ )

B8 | Wit | BME REE BAE| ¥
RiFEBE
. Vg =5V +0.5 25 mv
Vos MAKFBRE
Vg =5V, Tp = -40°C E 125°C +35 mv
dVos/dT ZB Vg =5V, Ty =-40°C & 125°C +2 +10 uv/°C
B R Vs=1.8V-55V, Vgu = (V-) +30 +150 v
tt S8 REMHXR - N
(PSRR) Vs=1.8V—-55V, Vgy = (V-) , Ta =—40°C & 125°C +250 vV
BESE , BER EER 10 vV
MABETE
Vg =1.8V E 2.5V (V-)-0.2 (V+) \%
Vem HIEBE
Vs =25V E 5.5V (V-)-0.2 (V4)+0.2 \%
Vs =1.8V, (V=) —0.2V < Vg < (V+) — 1.4V,
Th = —40°C & 125°C 70 86 ds
Vs =5.5V, (V=) —0.2V < Vg < (V+) — 1.4V,
Th = —40°C F 125°C 76 90 ds
CMRR AL Vs=1.8V,V, 0.2V E 1.8V
s=41. » Vem = —U. . s
Ta =—40°C E 125°C 57 2 d&
Vs =55V, Vey=-0.2V E5.7V,
Ta=-40°C & 125°C 65 80 ds
MARESR
+5 *15 pA
I RMAREBR
Ta = —40°C & 125°C +15 nA
. *2 +15 pA
los RMAKFBR
Ta =—40°C & 125°C +8 nA
R
E, WMABERS (BIEE) Vg =5V, f=0.1Hz & 10Hz 3 uVpp
en MABRERFZRE Vs =5V, f=1kHz 11 nV/Hz
in RAABRBREEE f = 1kHz 1.3 fANHZ
WAMR
Zp =5 2|2 10Q || pF
Zc Y 2|4 10MQ || pF
PigZS: -
Vs = 1.8V, (V=) + 0.04V < Vg < (V+) — 0.04V ,
R, = 10k2 94 100 dB
Vs =5.5V, (V-) + 0.05V < Vg < (V+) — 0.05V ,
R, = 10kO 104 110 dB
Vs f 1.8V, (V=) +0.1V < Vo< (V+) - 0.1V, 20 26 dB
R = 2kQ
Ao FABEME Vs =5.5V, (V-) + 0.15V < Vg < (V+) — 0.15V
s=5.5V, (V-) +0. <Vp < (V+)-0. s
R, = 2k 100 106 dB
Vs =5.5V, (V-) + 0.05V < Vg < (V+) — 0.05V , 86 @B
RL = 10kQ , Tp = —40°C E 125°C
Vs =5.5V, (V=) + 0.15V < Vg < (V+) — 0.15V , 84 4B
RL=2kQ , Tp = —40°C E 125°C
SRR G R
GBP WaRH RN Vg=5V,G=1 10 MHz
Om HBE Vg=5V,G=1 60 E
SR EE=x Vs=5V,G=1 6 Vius
BEXE 01%,Vs=5V,2VHEK ,G=1,C = 1
us
. 100pF
tS ELLHT“E—I N
FEXF 001%,Vs=5V,2VRHEk ,G=1,C = 1.66 s
100pF : i
tor TR E B[R Vg =5V, Vjy x 82 = Vg 0.3 us
10 Copyright © 2016-2017, Texas Instruments Incorporated
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B4 (continued)

Vg ( BEIREE ) = (V+) - (V-) = 1.8V E 55V,
To=25°C, R =10kQ (E#EEVs/2) ,Vem=Vs/2, BEVour=Vs/2 (BRIEZHIHHA )

2]

Pl

&/ME

HEE

RAE

By

THD + N

BEHAE + RO

V=5V, Vo=05Vrys, G=1
f = 1kHz

0.0008%

(1) =HiERKEs ; -3dB BRI R = 80kHzo

Copyright © 2016-2017, Texas Instruments Incorporated
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B4 (continued)
Vg ( BEIREE ) = (V+) - (V-) = 1.8V E 55V,
To=25°C, R =10kQ (EEE Vs /2) ,Veu=Vs/2, BVour=Vs/2 (BRIEZEE )
BB | Wit | BME nBE BAE| 2
i
Vg =18V, R =10kQ , T, =-40°C £ 125°C 15 mV
_ Vg =55V, R =10kQ , T =-40°C £ 125°C 30 mV
Vo AR T e TR B A L R0
Vg =1.8V, R =2kQ , Tp =-40°C £ 125°C 60 mV
Vg =55V, R =2kQ , Ty = -40°C £ 125°C 120 mvV
Isc ERR R Vg =5V +50 mA
Zo FFERH HipAHL Vg =5V, f=10MHz 250 Q
IR
Vg FEBE 1.8 5.5 \%
lo BIHABENBESER Vg =5V, lIp=0mA , Tp = -40°C E 125°C 400 500 WA
SnER A Al Vg =0V E 5.5V 200 us

12 MY © 2016-2017, Texas Instruments Incorporated
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6.8 HFE4EM

To=25°C,Vg=55V,R =10kQ (EEEV/2) ,Veu=Vs/2, B Vour=Vs/2 (BRIEZEHBE ) .

o (=] o -

n o [fe) o 0 o n o
o § 4 ¢ S o
Offset Voltage (mV)

1% 12551 MAKRBRBHN S HE

1 REREFESTHE

25 40

N 35

& 20 &

P @ 30

ko 2

g 15 g 25

Z <20

o o

[} 10 ()

2 215

c c

ué g 10

35 & s
0 0

nomnowmo

A A e A T AL A ]
GBS WBWB OO NN~N®BD DD

10.0

Offset Voltage Drift (uV/°C)

Ta=-40°C E +125°C , 1R1E 70 MRABRBEN T HE

2. RKERERBSHE

VSUPPLY (V)
V+=0.9V E 275V, V—=-0.9V E -2.75V,
BRONHEAET

5. K FBESHFHEMXR

2500 2500 ; ‘
1 1
2000 2000 ' 4 >
1500 1500 &\~ 5gsy Vow =295V 7|
_ CM . \ /_—._
1000 — 1000 ' .
S 500 — e S 500 :
2 1 2 L\
8 0 :_ " 2 0 —TL,
> =500 = > -500 s
-1000 -1000 d :
1 I N-
_ - P- ) h
1500 1500 B el . | Channel
—-2000 -2000 ‘ o
Transition
—2500 —2500
-75 -50 -25 0 25 50 75 100 125 150 -3 -2 -1 0 1 2 3
Temperature (°C) Vew (V)
ERoANEBE T V+ =275V, V—=-275V, &R 9 NEF & 5T
3. RABESBERMNXR 4. RABEEHEBERNXR
2500 ‘ ‘ ‘ 120 270
2000
Vo275V ¥ 100 [ 225
1500 s = — LI
1000 || Vs =209V 80 MR 180
500 \N\\\ Il i
< o~ e )
i g 60 \ = 135 g
) 0 £ Ul Phase —| @
> 500 § 40 I 0 3
~1000 20 N 45
-1500 0 V= 4275V Gain f \ 0
200 1 1 | |- Vg=20.9V ‘ \
—2500 -20 -45
08 10 12 14 16 18 20 22 24 26 28 1 10 100 1k 10k 100k 1M 10M  100M

Frequency (Hz)
VCM < (V+) —-1.4v

6. FTER B MM SR E AKX R
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ALY TR
To=25°C,Vs=55V,R =10kQ (EEE Vs/2) ,Vem=Vs/2, B Vour=Vs/2 (BRIESHHBE ).
100 100 ;
IIII 1)
75 5 75 f
II II
/' ll
50 7 50 = /
s Vez18v | S s Vs=18V / s
ERP — 3 2 Vv
i | — d i
< —— % $ E——
0 0 = —
| I
Vg=5.5V Vs=55V
.25 -25
-50 -50
-75 -50 -25 O 25 50 75 100 125 150 -75 50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
R = 10kQ R = 2kQ
7. FF M SRE R R 8. T MiE SBERNRF
25 100000
- g+
20 - -
™ 10000 H ls. -
15 \ —~ — los r’
© < /
c Qo
10 \ 21000
~ \ 58
8 s ==
= N 3G 100 /
3 0 R . L S 0o /
o : sg /
-5 = 9 10 /
10 H " G=+1 “\\ E_ é _—’/
G =+10 \ -1 gi
-15 G=. ;
-20 : : 0
10K 100K M 10M 100M -75 50 -25 0 25 50 75 100 125 150
Frequency (Hz) Temperature (°C)
9. AR BRSMEEM XK 10. AREM KX AERSRERNRXR
3 120
\§-\ 25T -0 @@
2 =2 100
2o
SN AN
1 85C cT 8 hling
/V\ \ 290 RN
S 125C 89 M
25 ‘ < 60 el
3 ‘ X o .
> / / % Z‘ \\\
1 15T V7 28 40 BN
85C ] w3
4 5% PSRR
-2 2 20
E 3
‘__é/ 25T ‘ -40T 8 (o [ CMRR
3 0
0 10 20 30 40 50 60 1 10 100 1k 10k 100k 1M
lout (MA) Frequency (Hz)
V+ =275V, V—=-275V
11. BB ERESH HERENXR 12. CMRR # PSRR SR HEKX R
(HAMARSE)

14

WX © 2016-2017, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/opa316-q1?qgpn=opa316-q1
http://www.ti.com.cn/product/cn/opa2316-q1?qgpn=opa2316-q1
http://www.ti.com.cn/product/cn/opa4316-q1?qgpn=opa4316-q1
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

OPA316-Q1, OPA2316-Q1, OPA4316-Q1
www.ti.com.cn ZHCSFYOA ~NOVEMBER 2016—REVISED JANUARY 2017

HAEE (ETR)

To=25°C,Vs=55V,R =10kQ (EEE Vs/2) ,Vem=Vs/2, B Vour=Vs/2 (BRIESHHBE ).

200 __ 1000
2 2
3 150 3 750
° Vg=18YV, (V-)-02V<Vey<(V+)-14V ’ °
5 100 ~A .7 5 500 v =1.8V, (V- 0.2V Vg < (V4)
5 50 —— 5 250 e
3 5 | te—_— -]
g 0 7 & o 4
% e | Vs=55V, (V-)-02V < Vs (V4)-14V % 250 | Ve=55V, (V)-02V Ve, s (V) +02V
= =
£ -100 < -500
o o
£ £
£ -150 £ -750
o o
(@) o
-200 -1000
-75 -50 —25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
13. CMRR 5BERIMXRK ( FEH ) 14. CMRR EBERMXXK ( BEH )
100
s
2 80
o Vg
E 60 ad
- g 1 i |
— 3
o 40 >
[J) =5
© L -
T I I
S 20 N I N R R e
3
@
g 0
g Peak-to-Peak Noise = Vgyg X 6.6 = 3 PV,
20 : : : — e : :
75 50 25 0 25 50 75 100 125 150 Time (1 s/div)
Temperature (°C)
15. PSRR SEERNETR 16.0.1Hz E 10Hz HABERE
1000 16
N \ 15
T /
z —
g 100 \ £ /
2 N z 13
2 = /
8 \ % 12 - A4
o 2
@ —
(]
2 10 \\ gu
[0] =
4 2 10
S
> 9
1 8
0.1 1 10 100 1k 10k 100k 0 05 1 15 2 25 3 35 4 45 5 55
Frequency (Hz) Common-Mode Voltage (V)
f = 1kHz
17. MABERFEZEESMEBENXR 18. MABRERFESEHEBERNXR
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HAEE (ETR)

To=25°C,Vs=55V,R =10kQ (EEE Vs/2) ,Vem=Vs/2, B Vour=Vs/2 (BRIESHHBE ).

0.1 -60 1. -40
g G=+1VIV,R_=10kQ 3 g = 3
g G=+1VIV,R =2kQ 2 o PN s
2 ~ ~ 3 2 0.1 St 60 3
2 | e G=-1VIV,R_=10kQ 3 2 NS 3
-1 N SJ
P01 | oo G=-1VIV,R =2kQ | 80 8 pa \Q\ g
2 =7 & S 0.01 Nell 80 o
5 ) o] 5 NSRS H =}
b ¥ @ b NG ; a
2 s | 3 NG g
© |14 2 5 o  0.001 it -100 &
c il —-——— re c o
g 0001 -100 + s G =+1 VIV, R, =10 kQf il +
= z = b
E 2 £ 0.0001 G=+1VIV,R =2kQ 120 &
3 2 s |- G=-1VIV,R, =10kQ g
3 2 3 o
= = N Bt G=-1VIV,R =2kQ Z
0.0001 -120 0.00001 -140
10 100 1k 10k 100k 0.001 0.01 0.1 1 10
Frequency (Hz) Output Amplitude (VRwms)
H#H = 80kHz , Vour = 0.5VRrus f = 1kHz , #3 = 80kHz
B 19. THD + N SR AN X R B 20. THD + N Ei@ERMNXR
450 450
425
400 — ==1 425
—]
ars |~ _””’____,z
z 9 z Vg=55V | — [
2 350 2 400
e e ///
325 L VS =18V
300 375
275
250 350
15 2 25 3 35 4 45 5 55 6 -75 -50 -25 0 25 50 75 100 125 150
Supply Voltage (V) Temperature (°C)
21. BAERERRBERNXR 22. BAERESRERNXR
10k 50
40
1k =
- < 20
©] s}
;(; \ % // R =1 kohm Rr = 1 kohm
2 20 i
100 o /
10 V= 100 mVpp o H
/ 725\/ :[
10 0 = = L
1 10 100 1k 10k 100k 1M 10M 100M 1000M Op 100p 200p 300p
Frequency (Hz) Capacitive Load (F)
V+ = 2.75V V—=-2.75V G =-1VIV

23. AR SME RN

xFR

24, MESEHEARBREMRR

16
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HARM ETR)
To=25°C,Vs=55V,R =10kQ (EEE Vs/2) ,Vem=Vs/2, B Vour=Vs/2 (BRIESHHBE ).
80 T |/
V
70 X“‘/é
60
/, Vour ‘\
€50 |
= \
240 g N
4 -
2 30 / —0 Vour [
° 20 / \‘ ’/ -
/ Vi= 100 mvpp . < 61Vep
10 ‘<r Sine Wave | |
0 / \ TI 1 1 1
op 100p 200p 300p Timew
Capacitive Load (F)
V+ = 2.75V G = +1VIV RL = 1kQ V+ =275V V—=-2.75V
V- =-2.75V
25 MESUHERREBHMXR 26. ZARMLR %
1V
55V VOUT\‘ y
| TN — =
\ VIN
2 Ay =
% % Slaturatfad Recovering Slewing
S Saturated Recovering Slewing ) Py
n Te]
VIN
0V ]
1V
Time (100 ns/div) Time (100 ns/div)
V+ =275V V- =-2.75V G =-10V/V V+ =275V V- =-2.75V G =-10V/V
27. Ed&iims 28. A E
\ —C_=10pF
< ——C, =100 pF
Z \L Z = P
= 71
Z \/
o 2
8 3
g £
B 8
2 «
EL =
VIN
Time (200 ns/div) Time (100 ns/div)
V+ =275V V- =-2.75V G = +1VIV V+ =275V CL = 100pF G = +1VIV
V- =-2.75V
29. /ME S BRI B 30. RI5SBIERIE AL
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SRR

#ET )

To=25°C,Vs=55V,R =10kQ (EEE Vs/2) ,Vem=Vs/2, B Vour=Vs/2 (BRIESHHBE ).

Frequency (Hz)
PRF =-10dBm

35. \REBA RS EN
BT RIS (EMIRR IN+) ERRE <R

100 40
N N
E 8 E 20 [
[4] [}
3 60 3 H
g > 0 |E======F= :A\:}:::::::::::::::::::::
© ©
g 40 £ 0.1% Settling = +2 mV
£ c -20
2 20 o I
s _/\ 0.1% Settling = 2 mVv 8 40
® g |zz====-1 - s - ©
o 0 [F======3 H R R A S R fa
: l 2 o
5 -20 =
(@] o
40 -80
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Time (us) Time (ps)
C, = 100pF G = +1VV C, = 100pF G = +1VV
31. EXfE5ERE 32. ARESEIREE
70 7
6 [ Vg=55V
60 ‘\ es5 \
~L o
~ > =
\\ Isc, Source b Vs =5V \_/ Maximum output voltage without
< A 24 slew-rate induced distortion. 1
£ 50 g
>
4 = 5 8
lsc, Sink \\ g |v.-18v \
, Sin -1
40 = g %= \\
T ! \
30 0
-75 -50 -25 0 25 50 75 100 125 150 100k 1M 10M
Temperature (°C) Frequency (Hz)
M 33. SR RS RERANXR M 34. BABHRES
SR R B ER XK
100 0
80 -20
o -~ —40
S %0 ‘NM{ ) /
X
E //ﬂ T -60
1%}
£ 40 S
E \___\/\/\rﬂ/ o 80
20 ~100
0 -120
10M 100M 1G 10G 10 100 1k 10k 100k M 10M

Frequency (Hz)
V+ =275V, V—=-2.75V

36. BESBEEMRENRXR

18

WX © 2016-2017, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/opa316-q1?qgpn=opa316-q1
http://www.ti.com.cn/product/cn/opa2316-q1?qgpn=opa2316-q1
http://www.ti.com.cn/product/cn/opa4316-q1?qgpn=opa4316-q1
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
OPA316-Q1, OPA2316-Q1, OPA4316-Q1
www.ti.com.cn ZHCSFYOA —NOVEMBER 2016—REVISED JANUARY 2017
7 1F4H e
7.1 #R

OPAx316-Ql R—RIEFRKINZE, IEMMANAHNESEMRKRES, XERHNWI/ELEEBERN 1.8V 55V,
BBy AEEM  HEERATRMER NA. WEE %, AB EHHRAEBRZNEEE v+ Stz b
F—2BNTRETF 10kQ BWHE. MAREEETESREHMNEEYN , T OPAX316-Q1 RIIF[EATFIL
FAEMBERNA, ERMANGHZRTRET XASHSEE (AEEERBE NAF ) , AEXERAFFEEES
X3 EEEE B RES (ADC),

OPAx316-Q1 %% BE& 10MHz W3R A 6V/ius EEEX | BEMNEEMNE 400pA HERBER , NTEIIFEREN S
MTERERFN ML, B A Pt EARIFHAE  HAaARBHEERE (£ 1kHz B4R 11nvVHzZ ) |, %
AREHERE (5pA) , BHAENHAKBBEERN 0.5mV,

7.2 ZThEEEMR
(1) e ({) ®
- e -

Veias1 Class AB
Control —O Vo
Circuitry

FT% —ik-

gD ®© ©

Vo
(Ground)

Copyright © 2017, Texas Instruments Incorporated

7.3 %M 8H

731 I{EHE

OPAx316-Ql IEE M ASRTE 1.8V £ 5.5V WEEBE AN AIRIEETT. A, FEMIEE —40°C & +125°C BE T
EH, HAASM BERPEATHEIEBEREETLMEZETLHNSE.
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M B ETR)
732 BEH@WA

OPAx316-Q1 Ry AREEECEEERNEM EOAT BT 200mV , NTiZES T 2.5V PEFHEE, HE
BE—NEAAALREIT - —N N AEWMAZDINF— P AEEZEDXHEK , MEEER FiR. HMARERIE
E3 (BEE (V+) — 1.4V BSTESRRHBEE 200mV 2A ) &, N AENER ; MYBMAERTHEREE
200mV B KR4 (V+) — 1.4V ZEK , P AEREM. £—NEBENT (V+) — 1.2V E (V+) — 1V ZEH/D IR X
A, BNBEREHLITIF, Itk 200mV H XIS AELAE I ZAEMRERL , && A&k 200mV. Rt | iR K
5 ( AAREHF ) EEFELHOBENT (V+) - 1.4V E (V+) — 1.2V 28, Tk EWEBESE (V+) - 1V &
%/12;_?.‘\%\/%12_@0 ERERXERN , EREEZXENETHEL , PSRR. CMRR, kKF®BEE, XFZEEM THD
Be Al Be N P o

7.3.3 WAM ESD ®#H

OPAx316-Q1 EFTASIM LHES THE ESD R LR, RAANBMESIMME , XNERPEESIEE A S|
BRI EEENS R -RE. REERNLENRATEE RPPOATET 10mA |, XL ESD RIF —MEREE
1R A B 5 A AR 37 SR T WEE T SR B A A B BE R N B 45 3R 3h Y A A S SR BR 5 A BB RN
g HARRSEMAARSBZRMARORIRS  EXNRFBBONAS , ZEXARBERE B+, ZENREERE

loverLoAD
10-mA max
—>

37. W ABERREP

7.3.4 HEMH L (CMRR)

OPAx316-Q1 Y CMRR BRUSMARIEEN , RN TELENNA L AF A UERARETER ; $2HESEM
®o HE , FmUAPLAH T ZBREERTEREE [Vey < (V+) — 1.4V] HHEEEAR CMRR, HNAZTER
RAEP-—NMEZFRANE | WARKERRARGNED, X, BAHETEEN CMRR % Vgy = -0.2V £ 5.7V
FHET (WTF Vs=55V) EEN, REXNMEBSBNERRXBRNEL , 0E 4 FiR.

7.3.5 EMI 3B M AR R

EMZERABNTERTH EM) WERBYSEFTE. RES EMI HASEKRAKES , RESSHHAUET
HERKXAEEE EM BN UERERME, XMeEERNIBESELERXNESERSIEN. 2R EM AREER
FRIEMNZERAEESIIThEE , BERESMASIHTERRZRS I WA, OPA316-Q1l ZERASRRIEE T NI M
MNMEBEERES , ZEREURAOHMASEN EM B, ERSREHABNESERIER, ERSFHEN KA
80MHz (-3dB) VB IL 3R Mkt , EBEHS 1557 20dB I X,

TI E&F A HTE 10MHz £ 6GHz B RSNIEEEARBNENELEERAEZNMENINEE. EMI M L (EMIRR)
BRATR EM MiEERLEREZERARS. 35 £RT OPAx316-Q1 MINIALER, BXEZER , BSH
CEE AR EMI HIFIE)

7.3.6 HBEH@mH

OPAx316-Q1 #afr = —M{EIh#E, KBRS ESHAAEE  TREBANMERIED, —MEFHFRREEN AB £
AHRARU TR ENMEZEDIE. IT 10kQ WEAMRE , TRENNERFRBEERSD K AHERERHE
AR 30mV SR, FRNAHBERSAZRARERERFRHCTERNZENNEESD ; HSHE 11.
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M B ETR)
7.3.7 BHEABARES

OPAx316-Ql ¥AT FER3 BMABNNA, SFEZEMRAR—# , AIREFELRXE OPAX316-Ql EERIRE
MBERR. THRERABNEZITREREN , EEZRBENCZERARBREE. fH. BxNHHARER
R, GESFSMNMASEMEL ,

ERUER (LVV) EAERETEIEENRNEZERABRERZLHATRENER. BRNBEEZERARM
HEEASEESE , ERIRARA=E—NMEEIBBRRANR R, MUBREBNE/EESEARNEMmEMN, RF
mE , JEMERIRIT 25% W (40° HUME )  XETERETCHERAESNREE. FERANS
BE (CL WEART 1uF ) WENHEKBE (ESR) BUARERBIAENOMBULENE , NTERAERRFRE. #M
RARBARERESRAREBRIEANES, YEESBEES EMNERARH I PIERE |, XMEMHIRE)
EEHe+928HE, ESHEE 24 (G =-1V/V) MB 25 (G = 1VIV),

wA—ADEMERR (BERN 10Q E 20Q ) AISUEINR A 2 AESE BN R AN B IEREAEED (0E 38 IR ) o
RANEEB[ARNBD T ERBFRABAEXOT PR, R, XNKRIHH —N A 8ERIE X N8 ey S5k B A A
F-ENHERHARNERBHSER - NP ESR. W ESERHE LESIA-— MRS HZENERIRE,

RS
VOUT
ViNO 10Qto
20Q R C

38. HWEAMARENED

7.3.8 dHixE

EHMEE LR ZERAREF A ENBIRSME DL ERSAENRE, HYAEBEERTEMARERSEEME
SHHMETEBRER , EERASNAEB[HHABMANX, SHHAMNXE , SRV BEREREAEENERE
B MR, HBEHFARE R LIRS |, ST RUIEENEZERHITEGR, Rt , IENPEBERETY
HiRE e E SR BN E, OPAXx316-Q1 HIIHH K E AT E KL R 300ns.

7.4 BHIHEEER
OPAx316-Ql SR EEBRRINER, XERG4TRENABREN LB REERABRINBRAKREER.
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8 R AMXHE

x
TR E8 FET TI AAABKNEE , TI MEREEBENTEMN, T E’Jg
F‘F‘ﬁmiﬁiﬂﬁ:m SERTHRMA, B RTANRERITEME , WEARENLEE
®o

8.1 RAER

8.1.1 —fREE

YHEWIEKEFESH  ZBHEEEERFIEATNRETNEENTR. BUXNZRTRENZER T EZRER
KAEWEHESIM ERE— RC KBS, WA 39 FR.

Re Re

R, ——0 Vour

1
-3dB = 2nR,C,
Vour (4, Be (1 __
Vin Rg /\1 +sR,C;

39. Bif RKIEIE KR

NRFEESRE , 2T EZSWMI]RKER. Sallen-Key JEKERATATERULIUES , 1B 40 FiR. N TIRE
BELR  HABNEEAASERBIMEHIEMN 8 T 10 £, FETX—EN TESHRABEAMRE,

01
I
il
R,=R,=R
. . C, = 02 =C
1 2 Q = Peaking factor
Vin o— AN, AN _T_ + (Butterworth Q = 0.707)
—0O V,
C, out f 1
P -3~ 2nRC
Re .
a

40. FIRIEE Sallen-Key KT

8.2 HANHH

BE MR REZHES. 41 B, FEERAFMA—N 2.7V WBEREF 0.1V £ 2.4V BWEIRHEAERNR
23V MESHH, ARABERAMETEAGARERSLME, LBEBAMNBAB[EE. —MTHRABRES
%)EF%E;:FFEEEE (VOUT+)° %—/I\Hj(%&%ﬁl#ﬁﬂﬂ;é%%ﬁuiﬁi VOUT—° VOUT+ *u VOUT— :}E':Eﬂ‘j 0.1v §
2.4V, ESBE (Vore) = Vours M Vour- ZANESR , XK —1 2.3V NED R EETBE,
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HAENA ETR)

R2
27V
R1
VWY ¥ VouT-
R3 —(
.
V|
25V R‘% - i\’j VDIFF
+
VouT+
(
41. Bimm AR ES N EFREER
8.2.1 i®itER
£ 1FIHTRIER -
* 1. ®itSH
®iteH &
BREE 2.7V
BEAE®BE 2.5V
WABE 0.1V E 2.4V
WMHESBE +2.3V
WHREBRE 1.25V
MEBWHR 5MHz

8.2.2 FMRITRE

EE 4L F, BREIRERARS (Vi) AFERNMILEES (Vours M Vour-) , EFERARIMEASRNEAE
EE,E (VREF)° VOUT+ IEE%_/PH&*%EE’JWIEH s %ﬂ%ﬁﬁl%% (VIN) E@%)EFH&ZF ( yu/l-}ﬁ 1 Fﬁ'/_j_\ ) (] VOUT— IEE%:
j;ﬁ_izk%%ﬂ’ﬂﬁitﬂ , BHRKRERBEA Veer MRBBERNE Vi, MRBRMREERE. Vour WEZEBWARK 2
FIT7o

Vout+ = Vin @

Vout- = Vrer X( Ry JX[LL&}‘VW <22
R; +R, R, R, @

E0RHES (Vorr) BAEMNRIRRHES (Vours M Vour_ ) ZANER. WX 3 8RT Ve WEBEK, £

PR 4 MK 5 FRFRAEHNA R, =R, Ml Ry = R, MMRM , AEEBELHLN 6, FALEE , KFAKBAR

f%fﬁg;—ﬁﬁﬁg s ﬁjl\ﬂlj(%%ﬂ’ﬂasijﬁﬁﬂj%ﬂ: VREFO §ﬁ$ﬁﬂj§a@ﬂg 2 x VREF° Jttgi* , ;E*EEE-EE?EE VREF E’g_¥ ’
DL\I 7 F Zl__\o

R R R
Voiee = Vouts — Vour.. = VINx [1+ R—ZJ — VR % [ 4 j x (1+ _2J

1 R3+Ry Ry (3)
Vout+ = Vin ()
Vout- = Vrer ~ Vi ®)
Vbirr = 2% ViN = VRer (6)
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Viey = [Mj V.
2 2 (7)

8.2.2.1 HMARSERE

MATSENEZERXNREFERBEN B, HERACENAHERERERETEEE, BEBLT , EEXA
BEHZHMmANBEIZEROMAE. TTFRERITHEEZRRE , A%ERT OPAx316-Ql , ANENRTE
;; ESMHZ WEHRTR. TRMIIZFELAFZEGZIEDIE , BRAXATNKEZBTRRBEEFN NAXIRE
B o

8.2.2.2 LA MHEEE

BT Vour. WEZRREBSERBTEMES (R, Ry Ry MR, ) , AtNEAREZNBHEBREARERSMHEE
ABRKRERDMRE, HRITEABABEN 49.9k0 BREN 0.1% WEBEMHRR, BR , IRRERFEXESH
ALLERBRBAME (6kQ HER ) UEBNMRERIFERSE, XHITUABRBHERRSETRAB[RS,
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8.2.3 NAM%
42, B 43 ME 44 2NEMNEERBEELAE 0.1V £ 24V MABEMERN . BMAGASBESEFRLE OV

ZE 25V, BEHERHEANFTESE 0.1V BESRELME, AXEZITATHATFRE OPAx316-Q1 HIHE MR EEZHHY

BEZHAER B

SR (R AZESHHBERBESERIT) o

2.50

2.00

=
o
=}

Vout+ (V)

=
o
S

Vout- (V)

0.50

0.00

0.00

0.50 1.00 1.50
Input voltage (V)

42. Vour+ SHABERMRR

2.00 2.50

=
o
=}

=
o
=]

0.50

0.00

2.50 \
N

2.00

N

N

N

N

0.00 0.50

1.00 1.50 2.00 2.50
Input voltage (V)

43. Vour- SHABERMRXR

2.50
2.00
1.50
1.00
0.50
0.00
-0.50
-1.00
-1.50
-2.00
-2.50

Vdiff (V)

V4

pd

/’

e

0.00

0.50 1.00 1.50
Input voltage (V)

2.00

44. Vpirr SR ABEEBXER

2.50
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‘\ A
9 EJREW

OPAx316-Q1 RIIWHE THEBETER 1.8V & 5.5V (£0.9V E +2.75V ) ; HFZHIKE —40°C = +125°C KR
ETER, AR S RENSEATERIFEERBENTLHEAEFEL,

CAUTION
BREERT 7V AR B ERKABRSE ; BSALXRATERE &Ko

f 0.1pF EHRBARKME T BIRSIMHMNL , ZREFTURMEEAEERFEBRNBERE, BXERERHRN
BNEZER , BSRMEEE B85,
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10 ®hE
10.1 #H/EIEmM

NTRUBHNREZITHRE , NEARFH PCB AR , B4 :

%;Eijﬁgfiﬂﬁﬁ*%ﬁglﬁiﬂl«)l&i‘z:ﬁﬁijﬁﬁﬁﬁlﬁﬂlEE.%O EREARBLREEL RN KEH S

BRBOBERE,

- ESANERS|IEMEEZ RIEEE ESR 0.1uF MESRKBRSE , HEVERERTRSF. M v+ FiE
IR AN ERBR[EATEEERR NA.

FEBRNENMNRFR 2B RRELNSGERNEENE S 22— Z& PCB HEEN—RHZE

BIMERERE, EHEEMTHRAMBEBE TN (EM) BFE, B/ 0 X 85t MR L1579 2

fRE , B RCEEEMBR,

NTBOEERE  BLAAELRTREEEBRIMEEL, WRXEELTRERBTIBRS |, iLBBE

SE5EERFNELEEARLEFTHEHRTES,

5’_1~‘:§Béﬂ1¢ﬂ’91ﬁ|§ﬁ)§§$ﬁ§§1¢o £ Re M R WERMBMATREAREMNNEFEBS (WE 45 Fr

T~ )o

RUgEREMAEL, 112, MAELRLEPHBBNIS .

EZREXBELARRERAHEBENRT R, IHATEZRDEELETRBE T =LK ER,

10.2 R RHI
Run the input traces
as far away from VS+
the supply lines Vin
as possible.
T
Vs- N v ] ' —O GND
? LI
V- Usl low-ESR,
| I )
Use alow-ESR, __| ceramic k_Jypass
ceramic bypass capacitor.
capacitor. Re
-IN ouT —O vouT

GND
Xce components Re
close to the device

and to each other to
reduce parasitic
errors.
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11 2RI SRS 7 Fr

11.1 RS
BTS2 SRS T [ 8 Sk 2 5

11.1.1 M= CHY

TS R U A ISR

o (IBHMAESHER T (EMI) FIFEE)
o HATIEI F ZZ S I A R S T
11.2 AHRHERE

ﬁé BT PO G . AR RRSORY . SCRFAIAR X SRR TR RN A DA A A A BN S P R 1]
F ko

F 2. MHBERE
A FE 3R TR 53K HARCEY T B AR KRFAIALIX
OPA316-Q1 i HL A Ak i HL A Ak T HL A Ak T HL A Ak T HL A Ak
OPA2316-Q1 T HL A Ak T HL A Ak T HL A Ak T HL A Ak T HL A Ak
OPA4316-Q1 T HL A Ak i HL A Ak i HL A Ak i HL A Ak T HL A Ak

11.3  FHWROCR BE s sn

BIRWSCRE BN, 1B SHE Tl.ecom.en LHISSFEM O, miih LAREsE 47N, Biara B #igs
e R ENUNE ., AREMEAER, EEREEM OB ST ES e I il k.

11.4 #HX&EJE

THSEEHAT T aXFRNERE. SENANTHZI I EERBEEREE. XEATHATHEE TI HRAE ,
HFEFR—ERRTI WAL ; HSH TIH (ERAK) -

TIE2E™ HELAX T 49 TREJPX TG (E2E) X, btk X613 B8 E Te# TRIM 2 B hE, £
e2e.ticom 1 , BALZARE, 5 ZHR, HRBBEHERTIEN —EHPERRFE,

RitXZEF T SERIIXSF UTHBEREERERYMN E2E Bz, RIIXBFIEURBRIZFNRRER.

11.5 ®br
E2E is a trademark of Texas Instruments.

11.6 HHRHEZL

A o Ea S EIRMAE ESD R, (RSN, RS R B T S ik, WE MOS [ R
hia\ i

11.7 ARiEE

SLYZ022 — TI ARiEH,
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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)

OPA2316QDGKQ1 ACTIVE VSSOP DGK 8 80 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 15E6 Samples
OPA2316QDGKRQ1 ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 15E6 Samples
OPA316QDBVRQ1 ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 15AD
OPA316QDBVTQ1 ACTIVE SOT-23 DBV 5 250 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 15AD
OPA4316QPWRQ1 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 125 4316Q1

® 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: TI 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.

® Lead 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.
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Important Information and Disclaimer: The information provided on this page represents TlI'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 Tl 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
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 O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
OPA2316QDGKRQ1 VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA316QDBVRQ1 SOT-23 | DBV 3000 178.0 9.0 33 3.2 14 4.0 8.0 Q3
OPA316QDBVTQ1 SOT-23 | DBV 250 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA4316QPWRQ1 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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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)

OPA2316QDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
OPA316QDBVRQ1 SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA316QDBVTQ1 SOT-23 DBV 5 250 180.0 180.0 18.0
OPA4316QPWRQ1 TSSOP PW 14 2000 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA2316QDGKQ1 DGK VSSOP 8 80 330 6.55 500 2.88
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

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

GAGE PLANE

f

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

4214839/K 08/2024

NOTES:

[N

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

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

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

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

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

EXPOSED METAL

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

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

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

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/K 08/2024

NOTES: (continued)

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

SMALL OUTLINE PACKAGE

02
| Soacl— -

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

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.

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

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

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

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

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

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

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

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

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

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

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N
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EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL
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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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

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

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