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OPAx316 10MHz, fKIh&, KM, #HBHMm ALY (RRIO), 1.8V
CMOS IRk #
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o HfyMAASATYE: 10MHz OPAX316 FRFIHE%. XK DY #5128 BN AR B —
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o fRHHE: +0.5mV PN T AR B RS . R B IS
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o NI (RE/EELTHE (EMI) JEJ 38 Ao

* FTUR: OPA2316S OPAX316 £ 11:F HI Rt F (0 e i, 7 (B ML B A
© PRELEHE: —40°C £ +125°C B, A M 2R B R RFVEMI 18

2 RiF 8, AR PRI, I HAT S

o HBftE RS (ESD) {4 (4kV HBM).

— YRR TN, ESFRA IR 2L, EATE 1.8V (+0.9V) £ 5.5V
TR (R R e (+2.75V) PR T TAE. XS0 8 K
o fBEEE SR CMOS 25K 4% 5 OPAX313 fll OPAX314 #4HL,
. K R PSRBT TR I M IR, L
o IR BRI 2 FaoR AR 2 3k
° Eﬁ/f&%ﬁ %§#H§E\(l)
- A BIRS xﬂg HERT Gt
SC-70 (5) 1.25mm x 2.00mm
OPA316
SOT-23 (5) 1.60mm x 2.90mm
DFN (8) 3.00mm x 3.00mm
OPA2316 MSOP. VSSOP (8) |3.00mm x 3.00mm
SOIC (8) 3.91mm x 4.90mm
MSOP. VSSOP | 3.00mm x 3.00mm
OPA2316S (10)
X2QFN (10) 1.50mm x 2.00mm
TSSOP (14) 4.40mm x 5.00mm
OPA4316
SOIC (14) 8.65mm x 3.91mm

@ ?{gg? TR AT P, 35 2 D U A R A AT AT A

BARARE e S A%
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5| B ThaE
31 |
OPA316 OPA2316 OPA2316S OPA4316 6
% | bev | pek | D DDFSGK‘ DGS RUG PW D
+IN 3 1 — — — — — ELEETPN
+IN A — — 3 3 10 3 3 ERiELTPN
+IN B — — 5 7 4 5 5 =48 % A
+INC — — — — — 10 10 =48 % A
+IND — — — — — 12 12 ERiELTPN
—IN 4 3 — — — — — RAE®A
—INA — — 2 2 9 2 2 RAE%A
-INB — — 6 8 5 6 6 RAE% A
-INC — — — — — 9 9 RAE% A
—-IND — — — — — 13 13 RAE%A
ouT 1 4 — — — — — W
OUT A — — 1 1 8 1 1 Lok
OUTB — — 7 9 6 7 7 Lok
ouTC — — — — — 8 8 W
ouT D — — — — — 14 14 i
SHON — — 5 2 — — KM (BBEST)  BA(BEELRT)
AN — — 6 3 — — XM (BBERT)  BA (BBEET)
V+ 10 4 4 EBR
V- 4 11 11 SRR (N TR BREH )
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6 A

6.1 #“XHRAFMEE
EERBREETUE (BRIESHHHE) O

B/ME BKE By
BRBE 7 \Y
> HiE (V-)-05 (V+) +0.5 \Y
ESHASIH RE® E-3: (V+) = (V=) + 0.2 \Y;
BiR®@ 10 mA
wEs e B¥&
Ta IEBE -55 150 °C
T; o) 150 °C
Tetg PERE 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 #iE|
EERBREESEANSE (BRESEHRHA ),

& LX0]
v S AEtheE R (HBM) , 4 ANSI/ESDA/JEDEC JS-001() +4000 v
(ESD) : KBS HHER (CDM) , B4 JEDEC #1358 JESD22-C101@ +1500
(1) JEDEC 344 JEP155 {g§H : 500V HBM Y BB IE4T M ESD B4R TR &4,
(2) JEDEC 3#% JEP157 f§iH : 250V CDM B EESTE#R/HE ESD HHIRB T RE &R,

6.3

BUUETRNGF

EERBREEEEANSE (BRIESHHHA ).

BME BRKE| R

Vg HFRHE 1.8 55 \%
HMERESEE —-40 125 °C

6.4 MHMEEEER  OPA316

OPA316
RAERR O DBV (SOT23) DCK (SC70) By
5 SR 5 5[H

Roia EERERE O 221.7 263.3 °CIW
Rojciop) ZEHNE (W) REO 144.7 75.5 °CIW
Ross G BRI @ 49.7 51 °CIW
vt BEEMBNB TS HO 26.1 1 °CIW
Vs BETHRRNEBETSHO 49 50.3 °C/W
Rosc(boy SEHNE (KL ) REO TER TER C/W

1
@

©)

(4)
®)

(6)
@)

BRESNFRIEFNESER , ES0 (ES4FIC HEMRIEHRF) (SPRAIS3),

EéES?Sl-Za HIRMIRE R | 288 JESD51-7 FME , £—/N JEDEC /S K BEAR LEHTHE , NTTRBEARNREHTHEER

ﬁ./“\pﬁ o

BEEHEMSHATARNIR B ERIKREBLEEZINFT (NS ) MM, JEDEC FMEFEERRXNIRHER , 18 T4 ANSI SEMI F5A4 G30 -

88 IR EH AR

SZRMMA , WTRB JESD51-8 FHHAEFEASRE B EREE PCB REMNRERHITHERRS.

%gzg%&ﬁﬁ%ﬁk yyr EESEHEXGRRETNGE , T8 JESD51-2a (£ 6 THE 7 ) NENSBMIKE Ryjn WHEREHRK

BiZEE,

gﬁ%%&éﬁﬁﬁ%ﬁ yig HESHESRRATNE R , Tl JESD51-2a (E 6 FHE 71 ) NENSBEMNKE Ryjp WBEEHRES
BiZBE.

BEEAE (BR ) BE LHTHARURGERRBLEENS (K ) AP, JEDEC tREHEBHEXNEAHER |, /8 7[7E ANSI SEMI #5

# G30 - 88 FXEIMEM A,
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6.5 HMHEEEE  OPA2316

OPA2316

AR O RMEERR D (SO) DGK (MSOP) DRG (DFN) LX)

8 SIH 8 SIH 8 SIH

Roia GEFEHRE P 127.2 186.6 56.3 °CIW
Resciop) ZEHFE (TR ) HEO 716 78.8 72.2 °C/W
Ross GEBRARHRE@ 68.2 107.9 31 °CIW
2 BEEZTMHNBTSHO 22 155 23 °CIW
Vi BETHRRNBTESHO 67.6 106.3 21.2 °C/IW
Roac(boy GEEHE (RSP ) AEO TEA TEA 10.9 °CIW

(1) BREENFRIENNESEE , B2H (¥E4H IC H#ERER) (SPRAIS3),
) E;LEﬁsgisl-za HEIRNIREF | 288 JESD51-7 BWME , £— JEDEC #7ES K BEER EFHTHE , NMIRBEARANREH THLEER
E R
(3) BRI AEHEMIIIT AR B ERIRBLEEINFE (TRER ) MH. JEDEC FRHEFEERXNRHHER , 18 T ANSI SEMI FR4 G30 -
88 F K EIFE R A
(4) SZMMMA , TREB IESD51-8 FHHBAEFEARE AR ENRES PCB BEMNREFRRITHERRKS.
(5) %@EE&B%E%%& vyr EEBEHERRREFHNEER , 71BN JESD51-2a (£ 6 THE 7T ) NBHSRMIRE Ryjn WHERIESR
ZRE.
(6) g;%%gﬁﬁﬁ%& vig HERHEXRRRAFNLEE , BN JESD51-2a (5 6 HHE 7% ) NBNTEMIRE Ryja WHEREFR
NiZBE,
©) iﬁﬁ&%% (BIR ) B&E EHTHAIRMRFERRBLEENE (K ) A, JEDEC #rERZERFINRNER , 8 AI7E ANSI SEMI #R
H G30 - 88 FIREIMERIA A,

6.6 HMEEEER : OPA2316S

OPA2316S

RIER OB RAELEER DGS (MSOP) QFN (RUG) By

10 5|8 10 51k

Resa ZEFRIERE? 189.6 158 °CIW
Rojc(on) ST (TR ) HEAO 73.9 52 °CIW
Ross S EBRARME @ 110.7 88 °C/W
Vit BEE BT S KO 13.4 1 °CIW
Vg BETHRMNEBETSHO 109.1 87 °C/W
Rosc(boy GBS (K ) BEO i FER °cW

(1) BXESENFRERNESEER , B20 (FS4AIC HEMIER) (SPRAIS3),

) E;LES;BSl-Za FRMIE S | 28 JESDS1-7 WME , £— JEDEC ikl K BER EHTHE , NTTREBEATNREKGETHEER
E.,“\F‘H. o

(3) BEEHEMIPETHRMINBERRBLEEINE (NI ) #FH. JEDEC FuEFEEHFNIRAER |, 18 77E ANSI SEMI #5: G30 -
88 FRI% EIME Ry KB

(4) SHZEHRAM , AIEE JESD51-8 HHY R BHE AN AR ERiZH PCB BEMNIFE R THERRKS.

(5) HEREMBRMESH y;r HEBEEXRRETHNLEE , TES JESD51-2a (£ 6 THE 71 ) NEANSBMRE Ryyn WIFEREFHRK

WiZRE,.
(6) gﬁgﬂﬂéﬁiﬁﬁ%ﬁ yip MEBUEIGRREHRNLER , ANET JESD51-2a (55 6 WHIE 71 ) MANWLSHWMIRE Ryya NEEHES
BZRE.

(7) BEENE (DR ) BE EHTARNRGEERRSLEENS (K ) B, JEDEC FRERREMXN AR , B 77E ANSI SEMI #7
# G30 - 88 FIREIME B AL ER,

6.7 HMEEEER : OPA4316

OPA4316
AigiR® PW (TSSOP) D (SOIC) By
14 Bl 14 B|H
Rosa ZEEHFARE? 117.2 87.0 °CIW
Roac(op) ZE5E () #EO 46.2 44.4 °C/W
Ross ZEBERAE® 58.9 41.7 °CIW

(1) BXEZNHAEBRNERZEE , BSH (ES4F IC HERER) (SPRAIS3),

) E;LEﬁsgisl-za HRMIREF | #RB JESD51-7 FHE , £—/N JEDEC /S K BERLEHTHE , NMREBEATNREHETHEER
=R

(3) BIAEHERIHTARVLBERKEBEEING (TRER ) BFE. JEDEC FRARRARXN AR | B TE ANSI SEMI #R:4 G30 -
88 K EAHRIAY AR

(4) SZEMMMA , THRE IESD51-8 FHHAEFEARE AR EREZES PCB BEMNREFRRITHERRKS.
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MMEES B . OPA4316 (continued)

OPA4316
AigiR® PW (TSSOP) D (SOIC) By
14 BIH 14 5|
s BEEERHHBTSHO 4.9 11.6 °CIW
Vi BEEZTHERIRNBTSHO 58.3 41.4 °CIW
Roscpot) GBHNFE (KRS ) REOD TEA TEA °C/W

(5) GHREMBRMUSH y;r MEBEEXFRAETNEES , TET JESD51-2a (£ 6 FHME 71 ) NENSBMRE Ryya WHEEHREHHR

HiZRE,

(6) ZEAZTHBEREUSE v HEBFESHRRETNLEE , TET JESD51-2a (£ 6 THE 7T ) NENSBRMIKE Ryyp WIFEHRIESD

REZRE.

(7) BEENE (BR) BE EHTARARGEERRBLEENS (KR ) B, JEDEC FRERREMAXNIRAHER , 8 77E ANSI SEMI #7

7 G30 - 88 IR EIMRIAY A,
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6.8 EBSHE

Vs ( BHRBEE )= (V+H) - (V-)=18VE55V,
To=25°C B , R . =10kQEEE Vs/2,Veu=Vs/2, BVour=Vs/2 (BRIEBEHA ).

B8 | Wit | BME REE BAE| ¥
KRiBBE
. 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
R Vs=1.8V-55V, Vey = (V-) +30 +150 v
t 58 RAXR
(PSRR) Vg=1.8V-55V, Vgy = (V-), Ta = —40°C & 125°C +250 vV
BESE , BER EER 10 uv/v Bt
MABETE
Vg =1.8V E 2.5V (V-)-0.2 (V+) \%
Vem HIEBE
Vs =25V E 5.5V (V-)-0.2 (V4)+0.2 \%
Vg=1.8V, (V=)= 0.2V < Vey < (V) - 1.4V,
Th= —40°C & 125°C 70 86 ds
Vs =5.5V, (V=) —0.2V < Vg < (V+) — 1.4V,
Tz —40°C & 125°C 76 90 ds
CMRR AL Vs=1.8V,V, 0.2V E 1.8V
s=41. » Vem = —U. . s
Ta= —40°C & 125°C 57 2 d&
Vs =55V, Vey=-0.2V E5.7V,
Ta= —40°C E 125°C 65 80 ds
MARESR
+5 *15 pA
I RMAREBR
Ta= —40°C E 125°C +15 nA
*2 +15 pA
los RAARBBER
Ta= —40°C E 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 Z5 2|2 10Q || pF
Zc g 2|4 10MQ || pF
PigZS: -
Vg = 1.8V, (V-) + 0.04V < Vg < (V+) — 0.04V ,
R, = 10k2 94 100 dB
Vg =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. , (V=) +0. <Vp < (V+)-0. s
R, = 2k 100 106 dB
Vs =5.5V, (V-) + 0.05V < Vg < (V+) — 0.05V , 86 @B
R = 10kQ , Ta= —40°C & 125°C
Vs =5.5V, (V=) + 0.15V < Vg < (V+) — 0.15V , 84 4B
RL = 2kQ , To= —40°C & 125°C
SRR G R
GBP WaRH RN Vg=5V,G=+1 10 MHz
Om HBE Vg=5V,G=+1 60 E
SR EEX Vg=5V,G=+1 6 Vips
BEKLE 01%,Vs=5V,2VHER,G=+1,C_ = 1
us
o 100pF
tS ELLHT“E—I s
FEXF 0.01%,Vs=5V, 2VRHER ,G=+1,C = 1.66 s
100pF : i
tor TR E B[R Vg =5V, V) x 83 = Vg 0.3 us
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B S4FE (continued)

Vg ( BEFRHEE )= (V+)-(V-)=18VES55V,

Ta=25°C B, RL=10kQ EEE Vs/2,Veu=Vs/2, BVour=Vs/2 (RIEZHEHHA ) -
BH Wit B0ME @ HEE BAE By

THD+N HiERKAE + gs® Vs =5V, Vo =0.5Vgys , G =+1, f= 1kHz 0.0008%

(1) =BiEREs ; -3dB BT B = 80kHzo.
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B S4FE (continued)

Vg ( BEFRHEE )= (V+)-(V-)=18VES55V,

Ta=25°C B, RL=10kQ EEE Vs/2,Veu=Vs/2, BVour=Vs/2 (RIEZHEHHA ) -

B2 | PINERS S ®/ME BAE BAE LEi)
Eof ]
Vg =1.8V, R = 10kQ , To= —40°C & 125°C 15 mv
Vo P — Vg =5.5V, R = 10kQ , To= —40°C & 125°C 30 mv
Vg =1.8V, R = 2kQ , Tpa= -40°C E 125°C 60 mv
Vs =5.5V, R = 2kQ , Ta= —40°C E 125°C 120 mv
Isc ERER Vg =5V +50 mA
Zs FrERH R Vg =5V, f= 10MHz 250 Q
BR
Vs HEBE 1.8 55 \%
lo BIHABENBESER Vg =5V, lIp=0mA , Ty= —40°C E 125°C 400 500 WA
FrE Rt A Vg =0V E 55V 200 us
XM (Vs=1.8V E55v) @
oo IO FRERKREEERA , SHDN = Vg_ 0.01 1 HA
A — /M RAES (OPA2316S) 345 HA
Vin BE(EBA) BB AR (V+) - 0.5 \%
Vi ReEE (B22A) EERMASE (V=) +0.2 Vv
o PP i—“ﬁ%&ﬁ ,G=1,Vour=0.9xVg/2®W 13 us
EBDRMF , G=1, Vour=0.9 x Vg /2@ 10 us
torr MABEZAREE® G=1,Vour=0.1xVg/2 5 us
SHDN SIS AREBSRR (88 V=5V 35 PA
ki V= 0V 2.5 pA
BE
FERETE -40 125 °C
Ta IERE -55 150 °C
Tsig ERE -65 150 °C

(2) BRIUTABABR ; REEFNH,

(3) BRI (ton) MERABE (torr) RIEHEML SHDN 5IBIHIESH 50% Bt EI4H HEBEXE 10% (A ) 2 90% (B ) BF 2 EEE

18

(4) ZEEXHRIEINEE OPA2316S HEE A M B 194 TEARA (SHDN_A = SHDN_B = Vs_). ZB5 XM 2EMER—1 SHDN 5|H ; £
XHERXT  ABRENRSHRETERS  FEEANEER.
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6.9 HFE4EM

Ta=25°CH} , Vg =55V, R =10kQ EEE Vs /2 ,Veu=Vs/2, BEVour=Vs/2 (RIESHHHA ) o

Percentage of Amplifiers (%)

25

20

15

10

o (=] o -

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

1% 12551 MAKRBRBHN S HE

Figure 1. X BB ES

Percentage of Amplifiers (%)

40

w
al

w
o

N
al

S}
o

=
a1

=
o

al

o

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

nomnowmo

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

10.0

Offset Voltage Drift (uV/°C)

Figure 2. X ABEEEB S HHE

2500 2500 T .‘
1 1
2000 2000 : ; 5
1500 1500 ™\~ 595y Veu =295V 7|
CM . 1 /——-—
1000 R 1000 : .
S 500 — S——— S 500 !
2 1 2 L\
> -500 = > _500 e
—1000 —1000 —N
1 I N-
1500 -1500 P- : :
Channel | I‘ 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)
ER 9 eaRe T V+=275V,V-=-275V, &R 9 NEaHH T
Figure 3. X ABESRERRINXR Figure 4. XA ESHREBERMHXR
2500 ‘ ‘ ‘ 120 270
2000 ‘ w 5 100 225
1500 Vg=+275V 7|| i
1000 || Vs =209V 80 fmmscz 180
s %0 @ 60 \‘ . 135 2
E 0 = Phase §
> 500 § 40 0 3
-1000 20 1N 45
-1500 0 V= 4275V Gain f \ 0
200 1 1 | |- V=409V ‘ \\
—2500 20 -45
08 10 12 14 16 18 20 22 24 26 28 1 10 100 1k 10k 100k 1M  10M 100M

VSUPPLY (V)
V+=09V E 275V, V-=-09V E-2.75V ,
BRONHEAET

Figure 5. X BEBESBIRANRXR

Frequency (Hz)
VCM < (V+) —-1.4v

Figure 6. FFEREAS MR SR E KRR
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BAAEM (continued)

Ta=25°CH} , Vg =55V, R =10kQ HEEE Vs /2 ,Veu=Vs/2, BEVour=Vs/2 ( RIEBEHHA ) -

lout (MA)
V+ =275V, V—=-275V

Figure 11. %i i B FEIR 0B 540 BRI I X R

100 100 ;
III
75 - 75 i
1
II II
/' II
50 A 50 _ ’
s vez1sv | 7/ s Vs=18V / A
2 2 7 3 2 N
- | _— g -
$ —— % $ ——%
0 0 -
| I
Vg=55V Vg=55V
.25 -25
-50 -50
75 50 -25 0 25 50 75 100 125 150 —75 50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
R, = 10kQ R, = 2kQ
Figure 7. AR 5RERMNAR Figure 8. AR SRERMNAR
o5 100000
- g+
20 - e
™ 10000 H ls. —*
15 \ -3 e los f
\ & Z1000
10 g
g . \ gg
s o 33 100 /
F 0 R 43 /
© \ a5 /
5 ‘\\ g 5 //
-0 H T 6=+l } =g
G =+10 Y 1
-15 [
G=- !
-20 : : 0
10K 100k M 10M 100M -75 50 -25 0 25 50 75 100 125 150
Frequency (Hz) Temperature (°C)
Figure 9. ISR 82 SHARF MR R Figure 10. A RENmBBERSRERNXR
s \§ =
— 25¢C -40C )
2 — =2 100
% g3 T
1 85T c o 80 A
/'\ \ 28
S 125C 89 M
2; 0 ‘ TS 60 bl
> ‘ T N
() ™
1 125C 3 2 40 ath)
- 85T % E- (j:: \\\
c >
S o PSRR i
-2 » E Gg) 20 ti)
| a5 ‘ 0T T S CMRR
3 0
0 10 20 30 40 50 60 1 10 100 1k 10k 100k 1M

Frequency (Hz)

Figure 12. CMRR #l PSRR SR E <R
(LmARSE)
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BAIEH (continued)
Ta=25°CH} , Vg =55V, R =10kQ HEEE Vs /2 ,Veu=Vs/2, BEVour=Vs/2 ( RIEBEHHA ) -
200 1000
2 2
3 150 3 750
S Vg=1.8V, (V)-02V<Vey< (V+)-1.4V } 5
5 100 ~A .7 5 500 v =1.8V, (V- 0.2V Vg < (V4)
5 50 — T 5 250 R
3 35 | e—— -
% 5o | Vs=B5V, (V)-02V<SVgys(V4)-14V % 250 | Ve=55V, (V)-02V€Vgy< (V) + 02V
b= b=
£ 100 < -500
o o
£ £
£ -150 £ -750
o o
O O
—200 -1000
75 -50 —25 O 25 50 75 100 125 150 75 50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
Figure 13. CMRR E2EBMXR ( EBH ) Figure 14. CMRR E2ERMXR ( BEH )
100
s
2 80
o s
E 60 ad
7 it bty Rl il bt Attt et A S A
c
o -
o 40 >
[J) =5
© L -
TE 20 R N R e
3
@
g 0
g Peak-to-Peak Noise = Vgyg X 6.6 = 3 PV,
-20 : : : e (1 s/d :
75 50 25 0 25 50 75 100 125 150 Time (1 sfdiv)
Temperature (°C)
Figure 15. PSRR SBERMN* R Figure 16. 0.1Hz E 10Hz A BERSE
1000 16
N \ 15
T /
Z —
2 AN g /
= 100 \ S 13
3 S /
3 g 12 - i
2 z
(2]
@ |_—T
(]
Z 10 \\ gu
[0] =
2 S 10
5
> 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)

Figure 17. AR EBRFNIEHESMREBH KRR

Common-Mode Voltage (V)
f = 1kHz

Figure 18. IABRERFEEREBERNXR
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BAAEM (continued)

Tp=25°CHY , Vg=5.5V, R = 10kQ EEE Vg /2 ,Veu=Vs/2, BEVour=Vs/2 (BRIFESHHRBA )

0.1 -60 1. -40
g G=+1V/V,R =10kQ 3 9 = 3
g G=+1VIV,R =2kQ 2 o PN 2
2 = 2 0.1 SSEas 60 &
2 [R—— G=-1VIV,R_=10kQ 5 S NS 3
-1 N SJ
P01 | oo G=-1VIV,R =2kQ | 80 8 pa \Q\ g
2 =7 & S 0.01 Nell 80 o
=4 7 o 1= NONL ¥ o
2 . @ Il VRS 1 @
! @ 3 qs a
a e | 2 SRk )
o [I4-2 7 g o  0.001 i -100 &
c il ———— T c o
g 0001 -100 + s G =+1 VIV, R, =10 kQf i[>~ +
£ z < z
E 2 £ 0.0001 G=+1VIV,R =2kQ 120 &
3 2 s |- G=-1VIV,R, =10kQ g
k] o k] 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)
BW = 80kHz , Vout = 0.5VRMs f = 1kHz , BW = 80kHz
Figure 19. THD + N S5RE X R Figure 20. THD + N SiEEE/XR
450 450
425
400 — ==1 425
—]
375 | ~ /____,«
z - z Vg=55V | — [
2 350 2 400
° < ///
325 L VS =18V
300 375
275
250 350
15 2 2.5 3 35 4 4.5 5.5 6 -75 -50 -25 0 25 50 75 100 125 150
Supply Voltage (V) Temperature (°C)
Figure 21. BSBERSHFRBERNNXR Figure 22. BB RERERMNXR
10k 50
40
1k z
= < 30
] o
;(; \ % // R =1 kohm Rr = 1 kohm
g 20 i
100 o /
10 V= 100 mVpp o H
/ 25y :[
10 o — 1 1
1 10 100 1k 10k 100k 1M 10M 100M 1000M op 100p 200p 300p
Frequency (Hz) Capacitive Load (F)
V+ =275V ,V-=-2.75V , G = -1VIV
Figure 23. FFErs AR S5MER AKX R Figure 24. MESIHEAHBRANXR
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BAAEM (continued)
Ta=25°CH} , Vg =55V, R =10kQ HEEE Vs /2 ,Veu=Vs/2, BEVour=Vs/2 ( RIEBEHHA ) -
80 T
V
70 \\N |
N 60 /I VOUTI \\
& 50
810 g A
% P 2
g 30 O Vour [
/ N )4
20 o
/ Vi= 100 mvpp . / 61Vep
10 Sine Wave | |
0 - TI - 1 1 1
op 100p 200p 300p Time (100 ps/div)
Capacitive Load (F)
V+ =275V, V-=-275V, G =+1V/V , R = 1kQ V+ =275V, V- =275V
Figure 25. ‘MESIHEAFBREMN KR Figure 26. TR ¥
VOUT\‘ 1V y
\’\ ov fa
\ VIN
=2 Ay =
% % Slaturatfad Recovering Slewing
S Saturated Recovering | Slewing = VYN
n Te]
VIN
0V ]
1V

Time (100 ns/div)

V+ =275V, V-=-275V, G =-10V/V

Figure 27. EX k&S

Time (100 ns/div)

V+ =275V, V-=-275V, G =-10V/V

Figure 28. fUd IR E

\ —C_=10pF
\ ——C, =100 pF

Output Voltage (20 mV/div)

Vin= 100 mVpp

Time (200 ns/div)

V+ =275V, V-=-275V , G = +1V/V

Figure 29. /M= SR BRIE &L

200 mV/div

Vin
]
Time (100 ns/div)

V+ =275V, V-=-275V, C_=100pF , G = +1V/V

Figure 30. Xf5 SR ERIE R

16

Copyright © 2014-2016, Texas Instruments Incorporated

Downloaded From | Oneyac.com


http://www.ti.com.cn/product/cn/opa316?qgpn=opa316
http://www.ti.com.cn/product/cn/opa2316?qgpn=opa2316
http://www.ti.com.cn/product/cn/opa2316s?qgpn=opa2316s
http://www.ti.com.cn/product/cn/opa4316?qgpn=opa4316
http://www.ti.com.cn
https://www.oneyac.com

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA316, OPA2316, OPA2316S, OPA4316
ZHCSCD1F —APRIL 2014—REVISED OCTOBER 2016

BAAEM (continued)

Tp=25°CHY , Vg=5.5V, R = 10kQ EEE Vg /2 ,Veu=Vs/2, BEVour=Vs/2 (BRIFESHHRBA )

100 40
£ 0 £ 2 [
[ ()
3 60 3 H
g > 0 |E======F= :A{}{i:::::::::::::::::::
a : v
g 40 £ { 0.1% Settling = +2 mV
£ c -20
£ 20 8 I
foi _/\ 0.1% Settling = +2 mV £ a0
A 0 |[E=====sgspdedgiosor e n sy s s s s 8
g 20 ] g 60
> >
(@] o
40 -80
0 0.5 1 1.5 2 0 0.5 1 1.5
Time (us) Time (ps)
C_ = 100pF , G = +1VIV C_ = 100pF , G = +1VIV
Figure 31. IER M RESBREE Figure 32. ikt KESERATHE
70 7
6 | Vg=55V
60 T 3 5 \
\\ Isc, Source o Vs=5V Maximum output voltage without
’<E? 50 A g’ 4 \ slew-rate induced distortion.
= o
>
. N EN N
lse, Sink \ S, |Ve=18v {
40 o
Rt 1 \
30 0
-75 -50 -25 0 25 50 75 100 125 150 100k M 10M
Temperature (°C) Frequency (Hz)
Figure 33. ERBEHERERMNXR Figure 34. RXMHBES
MR BIREERBXER
100 0
80 -20
= ~ —40
S %0 ‘NA/ 2 /
z /fﬂ T 60
24 7]
£ 40 S
E \___\Mﬂ/ o 0
20 -100
0 -120
10M 100M 1G 10G 10 100 1k 10k 100k M 10M
Frequency (Hz) Frequency (Hz)
Prg = -10dBm V+ =275V, V-=-2.75V
Figure 35. ARIMEBMARSEN Figure 36. BB 2 EEMERMXR
BT RIS (EMIRR IN+) ERRE X R
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7 1F4H e
7.1 #R

OPA316 2—XRINEFRIIFE, PEHAANBHNZER KSR, XERGWI/EBEEERN 1.8V 55V, EF

BUESKRERYE  HEEATERER NA. WEBEZIE, AB XEHREBEDEEE v+ MNEBEE—SH

NFHRETF 10kQ WAF. MAREEEBTESEHNERY , X OPA316 RIS 4AT L R A2 ERMN

gﬂ;o ME%%)guzﬁtﬂﬁmﬁﬁmmﬁiﬁkﬁJ%&ﬁlﬁ (REERBE NAF ) , X ESEERR TR REERER
(ADC) Y 208 ) )

OPA316 %5l 5Bk 10MHz M 6V/us $#iE  HEMNEE{E 400pA WERHEF , NTEIERRENERT
BHBIFNIREME, EER NA PHEERFMEE , HMARSBEERE (£ 1kHz B4R 11nVAHzZ ) | BWA
REHERIK (5pA) , BMAKXRBLEERN 0.5mV ( BEE ),

7.2 ThEE S ER

E (1) et (1) (1)
wote s TR N

Veiast Class AB
Control —O Vo
Circuitry

e, -

I

(Ground)
7.3 4t e
731 I{EHE

OPAx316 izE M KSR 1.8V £ 55V WEEBEAUZELEMIEIT. A, FZHIKE —40°C £ +125°C BE
TER, #FSM BRDPHATHEIFFEEREETLMEZTLNSE,

7.3.2 BEHBAA

OPAx316 RIIMWmALEBECEEZBRAEM E@AT BT 200mVv , NiXEFST 2.5V WEIRBEE, bt
H—PEAMIARSER . — PN BERAZSRNF—N P BEEZSNHE , W0 HEEHER Fin. HMABRESRIE
E3 (BEE (V+) — 1.4V BSTESRRHBEE 200mV ZA ) &, N BAENER ; MYAAERTREREE
200mV ElKY (V+) — 1.4V 2@ , P ABNER. E—NEBENT (V+) — 1.2V B (V+) — 1V Z R/ X
A, ANEENHITH, t 200mV HRXEAEABIZTAEMAEZEL , RS ALE 200mV, Et | thERK
2 ( AIREITF ) EEFELABERN (VH-1.4V E (VH)-1.2V , EEKLENERSIE (V+H)-1V £ (VH)-08V, &
BHEFLXENETHEL | SSHREERXIENZEIT , PSRR, CMRR, K&iE®E, EZEM THD &B%,
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451 JEBA (continued)
7.3.3 AN ESD &

OPAx316 fEFFESIH LR E T NE ESD R B, ERANBMESIHANERT , XHRPETESFEZEETHA
M RSIHBANSR-RE, REBRNLNFZATEEFFIRTET 10mA , X ESD RIPF ZIREFLEERM
BEAE AR, Figure 37 SR 7 M4AIEI R S Bk A BB PE 2378 1N B 453K 30 B9 4 A S SR BR Bl A BB . AN AN
g EHESSE MR ABEZH ARNRIRSE  ENREHBONAYT | ZESAREBEERE B+, ZENREESE

IOVERLOAD

VIN

Figure 37. W ABREHF

7.3.4 HEMFHILL (CMRR)

OPAx316 5 CMRR 2UZHARIEEN , AN TAENNA , AFAUFERARKETREREDN ; ¥R ESE. B
%, BERSE TETERESE [Vouy < (V4) — 1.4V] WHETSEANESEY CMRR, SNAZEFRAEP—INES
WMAXE , L REELAERGNEED, HX , BETHE Vou = 0.2V E 5.7V i (XF Vg =55V ) BAHETE
BEH CMRR, REXMETEENKEXBAMEL , WFigure 4 Fi R

7.3.5 EMI S R 5 AR R

EERABEEREXN THHE TR EM) HBREMREEL, NRES EM #AZEHRAR , HARHEHPR
ZIWERMBEEE EM BN ATRREEFNME, XMeERHERIESELERXNESEESIEN, BRMEA
HizE M AR SIMTHAEERR &2 E EMI M  ERESHASIMTERERRS ZFMMN, OPA316 EEM AR
BE TS MARKBERRES , iR AR EMI R, tERSREAEMEsERIER. IEKES
HX K4 80MHz (-3dB) W ILSAE MRt , EES 1557 20dB B T BEE,

TI B4 A H7E 10MHz £ 6GHz ML EEABHEUENEEZERABINILEN NG, EMI L (EMIRR)
ERATR EM I EEEBIZE R KRS, Figure 35 HiBA 7413 OPA316 RFIMITHLMRNER, BXES
BER , B2l (ESEMAEEH EMI HIF/LL) (SBOAL28),

7.3.6 BEHIAHE

OPAx316 B8#R—f{EKIhiE. KRFZER AR , TREBANEEEE D, —PEEREREE AB EhHH
WA TUM LI M BIZEREDEE, T 10kQ WERHAE , TREMWEREERZD | AHZEEEER
NEEREE 30mV A, FRENAEBERARERAB[RERIAEFRHTENEINEED ; FSRARSERE LS
EZERES S HERIERXF (Figure 11),

7.3.7 BARBAREMN

OPAx316 EEAT FER AUARNNMA. STIEEEMASE ¥ , ATEFESH OPAX316 EEFRENH
zﬁg%mﬁiﬁiﬁﬁﬁ&kﬁsﬂ’ﬁéﬁ%éﬁiw , FEERRABBHREE. mH. ERNHEABERRE, &
VR

(+1VIV) EFBREETEFEERABNZERNARLEESRFESE T TENRAFTESZHATRENER. B
ANBEEERAFRHBEEEESE  ERBEFBEASE —MERIMARRNRI HAURER R/ DEEBER
HOWMmEM, RFME , REMERIZIT 25% HEF (40° HAA ) , IHETERET(CHEEMESNR
EM, FERAWBERE (C. AT 1uF ) MWEMPBEEME (ESR) BUANE RIBIFEE NS , M EHR AR
RIFIRE, BMRAFARERESRAREBRHEANER, HEESLEER EMRR AR T R RAET |

ENMEMNEZEN T PHE, BFSHARSMHR . MESTHEERAHKFAXFK (Figure 24 , G = -1V/IV) H
MEETIHEERAFFIAXFK (Figure 25, G = +1VIV),

BARERMESEE T ST ERBTARBEIN - A ERRBTEA—ADBHERE (—KA  10Q  Z
20Q) , EWH&EE (W Figure 38 HATR ) o XNEBHEBAKELD T ERXERAHAXMNTHANREL. Am , X
NG — NI RRBARX MEMNRRBANE - SARBRHARNEZBEXER - D ER. Lo ESRER
H ESIA— MR HERIERIRE,
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1 %88 (continued)
RS
VOUT
VO 10 Qto
200 R C

Figure 38. B AM AR

7.3.8 TFiKE

HHMEE NN ZERAR[HEMNEBIRSIRE DL ERSFTENNE, YMHEERTeRAERERSEREME
SEET/ERER , ESEHRAS[NAES[AFEAEBNX, S4HABRNKXE , fHSIFHNERFAZTEREIRE
BEMRDS, YHEHEFREREZEL RSN |, SSHEFRUEENERERRTRE, Fit , SHEMNEBERETY
kSt E SR E NS, OPAX316 BYT £ kS Bt A K4 300ns,

7.3.9 DFN H##

OPA2316 ( XUBERRA ) 2R DFN XK (R SON) ; EHER —MNEHERBAUEMILN
QFN HE, XML5|ILHREAREEM T ENFIEER (PCB) ZH , HEINEHRBREREBHANBIS
fE, DFN HENFERAR/ 2 —RENSE (0.9-mm) BIK, DFN HEYPER S/, EEEPWHLER. ESHE
MM ERNESTFE , FAMRANSIMIBIHSEMEEREE (0 SOIC M MSOP ) —. Ak, T
BR B hIHRR T Bl 4 E ih B &,

XF DFN % , AiEAiRAHE PCB ARFFENEE, ESH (QFN/SON PCB i#E#) (SLUA271) M (FERF
TEIHZ B #E) (SCBAOLT).

NOTE
1% DFN SERBNAEIRET H REEERERBL (V)

7.4 BSMFThaeiEst

OPA316, OPA2316 1 OPA4316 S8 EEEHFERER, XEEATRIBENABEREN EBFZERAIZHIN
BRBARBSEMA,

OPA2316S 2#FEHE SHDN (/ZH ) SIMIhEE , LEERASBNABRRBEENELE, ZESBEFNBRAZERK
85, BZEE BT RIEMEMNE SHDN 3B EWEE [(V+) — 0.1V] , &AR (V+). BRZHBEBEF2ERMEIE
BESIR EMEE [(V-) + 0.1 V], &IER (V-)o HEINE] SHDN R AR AFEEMEN FHRERRN 55V ( SEBRBEE
TR). FZoIHEEEEMNSEE, BRBEERERRY , MTE2REBFTE,

ZEMAZSMER CMOS BA. XXTXMMNEA |, SR EE, X TEBEBN NA , XS URT Kk
R EBERAEREEAFR,

20 Copyright © 2014-2016, Texas Instruments Incorporated

Downloaded From | Oneyac.com


http://www.ti.com.cn/product/cn/opa316?qgpn=opa316
http://www.ti.com.cn/product/cn/opa2316?qgpn=opa2316
http://www.ti.com.cn/product/cn/opa2316s?qgpn=opa2316s
http://www.ti.com.cn/product/cn/opa4316?qgpn=opa4316
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/SLUA271
http://www.ti.com/cn/lit/pdf/SCBA017
http://www.ti.com/cn/lit/pdf/SCBA017
https://www.oneyac.com

13 TEXAS
INSTRUMENTS

OPA316, OPA2316, OPA2316S, OPA4316

www.ti.com.cn ZHCSCD1F —APRIL 2014—REVISED OCTOBER 2016

8 R AMXHE

NOTE
LTRRARDHEN E8 FET TI AAABKNEE , TI MERELEBENTEMN, TI HEF
FPNARBEAHRTERTENA, FFMBIEHNRERITSNH , BEIARS 6.

8.1 MAER

8.1.1 —MREE

HERIEBFESH  SEEEFFTERVIFEARENESNTR, BEYUXMZRTRNKELTEZRERK
BRI RS LB — N RC IEIKES , WFigure 39 HFT R,

Re Re

J_W\’ AWy

R, ——0 Vour

1
-3d8 = 2:R,C,

Vour Re
TN:(1 +ITG)(1 +s1R1C1)
Figure 39. BiREEIRKE
MREEFZRER , IHTESWUERKES, Sallen-Key ERE A TFERUTES , WFigure 40 FiRe R TR
BREZR K RABNTRMSARIEKEMEHRTHN 8 3 10 &, TEFX—HEN SR ABFHIMERE,

01
[l
I

R,=R,=R
C,=C,=C

Q = Peaking factor

+ (Butterworth Q = 0.707)
c, —O Vour

L 1
:|_: - faae= 27RC

Figure 40. FRIKE Sallen-Key 2K Es

8.2 HMENH

B N EEESES. Figure 41 &7~ , BIRBEAFHA - 2.7V WEFRF 0.1V E 2.4V HNERRARERR
23V WESHH, AXREIEERAEEBEUEMNEERAIL,. BEREAFNBRRBZEK. —NRKBEFTYE TS
HE4E VOUT+ BE, Z—NMHARBEHAREHAIMSZEBELER VOUT-, VOUT+ Hl VOUT- SEEH 0.1V
= 2.4V, 2R VDIFF 1 VOUT+ #1 VOUT- 2 HINEZR , XEHERMBEETE RN 2.3V,
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BA R A (continued)

R2
2.7V
R1
VWV > VouT-
R3 (

VREF R
4 —
2.5V V' ) VDIFF

VouT+
,

+

Figure 41. Bimf A Z0 WHNERREER

8.2.1 ®ITER
Table 1 5 T8 ITESKR :

Table 1. i®it&#

®iteH &
BREE 2.7V
HEEESBE 2.5V
WMABE 0.1V E 2.4V
WMEEDBE +2.3V
WELEEE 1.25V
MEBHR 5MHz

8.2.2 FMRITRE

1£ Figure 41 # , BRXAREMAGFS VIN , FERR M EEES (VOUT+ Ml VOUT-) |, £k EESHER
AN ABRMEHEBE VREF, VOUT+ RE—NMHARNHE , FERBMAES VIN WEFIRA ( f1Equation 1
FIR)o VOUT- BREZ/NMASBHME , ZRAREA VREF FXRBEHEERME VIN FRBEURINRAEER

VOUT- KI1&i% BB INEquation 2 T 7Ro

Vout+ = Vin 1)

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

EZ5wHES VDIFF 2R 8igHHES VOUT+ M VOUT- 2B ER, Equation 3 /R8T VDIFF B&#EEK
¥, EMAEquation 4 #MEquation 5 FRGEHNA R, = R, M R; = R, Mip&M | £ EHME{LA T Equation 6.
FRAKEE K SANBAGSETEHALE , BMNMIASNEXREEHET VREF, Z2HEEEN 2 x VREF, It
S\, HEBER VREF B—3¥ | WlEquation 7 Fi7Re

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

1 R3+R,4 Ry @)
Vout+ = ViN )
Vout- = Vrer — Vin (5)
Voirr = 2% Vi = VRer (6)
22 Copyright © 2014-2016, Texas Instruments Incorporated
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Viey = [Mj V.
2 2 7

8.2.2.1 HMARSERE

MATSENEZERXNRFERBEN R, HERACENAHERERERELYE, B , SEEEFHEHAA
Fia HIBBHIBAKRRS. BT EEZERE , @it |, %% OPAx316 RRAER ST SMHz BB, &
WAMDEL T FEZSIGRIEDE , BEABNERZEBNRRBEEETN NAXUEFEE,

8.2.2.2 LiRAMHILEE

BT VOUT- WAEERBSEMRB TEMERR (R, Ry, Ry MR, ) , NERARKBSENEERBURARERSERE
BRARER/NMRE. WIRIHEMABHEEN 49.9kQ BRZN 0.1% MBMHER. B2, MRRERFEXBSH , 7
BUERBRIKEMEE (6kQ RER ) AEBNMRERFERT ., XAIBREMEB[ESETHRARRSE,
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8.2.3 NAM%

Figure 42, Figure 43 MFigure 44 PN EZBEHEBRBEIAM 0.1V E 24V MABEMERN. BENMNEATTE
KPRLER OV E 25V, BHRRFINTEE 0.1V UEFRELME, BXERITNAHATRE OPAX316 MHZE
BHNESHMER  BSRA (BHWAZZWHERERESZRIT) (TIPD131),

2.50 2.50 \
2.00 2.00 \\

\\
0.50 0.50 \\\

0.00 0.00

=
o
=}
=
o
=}

Vout+ (V)
N
o
)
Vout- (V)
N
o
)

0.00 0.50 1.00 1.50 2.00 2.50 0.00 0.50 1.00 1.50 2.00 2.50
Input voltage (V) Input voltage (V)
Figure 42. VOUT+ S ABEE xR Figure 43. VOUT- 5 A B EE X R
2.50
2.00 s

1.50 /
1.00 /
0.50 /
0.00 /
050 e
-1.00 /
-1.50 /

Vdiff (V)

-2.00 /
-2.50
0.00 0.50 1.00 1.50 2.00 2.50

Input voltage (V)

Figure 44. VDIFF 5% A B EM KX R
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: A
9 EJREW

OPAx316 WFIEI/EBEN 1.8V E 55V ( 0.9V & #2.75V) ; ZHMEEHT —40°C £ +125°C WBET
B, AAEME ANBT RSB IFREREENTLMEZTLHNSE

CAUTION
BRBEART 7V RN SR ERKABRSE (ESRLNRAMEE K ) o

¥ 0.1pF ZSEERMETBIFEIMMIL , ZRERFATURMEENERRFERBRNBERSE, AXRZHRETHK
ENEZHFMAER , FSRBEER.
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10 ®hE
10.1 #H/EIEmM

NTRUBHENRESITHRE , NMEARKFHN PCB HBEMAT , 2 :

. %;?ﬁ;ﬁ%%i&%ﬁ%%ﬁglﬁfﬂl«)l&i‘z:ﬁﬁij(%ﬁlﬁﬂlEﬁ.%o EREARBLREEL RN KEH S
BRBOBERE,

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

o FEENENUNKFHOEIMEERSEHMENSGERNRENSEGEZ—. ZR PCB PEBERN—EBRZR
FIMERERE, EHEEMTHRAMBEBETIN (EM) B, B/ 0 X 35 it R L1555t T Y 28
fRE , RNRADEEEBER. BXEZFMEE , HSH (EERBEHT) (SLOA08I).

s ATHLHERES  BFUBAELRTRZESRIMEEL, IRXEELTREREIERS , LBBE
SE5EERFNELEEARLEFTHEHRTES,

. %i&lﬁﬂ#ﬂ’ﬂﬁ@ﬁgiﬁﬁ%ﬁ#o m#mEAA PR, £ RF M RG #iLRAEH A TR ARE#B/NTE

ﬁ.o
 RABEREEMAEL. Yid , AAELRERPHEBRBNIT S
s EREXBELXABRRERAEBENRTH., IHATEZERDIEELETR B TH=LERERER,

10.2 #wRETRH

Place components close

Run the input traces to device and to each VSt
as far away from other to reduce parasitic
the supply lines errors

as possible

PR ceramic bypass
V+ _ / capacitor
¢-——————————1 OUTPUT
l O
|
|
|

|
|
|
|
|
7777777777 | Use a low-ESR,
|
|
I
|
|

VS— / i GND VOUT
Ground (GND) plane on another layer
Use low-ESR,
ceramic bypass
capacitor
Figure 45. EHEBEENZERARBERME
26 AL © 2014-2016, Texas Instruments Incorporated
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11 2RI SRS 7 Fr

111 RS SC

11.1.1 MR

B S R W AH ISR

o (IBHEHCAAR EMI MIFIEE) (RS S: SBOA128) .

+ (QFN/SON PCB i##:) (Xilikgm'5: SLUA27L) .

o (V077 FE G| 4612 H 48 F R ) (CCR%m 5 : SCBAO017) .

o (HImI A\ B Z B E S E)  CGR%s 5. TIPD13L1) .
o (HEEIRATRATLEETT)  (COCERYm'S: SLOAO089) .

11.2 HHRsERE

T HERRE B T PO R . SR EAEEOR SO . SCRPAAE XY AT LA FRAE P B0 S )
PR 7 7] A% o

* 2. B
EIges F= i 30 ¥R 506% FR A T B AR XRFAIALIX
OPA316 15 o Ak 15 o Ak 15 o Ak 15 o Ak 1 Fili Ak
OPA2316 15 o Ak 15 o Ak 15 o Ak 15 o Ak 1 i Ak
OPA2316S 15 o Ak 15 o Ak 15 o Ak 15 s Ak 1 FLili Ak
OPA4316 15 o Ak 15 o Ak 15 o Ak 15 o Ak 1 Fili Ak

11.3 BSOS EHHEM

MO EROER, W FNE Tl.ecom.en ERYERIFR dh S Bdidy b A (i A2 ATV, BRI ARG
BB . ARG R, WEEEM OISO P S I P il xR,

11.4 #XHEIF

TOIgEEREMAER T A XFRAERE, SEENATHEN D EEEREF R, IERNBHATHER TI HAMNE ,
HFEAF—ERRTINAR ; ESHA TIH (ERAFKK)

TIE2E™ L HX TI /4 TEIFXT TP (E2E) # X, W XWSIZE BN ETREHI IRF BN ME, &
e2eticom A | BAILLZAREIE, AR, AHEERHAERTIEM—ERHEBIFEREE,

RitxEFE TISFERIIXE THPEREEREHYN E2E 015, RIFXFIEURBRIFNERRER.

115 Ftr

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.6 FRH L
A X BASHRMNE ESD Y. FiEsCEEE, Nk SE— Mk B E T SHEEMT, PRI MOS [ TARE 528 H ik
hiad i

11.7 RiE%

SLYZ022 — TI ARiEH,
XM ARERSNH HAEREATE . 455 FE Lo

12 HUB. BERATRTIAE S

PAUR TUm R S AU BPRMTR AT IS B o X L5 D2 558 S I so ol B . Bl in 225, A S TR, H
SR ISCRHATAEAT o WA FE SR it Ui B 5 R0 SE AR A, T8 2 B 22 () A

JiRA © 2014-2016, Texas Instruments Incorporated 27

Downloaded From | Oneyac.com


http://www.ti.com.cn/product/cn/opa316?qgpn=opa316
http://www.ti.com.cn/product/cn/opa2316?qgpn=opa2316
http://www.ti.com.cn/product/cn/opa2316s?qgpn=opa2316s
http://www.ti.com.cn/product/cn/opa4316?qgpn=opa4316
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/SBOA128
http://www.ti.com/cn/lit/pdf/SLUA271
http://www.ti.com/cn/lit/pdf/SCBA017
http://www.ti.com.cn/tool/cn/TIPD131
http://www.ti.com/cn/lit/pdf/sloa089
http://www.ti.com.cn/product/cn/OPA316?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/OPA316?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/OPA316?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/OPA316?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/OPA316?dcmp=dsproject&hqs=support&#community
http://www.ti.com.cn/product/cn/OPA2316?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/OPA2316?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/OPA2316?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/OPA2316?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/OPA2316?dcmp=dsproject&hqs=support&#community
http://www.ti.com.cn/product/cn/OPA2316S?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/OPA2316S?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/OPA2316S?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/OPA2316S?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/OPA2316S?dcmp=dsproject&hqs=support&#community
http://www.ti.com.cn/product/cn/OPA4316?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/OPA4316?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/OPA4316?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/OPA4316?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/OPA4316?dcmp=dsproject&hqs=support&#community
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://e2e.ti.com
http://support.ti.com/
http://www.ti.com/cn/lit/pdf/SLYZ022
https://www.oneyac.com

i3 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

21-Feb-2023

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)
OPA2316ID ACTIVE SOoIC D 8 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 02316
OPA2316IDGK ACTIVE VSSOP DGK 8 80 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 OVMQ
OPA2316IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAUAG | SN Level-2-260C-1 YEAR  -40to 125 OVMQ
OPA2316IDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 02316
OPA2316IDRGR ACTIVE SON DRG 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 SMD
OPA2316IDRGT ACTIVE SON DRG 8 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 SMD
OPA2316SIDGS ACTIVE VSSOP DGS 10 80 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 SMG Samples
OPA2316SIDGSR ACTIVE VSSOP DGS 10 2500 ROHS & Green NIPDAUAG | SN Level-2-260C-1 YEAR  -40to 125 SMG Samples
OPA2316SIRUGR ACTIVE X2QFN RUG 10 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 1QU Samples
OPA2316SIRUGT ACTIVE X2QFN RUG 10 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1QU
OPA316IDBVR ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 SLE
OPA316IDBVT ACTIVE SOT-23 DBV 5 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 SLE Samples
OPA316IDCKR ACTIVE SC70 DCK 5 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 SLD
OPA316IDCKT ACTIVE SC70 DCK 5 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 SLD
OPA4316ID ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 04316D
OPA4316IDR ACTIVE SoIC D 14 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 04316D
OPA43161PW ACTIVE TSSOP PW 14 90 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA4316
OPA4316IPWR ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA4316

® 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.
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 21-Feb-2023

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
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 OPA2316, OPA316, OPA4316 :

o Automotive : OPA2316-Q1, OPA316-Q1, OPA4316-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-Dec-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2316IDGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2316IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2316IDRGR SON DRG 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA2316IDRGT SON DRG 8 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA2316SIDGSR VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2316SIDGSR VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2316SIRUGR X2QFN RUG 10 3000 180.0 8.4 1.75 | 225 | 0.55 4.0 8.0 Q1
OPA2316SIRUGT X2QFN RUG 10 250 180.0 8.4 175 | 225 | 0.55 4.0 8.0 Q1
OPA316IDBVR SOT-23 | DBV 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPA316IDBVT SOT-23 | DBV 250 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA316IDCKR SC70 DCK 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA316IDCKT SC70 DCK 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA4316IDR SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4316IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 23-Dec-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

OPA23161DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2316IDR SoIC D 8 2500 356.0 356.0 35.0
OPA2316IDRGR SON DRG 8 3000 346.0 346.0 33.0
OPA2316IDRGT SON DRG 8 250 182.0 182.0 20.0
OPA2316SIDGSR VSSOP DGS 10 2500 366.0 364.0 50.0
OPA2316SIDGSR VSSOP DGS 10 2500 366.0 364.0 50.0
OPA2316SIRUGR X2QFN RUG 10 3000 210.0 185.0 35.0
OPA2316SIRUGT X2QFN RUG 10 250 210.0 185.0 35.0
OPA316IDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA316I1DBVT SOT-23 DBV 5 250 180.0 180.0 18.0
OPA316IDCKR SC70 DCK 5 3000 180.0 180.0 18.0
OPA316IDCKT SC70 DCK 5 250 180.0 180.0 18.0
OPA4316IDR SOIC D 14 2500 340.5 336.1 32.0
OPA4316IPWR TSSOP PW 14 2000 356.0 356.0 35.0
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-Dec-2023
TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA2316ID D SOIC 8 75 506.6 8 3940 4.32
OPA2316IDGK DGK VSSOP 8 80 330 6.55 500 2.88
OPA2316SIDGS DGS VSSOP 10 80 330 6.55 500 2.88
OPA4316ID D SoIC 14 50 507 8 3940 4.32
OPA4316IPW PW TSSOP 14 90 530 10.2 3600 35
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PACKAGE OUTLINE
SOT - 1.1 max height

DCKOOO5A

SMALL OUTLINE TRANSISTOR

-

N
o]
©
i
(@]

f

INDEX AREA

>{>]

]

=N
o0 =
o1 o1
[T
| E—

oo
or

TYP

3
e — T
|4 [01@ [c]A[B] (0.9) —

0.22
GAGE PLANE
\[ 0.08 TYP

g TF/L»— 050 vp \ T

> TYP
0 0.26 SEATING PLANE

4214834/C 03/2023

NOTES:

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

2. This drawing is subject to change without notice.

3. Refernce JEDEC MO-203.

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

i
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EXAMPLE BOARD LAYOUT

DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

j 5X (0.95) T P£G
+ 1 \ ‘
K04 {—— e
| SYMM T

}
[ - +— - — = -—q (1.3)
L | [ l

2X (0.65) |

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK
OPENING \ METAL

METAL UNDER gIODIéRIIIE,\FfGMASK
SOLDER MASK‘\
J L* 0.07 MIN

EXPOSED METAL

J l‘* 0.07 MAX

ARROUND

NON SOLDER MASK
DEFINED

ARROUND

SOLDER MASK
DEFINED

(PREFERRED)

SOLDER MASK DETAILS

4214834/C 03/2023

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

i
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

5X (0.95) ¢
L
5X (0.4) %—4—47777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/C 03/2023

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
7. Board assembly site may have different recommendations for stencil design.

i
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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W 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.

. 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-187, variation BA.
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EXAMPLE BOARD LAYOUT
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j T S\((LMM (TF§(0P05)
| ::/
|
i } -— | ::] SYMM
- —+—
= |
8X (0.5) 1 5 :@ i ::J
|
L—i (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK

SOLDER MASK METAL UNDER
OPENING \ /METAL SOLDER MASK‘\ i OPENING

( \ s N

1 1

| | ! :

—)
4_7 0.05 MAX J\L— 0.05 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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.

Texas
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EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

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

4221984/A 05/2015

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.

INeTDRr IRAERTS
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PACKAGE OUTLINE

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6
(& ]oa[c]
PIN 1 izg E 4—‘
INDEX AREAj N

GAGE PLANE

f

8

0: TYP&/A+ L—'

0.6
0.3

TYP

4
\
L NOTE 5

SEATING PLANE

(1

|
|
|

— (1.1) —=

1.45

0.90

ALTERNATIVE PACKAGE SINGULATION VIEW

4214839/H 09/2023

NOTES:

[N

per ASME Y14.5M.

AOWN

)]

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

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

. Support pin may differ or may not be present.

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

i
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

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

EXPOSED METAL

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

SOLDER MASK DETAILS

4214839/H 09/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

i
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L.1) ¢

i 1 % ‘
wen {11
} ‘ |
|
‘ SYMM
|

|
i ,J*f*,pv
T 2 ‘ ! (1.9)
2X(0.95)

TSN s RO s o O B

(R0.05) TYP / 2.6)

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

4214839/H 09/2023

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.

INQTDRT IRASRITQ
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MECHANICAL DATA

D (R*PDSO*GVL) PLASTIC SMALL OUTLINE
0.344 (8,75)
y 0.337 (8,55) ’
@
14 Q 8
0.244 (6,20)
0.228 (5,80)
i < - - “IT 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Vi | 0.020 (0,51)
Index Area 0.050 (1,27) m

[ ]0.010 (0,25) W]

\
|

0.010 (
L 0.069 (1,75) Max

0.004 (0,10) 004 (

0.010 (0,25) / ﬁ
0.005 (0,13) 1 )/
/ \

\
//\ | []0.004 (0,10)

Gauge Plane —-= !
%D = ? Seating Plane
e
0.010 (0,25) 0-8° ~ -
\

——

! J
\

-

4040047-5/M 06 /11

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

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.

Reference JEDEC MS—012 variation AB.

.
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN 1451 50 O
ERENEREREREEE * IR ERERERE r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\ I_I/"|_||_||_||_||_| O o tbbgd
~

Example
Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

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

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14)

PLASTIC SMALL OUTLINE

-
HHHHHHELT

5,60

(hnanng

Example
Non Soldermask Defined Pad

Stencil Openings
(Note D)

f

Example
Pad Geometry

ittt

(Note C)
—=1 |~— 14x0,30
|<—1 2x0,65 ‘ —=| [=—12x0,65
O
14x1,55 |_||_||_||_||_||_|

5,60

/
/
/
j

(See Note C)

L~
L
7/
/
,./ * \ Example
! 1,60 / Solder Mask Opening
'\ * /' (See Note E)
\  —=l=—0,07 Vi
\, Al Around  /
\. S
~_ L
4211284-2/G  08/15

NOTES:

All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Publication IPC—7351 is recommended for dlternate designs.
Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Customers should
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MECHANICAL DATA

RUG (R—PQFP—N10)

PLASTIC QUAD FLATPACK

Pin 1

040
0,34

Index Area

0,10 X 45

— ‘ gy 239
10 =
9 8 ‘ 7 6
LR o 030
0,35 0,20
005 10X
WGE e & 0,10 M[c[A[B]
: 0,05@|C

Pin 1 Identifier — |

Seating Plane

v
w] ©

0,00
Seating Height

0,40

wof},

Bottom View

4208528-3/B 04/2008

NOTES: All linear dimensions are in millimeters.

Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.
QFN (Quad Flatpack No-Lead) package configuration.

This package complies to JEDEC MO-288 variation X2EFD.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

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

r ﬂﬂgz
8 5

,HHHHT OZ

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

[@N]

LiLlil:

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

4073329/E 05/06

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

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.

QP TeExAs
INSTRUMENTS
www.ti.com
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LAND PATTERN DATA

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

Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|———|—(O,65)TYP. 8X(0,45) _>| |<_ |—-—|—(O,65)TYP.
T
S |———— . 8X(1,45) EE— [
4
PKG PKG
¢ (4.4) C (4.4)
|
(TR o
, \
I -_—
/ PKG PKG
: ¢ ¢
)
/ Example
, Non Soldermask Defined Pad
1 - T <
/ /// b Example
/ N Solder Mask Opening
p —| |=-(0,45) (See Note E)
/
\
! (1,45) || \
\ * \’l\Pad Geometry
See Note C
\ o ) St
\ All Around ,
/
N B /S
— 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

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

NOTES:

i3 TEXAS
INSTRUMENTS
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MECHANICAL DATA

DRG (S—PWSON—NS8)

PLASTIC SMALL OUTLINE NO—-LEAD

3,10
2w
8 | 5
I
|
|
% R 310
\ 2,90
Pin 1 Index Area / 1 4 J
Top and Bottom
‘ 0,20 Nominal
0,80 Lead Frame
I S o Y B s W e 2 3 .
™]0,08[C f ﬁ Seating Plane
0,05
0,00
Seating Height
0,50 -
o | e
f 0,40
1 [ | 4
JUULU
| oy
|
|
L ‘
Exposed Thermal Die Pad / ﬂ ﬂ | ﬂ ﬂ
A\ 8 | 5
4 Lié%)( 0,25 +0,05
JNEACIO)E AlB]
0,05 |C
Bottom View

4205379/C 12/10

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.
SON (Small Qutline No—Lead) package configuration.

The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. JEDEC MO-229 package registration pending.

TEXAS
INSTRUMENTS

www.ti.com
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PACKAGE OUTLINE

DRGOOO0O8A WSON - 0.8 mm max height
PLASTIC SMALL OUTLINE - NO LEAD
PIN 1 INDEX AREA— | <<+22 g:é
08
07
R I == T = S

0.05 j

0.00

EXPOSED e 1.240.1 +] ©2)TYP

THERMAL PAD
s
1———  2to01
G
t 03
8X0.2
8'2 —«——l 01@ [c[A[B
- &
0.08M) |C
4218885/A 03/2020
NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DRGOOO0O8A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

(1.2)
8X (0.7) SYMM
¢
|
( { ~
CD ¥ -l
wom ) | —
SYMM -— T *‘—@ i ? @
6X (o 5)
ﬁg (5 ¢
)
L ) ;¢—J
(R0.05) TYP
@0.2) VIA
P (0.35)
(2.7)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
j ALL AROUND ALL AROUND
EXPOSE EXPOSED—_ /-~~~ 77~ \\
METAL METAL
SoEN. MASK/ METAL METAL UNDERJ \—SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOIISIEEIFIQ\III\E/ISSK
(PREFERRED)

SOLDER MASK DETAILS

4218885/A 03/2020

NOTES: (continued)

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

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DRGOOO0O8A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X (0.7) — SQ"M METAL
TYP

+ | I 7
[
8X (0.25) 1 [

(1.79)

B

|
6X (0.5) ‘ l
§ 4 N
jE L °
+
(R0.05) TYP I
(1.13)
2.7)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

84% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218885/A 03/2020

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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