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7 VEAHEEH
7.1 ME

OPA161x £ 7 XU R4 N IS SOk 3848 1kHz I o] SEFUARAR A E A5 25 B (1.AnVINHZ) AR B
(0.000015%). TF 2-kQ K T g5 FE AL 7F BE 25 F YR 3600mV IKSE Bl A (LB B i, 1XF B T e Bilsh &
VO R KA. AR, IXEEIRAE B +40mA mii IR RE /). SCRF £2.25V B 18V [ 5 HL R AL R VE
IBIE EIE RN 3.6mA, XX 5V RGN 36V HMN ARG A . OPAL611 5 OPAL1612 iz HUK#:
(LA 38 S Fe o, 7E T8O BBl A T TR RR (B Bh A MR

7.2 THEEHER

V+

m

Pre-Output Driver L :’E. ouT
|1
& L Q &

J

V-

7\

29. OPA1611 faifh % JH 3 K

7.3 Frikdig

7.3.1 IhiE

OPA1611 il OPA1612 ZAliaH BUk#sAEMs FF Eis £18V [ L JF H IR IR S 2kQ F13k. s N TAER 3
HHEK. OPA1611 Fil OPA1612 R ¥ia B MUK AS K M 5| ZEAESE 254, AH LR MGG B E5 0, B PEREr 2
M. HERAN RIEE BT RESMAIR BT AR E AT 2 T IS, AT BhEGN . M EL B 46
FEERE A, WA AR e 21 fp AR T DAk — 20 2 i BT

7.3.2 BRI

QA WNVAEL Y P T2 S RS P = ) N - SR U= A= L1 1O v 8 =Y 151 Y s E = e mE oo AN (SN il R R U & E
PG HEZ 2 5 . XA 5] IThRE AR — NI RE R AR 2 SR i T 2R e 3 51 B0 4 e B A

SERHE AU IR . AL, IXLSHERAT Y B A B FUSCH (ESD) fRIRAE ™ dh 212 2 BT RN R AR vp Ry e Pl
FEAZ AN ESD FAFHIR .
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FRMERER (BT 00)

REWGTC 7> 1 M ESD JEA MR 2L 5 A BB RIR A T 8. [ 30 sy OPAL61x A5 1FH 1) ESD
R (REZEDXH) o ESD GRIHLER IS K2 AL AR, X8 AR A A 51 B e 3445 B Py e 4t L 2
B, IF HAEE RN FBOES W IR SR F . IR ORI R AE FLG I8 AR AE T AR 3RS

Re 1
R
+: :_
ﬁ +Vg — l
L +V
! 1
! ? R OPA1611 ;
R, ! :
_Int + \ ESD Current- H
Y N Steering Diodes 1
1 ? Op-Amp 1 Out
L +in ,Corg i
- - T / Edge-Triggered ESD | |
|D1 1 $ ? Absorption Circuit ! R
1
+ , ] E
1) 0 S S =
Vin ()-—V
- - +
Vg —

(1) ViN=+Vs + 500mV.

Kl 30. SERANHE ESD R K H 5 R e N SR AR

ESD FAF Al AR R R ik, i AR S T AR R ORI S O RN R KR . ESD fRYT HLER T Seie
FIRAAZ DR PR AR, BT IEXZ G AR T o ORI F B RS 1 e B LA SORE R

24 ESD HURA 5 B N BORES A0 SRS, BRI A — s AN A . IR TR B4R, IR
PERTREST . OPAL611 A MR HSCAs 1 (i 5 2% A AR S L B A Iy ESD kot il Ja, RIS Re R
S IR ESD Bk ReE £ % A U KT

MISFHTORA LN E] 30 Fron XK H G, ESD Ry AMFRRFARESPIRE, I EAZ SN BKET. A,
R SR BN R R AR E S AR RV, ATRE R ShE 2. A LKA O, #r EE ESD {4y
FHLBR AL T EAT TR I 1% T R, IR AR ACR R B L e 42, (HARAD I R & 1F

30 TR 7 — AN AMORS], HAsA RS Vi B IERERIE (+Vs) 500mV HAEE L. mE R R R K B A
DU T R PR . AR +Vg BERSIRICHRIR, B4 B — MRS T s T, IR SR +Vso
ORI Vi R . PRI, As RE e USRS N LR BR 109 10mA.

IR HBETCERACRIR, Vi LR R R Ie SO, ARE R AR IR . XA L LLBUER, O
JE AT RE 2T e B S FBOR S X o KBUEE . AN EF AT, WA RTERN T +Vs Ml —Vg
Il AR B MIBDL, +Vs Ml Vg FRIRIE 2 ST L R BR AT . BRI RSEs P DA S22 IR, B
KB N AR IR AR R I FBOR 2%

A LSS, WERAE YR +Vs B Vs O OV I T4 A S RN AAE 5, BORER W L. [FIRE, AHORES
RECGRT IR OV BAR TS SR EN FRe . R IRRIUY RS, A8 FBOCE Ry fLi Al e A DR
SO AR A (HIZRSIFAR IR R E S, BORESMA ATRETCIA IEH TAE. W R BRIV KIHA,
VU3 AR A AR B PSR AR R FIADKCP IR T AR A fit L RE 7 DL B N B A R K B LR
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FEPERIR (87T IT)

A0RANI 2 FLERZ AL AR R RE 0, WIAE FRIR S RIS NES S AN — A s TS ILIET 30, FRANHL IR R RELE, IXAE T
B A SRS TAEMIRI S8 (HF A R R AU 9%,  DME T W RENS 72 HUR 5| Bl 22 42 T
(SN SR RS

7.3.3 ITEHJE

OPA161x RYIZH KA H +2.25V & +18V HJEHLHIEAT, HRFFHaMaE. OPAL161x R¥IAR/F L T/EH
PWIEZBA +4.5V, HEN +36V. Aid, AL FAAERIEffH R SEEME. OPAL161x RIIZIFHIA
FRE I IE At YRS . B, IEERET RN 425V, T FUHR YR AN -5V,

BRI, SRR RHLAR TG EVEE A . F35h, — SRR IR R AUE IREZ L HTA = —40°C & +85°C
WA TRAERT . SRR PRS2 T BE AR s B AR T AL ) — L5 2L

7.3.4 AR

OPA1611 #l OPA1612 (i A\ 51 BAIZR A B2 1 I 1B — Mg St DR, 3l G P81 22 70 WIS R KT 32488, i 31 s
FERHR T LB R o, ARG BRI EAN AL SERRi i . (EAEIRIE 238 G = +1 Ak, PRER MG S &
FHEOXL AR LT E, RO AR IR A\ PO AR AL R SR EAN L o T AR KR G S AR R
17 Ffrome  QERAAAG 5 (AR Mk B 2 DU ST R I [ (i B2 1, B A SR 5 AL PR %€ 9 AR T 10mA.
AR NG 5 IR EBEATBRE T A] fE A A A sR B P (Ry) BB HLRE (Re) SRR MG SRR . A BRI
HLPH 2 A OPAL61L (RMEF PR RE, AT PEAERS o0 X FLHEAT TR B 31 Pross J R 45 FH FR JAc 4 A\ ri FELAT B2 15t
R REL A T B 191

Re
OPA1611 Output
R
Input o—/\\—H

B 31, Jkof#AE
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8 NS

8.1 MHER

OPA1611 il OPA1612 #4°4 H (v 3 2 2 e RS a8 UK A%, M A HAN & B bl o 70 R g 7 YR
R PTHRIRR N, AR AT LSRG . KRG T, 0.1uF FE 2RIl 2 75 2.

8.2 Mg

P 32 Ffr7m R A A 4 2 e B 2 SRR S A2 A6 A AN RIS L OIS RS e B e A (IS S L BEL X 2%, TRTBEAN 7 A 80
HREIIRFD

K oyt E AR 1) OPAL1611 (GBW = 40MHz, G = +1) FHLERMEF . 35 BHOK 2 A & Aefg 2 A o 1R g 7 ) T
AN A . R TR S 2 O T T N AR B R . R A MR A U N B R R AR AR, IFARIE AN
AR PHPT A B — A 7S F R 7 e (R, R B HR I8 B TSOR 48 R SR ARG 75 R TR BT VR FHPTRLAR R, IR
W T 2SN, HEEER RS, OPAL6LX RAEH MUK H KM AL, ZIRBAPUERT 1kQ N AR %
¥,

8.2.1 VML

Kl 32 FioR N H Bk A A S, MRS HN T

o e,= HEMES

I, = FHI

Rs = JiFHPT

k= B/R%E 2 H B = 1.38 x 10723J/K

T = JFIREE (K)

8.2.2 MLk

VOLTAGE NOISE SPECTRAL DENSITY
vs SOURCE RESISTANCE

10k

i E ;
1 %—>L Total Output o

Voltage Noise

v

Voltage Noise Spectral Density, E, ("V/VHz)

100
— T
] Resisfér i
10 o Noise 4
S Eaast
= ! ] \2 IR
I Eo =¢€, + (i, Rg)” + 4kTRg
1
100 1k 10k 100k 1M

Source Resistance, Rg (Q)

E 32. OPA1611 Hifor 3 25 22 v AL B e 7 P R

8.2.3 FHAMEETHE

IR A 38 FBOR S A BT U 20 25 5 2 PR A R (5 SRR A | IS SROTBOR 35 7 A XM A DL K S 5190 2% mi L7 A
MR o P S A R 2 T AT W 5 B )T 5 AR A

PR BELHT R R BELER 73 P AR PR A 5 B B T AR ARE LE . 18] 32 2t T izer B 2k . IRFHSTIE W ONE 2 fE; ik, &
A 3 2 A8 S TR A5 AR 5 13 P oL R i A R o 1 A M 5 R L 7

K 33 o R 48 e e &L A9 SO AN R A IS SBOR A% ra i . AEE 2 e B A ohy, S 2% Fa Pt ™ AR M s
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MR ERE (5T W)

T8 BTN AR ) FELIAT R A AR S i BN R, T P AR AN R e A . — BT I e R 5 1 S5 5 P R e A e

7 Y51 1G5 1T LA 220K

Noise in Noninverting Gain Configuration

Ry

W

Noise in Inverting Gain Configuration

Ry

%fF 1kHz OPA161x RFIZHBAE, e, = 1.1nVAHz

W

LA U PR e B A S e A T B A

Noise at the output:
2 2
R R
2 2 2 2 2 02 2 . 2 2
Ey = [1 + _R1 ] e +te  +ey + (|nR2) +eg + (|HRS) [1 + _R1 ]

R
Where eg = VAKTRg x [1 + TZ] = thermal noise of Rg
1

R, )
= thermal noise of R,
R1

e, = VakTR, x[

e, = V4KTR, = thermal noise of R,

Noise at the output:

2
R
2 2 2 2 2 o2 2
Eo =[1+m] e, +e +e, +(i,R) +eg

R,
R; + Rg

Where eg = V4KTRg x [ ] = thermal noise of Rg

R R
e, = VAKTR;, x
R; + Rg

] = thermal noise of R,

e, = V4kKTR, = thermal noise of R,

, in = 1.7pANHZ.

K 33. MEaif B A THE

16
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8.3 K EIE

OPA161x R¥iZH R A H AR AR . ek 2kQ i, BASZAVERE (20Hz 2] 20kHz) W
THD+N fX T 0.00008% (G = +1, Vg = 3Vrus» BW =80kHz) , BEAKMEAERS iES WK 7.

OPA1611 RAIZH BRI R ERRER T2 TS RES TN EARRE. A, @Rk (o
34 fi) Ht—SitmERE .

& FORER R T HL Ry — A AT DL S N (R PR 22 5. 1] 34 s FL % S 808 HUOK 38 K B s BBOR 38
IEFFAERRE S 101 5 (£ 40dB) o G SRAEARAE R FHBOC B AC B FP AN N Ry, T2 25038 L B 11 S 157 R 40
MR IS . PRAIG SRR ANAS, (HAE IR RERAC 101 1, BRI e 101 1%, WA, BEORE L
L NS 5 MR S 1IN Ra BB S i LB AH [R] o 38 /NI Ra B, B DR i K BIR B AR T 2 )
of=AlS

X5 90 AT A T B AR S A A R I SR DLBGAIE, BRI 5 A B A S R B I S AT E . A
B 2 b 0 B0 @ i i F Audio Precision System Two 5 41 11 2k ELRTIE B /0 A G 58 1), ERS e faj AL X fh B 2
WETAE. Ak, ] Pod T30 2k Bl Ak SEIX — & 7% .

R, R,
JT— SIG. [ DIST.
GAIN | GAIN R, R, R,
N 1 101 ] » | ke | 100
Rs % OPA1611 $—O Vg = 3Vys
. . R -1 101 |4.99kQ2|4.99kQ| 49.9Q
Signal Gain = 1+ =2 +
Ry +10 | 110 | 549Q [4.99ka|49.90
. . R,
Distortion Gain = 1+ IR
s Generator Analyzer
Output Input
|
|
Audio Precision

System Two'" Load
1

1 with PC Controller 1

(1) AXRMEHEOELER, H2 0 7 2K 12.
34, RKEA B H

8.4 M

OPA1611 fil OPA1612 IBNARFIE CLEHG H WGt . SAEAN TAE SR A FEAT T RPSA G as A bk S ki 4L

BRI TBOREF AR AR I ] SBUE I Bk G . BIE, mA e e S R R . SRR ) A T
I AR i A R — AN BB (B30 50Q Rg)

XA 7) H I R BHLIES R 8 76 23R HH A B I 97 1 DB v . ] 19 AR 20 IR MG S i 2 51 #0R) (106 2
(AF Rs B o HNES WRHIZG] AB-028, (S i i 26 K E X s 5K 43 22 i PERE) (SBOAO1S5) FREX 73K

RN BB VRS 2 (AT AN TI Wl R 380D .
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8.5 [ HL%

K 35 frnst OPAL611 1 NI S RAAE LML B M HAL P A o i i s (/& A S AR IE . OBl A I 57
A 7 I Y HL S 2 AR T

820Q
2200pF
||
1
330Q2
lourk+ S
2700pF
||
680Q 620Q 1
. M/\ +Vp 0.1uF
(+15V)
Audio DAC L
with Differential -
Current - 100Q L Ch
Out 820Q
utputs | OPA1611 VWA S Output
VWA —— 8200pF .
2200pF =
[l -V,
1l (-15V)
I 0.1uF
|OUTL_
== 2700pF

K 35, SHBHELH3S (DAC) G BIRI S (I/V $Eikss R st 28 )
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9 HJRAHREN

OPA161x % TAEH R EZ 4.5V & 36V (£2.25V & +18V) ; L F AR S F R Ju & —40°C &
+85°C. HLAVFFPEER 4y 5 T A B s B AR AR T A A B B AR K SN S H

CAUTION
HUJR LT 40V Bt X S FE UK AR, 55 WA iR K BIE 1H -

K 0.1uF 55 % LA TROAE R IR 51 BB 7T i/ SR 7 R o v PEL BT PR R AR S BESR R 22 A SR S5 EHLA EL (L
MITEA(E R, 5 WA R o
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10 fifRfisk

10.1 fijRfiskierd

G R B etk TARPERE, R A AR B A BN LB AR (PCB) AR LTE, B4

o DR EITE A LB PR G B SIS SR SRS B A N . 55 I L A O SR B ASADL PR B AR BT R,
TR G
— R HVE ] AN b ) AR AR KR (ESR) 0.1pF FBe 5Bkl , 8B AL B R B AT 28T

BEXT BRI, V4 S 2 (AR DAL N BN S5 B L

o R R R A SN VA R LB TR RS o) AN B ) kR . 2R PCB il Rl E R
IIVEREE . Bt 255 B T HGARI B B R T30 (EMI) B4R . B (R - B RS Hh [r) B B, [
B A . SE R VEAME R, WS N RE (ES R A R AT e 175 ) (SLOA089).

o ONFRIRHAEME, MAGELNT R EIEERE T EL. R ERELTIESE, AR BUREL S
AUEAERELZ XN EER, MRS 2T,

o MU R T RESEL A E . WAl 36 PR, A RF A RG FEIE SO A ] B R BR LN AR B

o RgegamEAEL. Yhd: A GELSE R B BUR AT .

o BREAE R 2 A e R AU BHGT ORI PR o IR T 2 D I A A AN R L T 7 AR TR L

10.2 AiJRnpl

RIN

VIN—AANN— +
RG vouT

RF

(Schematic Representation)

Place components
Run the input traces ~ close to device and to
as far away from each other to reduce
the supply lines parasitic errors VS+
as possible

_________________

Use low-ESR, ceramic
NC !
bypass capacitor

Only needed for
dual-supply

operation = (or GND for single supply) Ground (GND) plane on another layer

Kl 36. [AIAHAC BLIZ SR &S H AR AT =

20 fiAL © 2009-2014, Texas Instruments Incorporated
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11 2RI SRS 7 Fr

111 RS SC

11.1.1 MR

AR SR U R
o (RUEHIZE K E X IBF IS SR ERE) , SBOAO1S
o (HEKIRMEAALFTT) , SLOAOS9

11.2 AHRHERE

CAUR RIS 7 POl U % . VER AR BoR SO . SO S4BT T HER P, EL AT DAPRIE U i) A B0 K
BERL.

1. MREERE
2 P SRR PR 506% FAR SR THS5%M4 XHRHIX
OPA1611 1 L Ak T HL T Ak T HL T Ak T HL T Ak 1 L Ak
OPA1612 1 L Ak T HL Ak T HL Ak T HL Ak 1 L Ak

11.3 FEtr
SoundPlus is a trademark of Texas Instruments, Inc.
All other trademarks are the property of their respective owners.

11.4 FFHRRES
A Ea s RGN ESD (R, RSN, S A S E O TS I, DU I MOS [ TR
Ao\ ¥
115 RiEFE
SLYZ022 — Tl Rit#.
XA ARERSHIMRBEANE . & FBEGR ATE o

12 Mk, FHEEMAITIEE R

PURTUh A FEHU. BERATITIAE R . XEEE SR E S M SR o Bt . X Hs /e el HAS
A HAT AT IR DU KA . AR % B R A A AA, 15 20 22 O A A
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JESDA8 s AR LSRR AT SRR S5 o P 42 T AT AT MR BUR BT AR 35 2, FRIIEIR (5 B 5 5 B HA RN TA ™ i 5
HBARAEIT SR A B L (AT B8 5 26 5 2 A1

T ARIEIL IR B A AR VERE AT & i A B I T - S™ B 65 2R 5 SR IKIE IS . U T1 ARIERISE I A, B T A B2 A2 i
PR e e PR H R . BRAREER G TREVERE, 15 B 4 2O S M AL BT A S 80T IR

Tk S35 B sl 7 7 i BT AN AR AT 5% . % R HAE AT T1 A0 07 s RS T EAT 5058 RN S 20 7 7 i RSE A 9% XU S
7 N BEIE S BT SR e A .

TIAKAER TULFIR AL FRl s s e 5 7 T A S 55 A & e HLES sl 510 T AR AP T (MBS
FRAT AL T CRAIE SRR o TI ITRAT 558 =07 7 MBI S A SR 5 2, ASRERI UM TI BRI e 7™ G el S5 ROVFT . 24, A ], A
PEZAE BT e 5 AT 28 =07 M LRI B AR BT R VT, BUR TI MR FIBEIL e il 7 T K VFT .

XTI b TR EAE R TS B EEEE Sy, RS0 N AEAT AR A LS ELRT AT A ORI 26, IRBIAT A BRSO A et AT
Hiflo TSR SO B SCEA KA AT ST S5 . RIEE = J7 (945 S5 AT e o ZR B I BR A 2% 1«

FERER TI ARSI, AR Z AL IR 5 S B IR 5 T b B S B0 BUAF AL 22 s (B ), ISR 25456 T 44 s o5 i & B
ABEARTRAL, HXRAELM . BAEERAAT . T XSRS B AR IR 2 A RSB SRR LS5

FPRNF IR, AR A SAE BB AT R B T1 3243, (EARATRE A /) 0 Sl A2 55 L7 i S AEFL N HR (T T 7 ey A SG (K AT ik
B BRI AR ESR . B FEIIORE R, A TR AR 5 St 2 A BT AR R iR BRI, AU AR fa R e A MR
RALJE R BARA R REIR N B 0 3 (R (1 A AR LR I RIUE iR it 25 7 A U A2 D 8 2K 2 4 SRR B ) o AT T A1
xb T R HACHRIE AT K

R AR, AT e SRS A AT REXT T AT R IR AS . T B E bR RS 35 Bh 2 P W R ) S s A AT AL iE
I Th g % A T bR B SR IR 0 7= Al 7 26 RS Tk, ESRZ SR IR N IX 6 2 3K

TI 414Kk 3545H T FDA Class Il (BRI A BOCERIT &4 MIRBFT], BRIESHHRAE R CA&IER T &1 TSR R il
AR T R34 S s sm B BRI T A R s T TH T E SIS MBI N . WLF AT A &, Ftdedeem
@i?ﬁéﬁﬁ%ﬁ%ﬂ%i&ﬂ@ TI AT E R ST ORI IR A, FER 2 P SR dE, I H R P 7650 L 5 8 A R T E
VR RIE B R

TI TR E A ISOITS16949 ZESKIF= M, XE/F= i FEATIRE . AT, B AR @ ™= M i ek 2] 1ISOITS16949
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ® ® @/5)
OPA1611AID ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA Samnles
& no ShiBr) 1611A e
OPA1611AIDR ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA amnles
& no SbiBr) 1611A e
OPA1612AID ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA amnles
& no SbiBr) 1612A P
OPA1612AIDR ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 OPA
& no Sb/Br) 1612A L
OPA1612AIDRGR ACTIVE SON DRG 8 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 oVl Samnles
& no Sb/Br) L
OPA1612AIDRGT ACTIVE SON DRG 8 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 oVl Samples
& no Sh/Br) =

@ 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

@ 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.
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© | ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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 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
i |
& go W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
OPA1611AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA1612AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA1612AIDRGR SON DRG 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA1612AIDRGT SON DRG 8 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\‘ /}#\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA1611AIDR SoIC D 8 2500 367.0 367.0 35.0
OPA1612AIDR SoIC D 8 2500 367.0 367.0 35.0
OPA1612AIDRGR SON DRG 8 3000 367.0 367.0 35.0
OPA1612AIDRGT SON DRG 8 250 210.0 185.0 35.0
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MECHANICAL DATA

DRG (S—PWSON—N8) PLASTIC SMALL OUTLINE NO—-LEAD

(e}

(@X]
(@]

N
(e

\j\%

Pin 1 Index Area /

Top and Bottom

; 0,20 Nominal

0,80 Lead Frame
0,70 —

: Mi Seating Plane
~Jo,08[c] * j £ E ’

0,05
0,00
Seating Height

‘« gy 0.60
0 U U f 0,40
YU,
- +
SN
Exposed Thermal Die Pad / ﬂ ﬂ | ﬂ ﬂ

A ; 5
4 L—gx 0,25 0,05

0,10M[c[A]B]
P 0.05mc

Bottom View 4205379/C 12/10

A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. 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.
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THERMAL PAD MECHANICAL DATA

DRG (S—PWSON—-NB8) PLASTIC SMALL OUTLINE NO—LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR ‘\
1 4
1,20+0,10 —I U U U U /—Exposed Thermal Pad

—»— 2,00£0,10

Bottom View

Exposed Thermal Pad Dimensions

4206881-2/1 03/15

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

DRG (S—PWSON—N8) PLASTIC SMALL OUTLINE NO—LEAD

Example Board Layout Example Stencil Design
(Note E)
Note D |~ 6x0,5 |- 6x0,5
f—1—2x0,30
70 O — =
38 1,9 12 O 3,75 1,95 -
t O O

RO,115
N L2xt,2 N

T =i

|<— 8x0,23

2x Via

Keep Out Area | \\ 71% solder coverage on center pad
1
/ N Pad Geometry
. \
/ on Solder Mask N .
I Defined Pad AN o TS
1 N
e ~. \V/ .
\\ Solder Mask O ’ | 5X¢O,3 —\ \\
’ +_Solder Mask Opening ! \
/ RO NG (Note F) [ 1D \
’I + ] * 0,35 “
{ LY TR \
: o' T o
\ ] Pad Geometry \ /
0,95 — — |=— 0,28 (Note C) \ ;
S o— / \ —1 0,75 /
aroun
\ /,/ \\\ 1,5 ,’/
\\ I AN J/

4208205-2/G  03/15

NOTES: A. All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—SM—782 is recommended for alternate designs.

This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack

Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout. These documents are available at

www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F.  Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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MECHANICAL DATA

D (R—PDSO—G8)

PLASTIC SMALL QUTLINE

0.197 (5,00)
‘ 0.189 (4,80) ’
A
8 5
0.244 (6,20)
0.228 (5,80)
’ - 157 (4,00)
0.150 (3,80) AN

Pin 1

\

I

Index Area ﬁ bj
4

0.050 ( « 0.020 (0,51)

0.012 (0,31)

[ ]0.010 (0,25) @]

[T ]
1]

\ Ve
i \

v
Toowo

L 0.069 (1,75) Max 0,004 (

0.010 (0,

\
25) / ﬁ
0.005 (0,13) )
1 \
?

A

[]0.004 (0,10)

/

-

0.050 (
0016

Gauge Plane i [:i
0.010 (0,25) L7

?

Seating Plane

4040047-3/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.
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash.
Reference JEDEC MS—012 variation AA.

.

Mold flash, protrusions, or gate burrs shall

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

D (R—PDSO-G8)

PLASTIC SMALL OUTLINE

EXGmpl?NE?:r((j;)LOYOUt Sten(ﬂlogp%rsings
6x1.07 —— ~=—8x0,55
— —=— 0X]1,
|| ! = 1,27
HH--H 8x1,50 —-H-H-H
EEEREEN 1 * Egug r
5,40 5,40
AR J
gnlinknin (L
BNEpEyEEN O
|~
|
]
|
i Example
i Non Soldermask Defined Pad Example
Pad Geometry
(See Note C)
\ Example
* / Solder Mask Opening
! (See Note E)
—=1Il=—0,07 /
Al Around /
\ /
N e
\\_\\ ——/—_/
4211283-2/E 08/12

NOTES:

A. Al 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.

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