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6.6 BIAIHE (F2)
TA =25°C, VS =1.7V~5.5V (ﬁ%{ﬁ) EJle Vs = 10.85V~+2.75V (ﬁﬁ%{ﬁ\)\ RL =10kQ % Vs/2 ﬁl%‘ffﬁ\ VCM = Vs/z\ VOUT =
Vs/2 D6 (FRIFRLR D72 ERY)

STA— \ FANEHE | RME mEE R WM

TyvhHY (OPA392YBJ, OPA2392YBJ, OPA4392RTE D7)
lasp T O LB FTRCOT I BF =7 L EN = V- 6 pA
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Vi Low L~V A FFEIE TUTNT 4 =T L (V-)+05
ton T T DA F—T LR G=1,Vour=0.9 xVg/2, 2 DDT VT RAR—T )b 9.5 us
torF ToT DT =T R |G =1, Vour =0.1%xVg/2, 2 DODT VT INT 4 2—T )b 7.8 us
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6.7 fXRAVFE

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FEICFRik D70 BRY)
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6.7 KRB (i)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)
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6.7 KRB (i)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)
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6.7 KRB (i)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)
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6.7 KRB (i)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)
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6.7 fAREVFHE ()
Ta =25°C, Vg = 5.5V, Vem = Vs/2, R oap = 10kQ % Vg/2 (283t CL = 100pF D354 (FrIZFLak D72y RD)
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6.7 KRB (i)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)
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6.7 KRB (i)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)
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7.3 BRBESREA
7.3.1 EBFEF

OPAx392 773Vi%, Vg = 1.7V (20.85V)~5.5V (£2.75V) D — /2137 27 /L EE CHEH T&Ed, A7 v hE
1 5.0V ICRVAESNET N, ZOT AR Vg = 1.7V FTOIFIRNA T By MEEZMERFL £

BIREEFIXRERIAIC L > TERRD/RTA—=ZIZON T, [IREREVENTRLUET,
7.3.2 (BOAI/NS FIEHR
OPAX392 DRI AT AEIRIZIEF 1ML 2o TOES (FRFEIE 10fA), A3 AT7 2B, ESD {4:#

BAT—RbDV— 78 (X AF —FOmEFITHA]) 1I28o TR S ET, OPAX392 (X, F#i D7 me A&, &
AA =R Oz i/ IME T D e EOFEXUIE (ESD) PRk st & BIRA I AT A i FZH TEET,

T S—=RIATRIETIE, AT ZAEF D KBTI T DR DHVES, A — =R I 7RO IS — A 727
FE, AT TR ERIH MR D 2L T, AT T OB T DO EJRL — I %E%ﬁé:hé& A=
Ry 7 e =T EE T3 N TET | AN Ol BB AN BENEAELET, ZOEBATEEICLD,
ESD B/ADIEF A SAT ADFAELET, K 7-1 12, FfERERUET,

V+

e
10Q
AN —AM—] -
100 CORE
—IN — +
- T

7-1. A S EIE&

7.4 TNA ZADEEET— R

OPAX392 773Ul BIFEEN 1.7V (£0.85 V) 22 5L BEL £, EN Ff %@ﬁﬁ FHFALADEE (£
v 5 &5 M), EN BV Low (222D T AT T 42 —7 VENET, ZORFETIL, Fr LB R L., )

A — 2 A0 T, OPAX392 D HHE Eo i K EIRAEILIL 5.5 V (£2. 75 V) ¢,
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

81 77U —2a gl

OPAX392 T2 =T 4« AV B IEDENEIEA T 7 77T, THLARWH I BI O AR KRR AELEE A, M
H D e-trim A7 7 Hii 28 H L TRV, B ORSE B L O EIEE# IR D AT 472y MEEMEL, AT
AT AERHIEF RN VIR SR HYFET, OPAX392 (L5847 — /b — L — L A IR ELES N Tnhb7-
W ARETE, B —EREE, X o EERE A FEETT, IO/ EREE AR A XD T 7L, B — L
FTCORFEHMHEZE D BRI SR D> TEF 7 By NV NESWE AL E—H AN )& @ OT ANSAETEED
55mV UNTAAL 75— — L — LI 122 QO vET, OPAX392 & KT 71X IRV A Eiidmsr A
VDT T AN LTI a s e T e F o T T — a8, DAC Ny T U T IR EDHE T AR — LT
T e F o — U BERE AN SRR RS TOVET,

82X ETF IV — 3y

ZOHE—ER, n—Y% AR, BHRERE V7 DOFEHHIL. —1A~+H1A OAMEREBHELET, 7 VTN
NOFEHEIEL 1M10MV~3.19V TT, ZOERFH Tl A7 By MEEMEL, L—IL Y —L— LD A TI /NS T2
OPA392 Z i fALE T, — DT I3ZEE T LU THEREIL, b O T VI3 R B E AL F7,

8-1 ([CIRIE XA RLET,

VRer

UiB

| ¢

+
Vius +

VsHunt * O Vour
~T uia
— Rc
A4 Veo
R4
AN
H 81. WARER L EERE
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8.2.1 51 EL

DRFFHNZIL IROEFRHYET,

« FEJHERE 3.3V
e AJJ:-1A~+1A
o Hi77:1.65V+1.54V (110mV~3.19V)

8.2.2 HH 4 REFINE

AR BRI lLoAD 1L v MEST RsHunT 21> T ¥ MEE Vapunt 2R ESEET, 20K, Vv MEEIZ U1A &
Ri~Ry CTHEESNDEE T L S ZLo THESNE T, ZOEB T 7O A1, Ry & Ry DHIZE > TRESIE
T, BRELR/IMET DD, Ry =Ry 72 Ry = Rz IR ELET, V7 7L AEE Vrer (X, U1B AL TRLT R
AR L TPV 7352 TGS E T, (mERAEII 1 THERAORET,

Vour = Vsuunt x GaiNpig amp + Vier (1)

»—,.(“
—— N

o Vsuunt = lioap % Rspunt

. R

Gaingy amp = =+
_AmMp

. R,

R
Virer = Ve % [R5+6F\’6]

ZOFFTE, AT 'Y RET Al 2 FRIE DR %75 zb@ia“ TAVREZET, VX U MEPIOFRRZEL Ry L Ry O
H:\ jﬁi@ﬁ%&: R2 e R1 @ttﬂ:iof%\éﬁibiﬁ“o (R5 L RG) e J:O/Cj‘7'k/}\ %Z) %’ééb R4/R3 DL
Ro/Ry EEDRREEIT DD ET, ?&%M@iﬁ%ﬁ?‘/?’@ CMRR IZ5 8% RIFL |, AT A 7 By MRZEIZD
720 ET,

VSHUNT lim%“j‘/f]\(ﬁﬂfﬁﬂf%étb@ VSHUNT @1 i‘/%?‘.&ﬁﬁ“@??/%ﬁﬁff L/7L\_73)’)VC Flij({ i(f VSHUNT

\ZBLE T MERHVET, ZOiKEN Tl Vspunt PicREA 100mV ICRELET, 30 2 TIE, I KT v MEEN
100mV, e KARETRL 1A DEEOT v MEHIO R KEEZFHELET,

V ax —_
RSHUNT(Max) = |SHUNT(NI b= 10$£1V =100 mQ
LOAD(Max) (2)

RsHUNT PFFAFA T, IANMZIEBILET, ZOREH T, FFATRZE 0.5% O v MEFLZBIRLE3, KD EVE
FERMERG AR, 0.1% LA T OEPTA RN <7230,

ATFEBIRIINT I THHT2D, v MEE#PIL -100mV~+100mV T9, ZOBEEIL, A7 7 UIA ICETHHT
2. Ry & Ry THEIENET, UTA OISR/ —RICIE(ET HEBIEN, /\4’20)|—J$H AN THHZ L AR LET,
FD7=%, OPA392 e DA T FREHALET, 204771 ADEBIFEETELS THEDFEFEHFEZH 2 TVVE
T, WIS, A7 By MREZR/NRICH X 5729, OPA392 @t"fﬁzﬁ?t/wﬁr X3 £0.25uV (Fx K £5uV) T
7

K AMAENAS -1 A~+1 A DG 7EHDT (Rs & Re) | i%%b@f%)z BERHVET, v MEFIEEE IO
FFA AR 0.5% Zis R L £, ?ﬁ%ﬁﬁ%ﬂid FRIZHNZ 729012, 10kQ OB LA L ET,
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BT T DAL E R E T DI, OPA392 O FRIARFHE N AL 7B ETAHVENHET, X 3 B A 4
(2. 3.3V EJRTO OPA392 O—fk72 RIFAFFA L e K IAA L 7 nE sl ET,

-100mV < Vgy < 3.4V (3)
100mV < Vour < 3.2V (4)
BT LT DTA T, B NRTINCEH A TELINNTARFEL,

Vour max = Vout min - 3.2V -100 mV _
Rsnunt X (Iuax = lwin) 100 mQ x [1 A (- 1A)]

Gainpig amp = 15.5

v
v (5)

R1 & R3 IGERESNAHPUEIE 1kQ T, Ry & Ry 1T1% 15.4kQ 23R £97, ZOME TR ITVEEE 5T,
LIz C, ZBT 7T OE LD A 13 15.4 VIV TT,

IR D5 AL AT, Ry~Ry ITRTFLET, ZORIEMEDFEE, 0.1% OIRFIARIRSNET, ZOMRKIZEY, #
FC 2 SEIENS I B A REME DMK 2D F9, MBI UC, B 1 SIEICLY ., 0.5% OfPiick->TAELD
A7y MREARELET,

823 77— 3 2 HIkR

i

e

N
o))
13,1

Output Voltage (V)

L

-1.0 -0.5 0 0.5 1.0
Input Current (A)

K 8-2. RAMERE> >V EERDMERE : HKNBELANER L DBERF
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8.3 BERICEIT H#RHEIA
OPAX392 |, 1.7V~5.5V (0.85V~+2.75V) CEIETDHZENHESNTOET,

[T R ERE | RITGLH SN QOB BIRBIL B ZDE., T3 ATKGHI 2B E 5 2.5 Al REME 1350

F9,
84ULA47U b

841 LA 7D FDAHAL K1 >

WERL AT I RDHARTA A S TTEEN, F—2% <L, fRERSG ST 7V MNER (PCB) DV TR L—
VEMAL, REEEBLET NAR O TELETEICRELET, ERE L OliEIZ 0.1uF O=7 4 fid
BELET, ZNODTARTA L, YEREZ A LS BT (EMI) DR AARIT 2728 ORI R 2B 4572012, 7
Fus R EEICER T AL ERHYET,

B/NDOA T2y MBI L B RS M REE FZHLT DT, B AT U SR SR 2 i b T O E N H FJ, i
ROBH ERIC IR SN AR S HE S CEVERN R (B — o 7% 3) 34T HI9iBE Al ARHT £, ZnHDE
FAEBNNT, W5 DA CINBLDENMNEELLTLHIETHBHTIENTEE T, LATURBIOREHIRE T2
ZOMDEFEEIILL FOLEBYTY,

o BNEREORNRMEFEHALET (A58 BT TIEEN),

o BIERAAT ABRD LRGN, H—R b —A2 L OV —7Efi e/ NMRICIZ F7,

o ERMOBIENOER A B CHER L E T,

o FRTUTBIOANEIKE BEIT 78 DR TRIHIER L £,

INBDHTARTAANGED b, AT TRE DN BB DI B AIHREMEMEIE L £7°, ATl TRE S R
BHE AT BN L I BVE S EBIERY 78S 0.1uV/ICLL ISR A TTREMERHV £,

84.2 L1470 A

Re —0 Vour
A", -
= Re
VN
8-3. OPA392 D L' A 7V MEIFEE
Vs Minimize
C parasitic
Vour o BYPASS inductance by
placing bypass
capacitor close
ouT V+ to Va.
V—
+IN [ =IN
Keep high Ra
impedance Vin
input signal Re
away from

Route trace under package for output to
feedback resistor connection.

X 8-4. OPA392 L1477 M3l

noisy traces.
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OTNARBLULRF AV FOYR—-F
9.1 FNA RADYHKR— b

9.1.1 BE YR — F
9.1.1.1 PSpice® for Tl

PSpice® for Tl I%, 7 rZ BB OVEREFHMIZX N, DRI B LT Ia b —2a BRE T, LAT VRN BUEIZB HHT
2TV RT LADREHET ORI AT ) 2= al AR T HZE T, IS AN HITRL | i35 A £ T HI[# 4 iE
T&EET,

9.112TINA-TI™ S 2 b= VY7 bor7 (EBESUO—FR)

TINA-TI™ 232 —3ay Y7271, SPICE =P & _— A2 U iR 1178 e WD EE Iz —
ay a7 hTT, TINA-TI 32 —3ay Y7y =T 1E, TINA™ V77 =27 O3 R COMREZ RO HEE/N—V9
VTNV T |BTNANETITAT BT NMIMAT, /T T NADTAT ZVN 7 a—RSTWET, TINA-TI 3=
L—yay Y7772, SPICE OEEHER) e DC fEMT | I TEMENT | JE IS A AT 72 8 O 2SRRI 2., 1B
RS RE I STV ET,

TINA-TI 332l —3gy VY77 uXquiaotU/:;v_/a/ V—)L Web R—IUpb MR T — R TE,

— PR AIEIERE A TUE CTED, AR B A RE 2 2 T ET, IAEFRIZSIC XY . AT B2 3R
L. [\ —R,EBE. BIOKEEZ 02— LT, %béﬁtﬁﬁ%/ﬁ AN VEAERR CX T,

23
INODT 7 ANEAE AT DIZIE, TINA V7 =7 720 TINA-TI Y 78T =7 DAV A= /L S TN EL

BHVET, TINA-TI™ VTR T =7 74 Z 00 BED TINA-TI S ab—ay Y7 N =T &2X 70 m—R
LTLZEN,

9.2 RF¥a AV bMDYR—}F
9.2.1 BEEH
BEEEEHI DWW TIE, L2 R TSN,

o TXYRALRAINAAY [T T DANRFBEI O AL 7 ORIRST 7V r— a7 —h
o TXYRAAYNVAY [F 7By MELEE L—— R 7 e-Trim™, Fau 77V r—ar 71—

9.3 RF¥a AV MOEFBEMERZITMDAHiE

RF¥ 2 A PO EHINZ DOV TOBEEESZ T EDIZIL, www.tij.co.jp DT /A AR 7 4 V2 % BV TLIZEW, [E%] 27
Uy 7L TR D& BRI T R TORGMERICET DX AV = AN S TIDZENTEE T, EROFEMIC
DNTE, WETESNTERF 2 A MIFEERLTY \6%(.:T)§E’Ei%<7‘iéb Y

9.4 YR—pF-UY—-2R

TXY AR ARV ILAY E2E™ PR —R e T —T AT, T DT G DRI LRI T A e 2%
— ISR EEEELZENTEXDAGITTT, BEFORIZEMBELIZY, ME DEREZLI-VT5ZLT, Fit Ty
X e RIS LN TEET,

Vo 7ENTWBar T ViE, K HRE IV IBUROFFE RSN IHL DT, ZRHIETH TR A AV LAY DI
AR T AL DO TIIARL T LETHX T R A AV AY D RIRE R WL DO TIEHVFER A, TF R AR
ALY DFE RS EZ IR TLIES,

9.5 BiE

e-trim™, TINA-TI™, and 7% XA X)L A7 E2E™ are trademarks of Texas Instruments.
TINA™ is a trademark of DesignSoft, Inc.

PSpice® is a registered trademark of Cadence Design Systems, Inc.

TNTOBEET, ZNENOFEE IwmELET,
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9.6 HESNEICET 5 EEEIE

ZD IC 1%, ESD IZho THEIE T A REMENRHVE S, T R AL AV LAV T, IC BB L ISl E a2 o2&

A FHLELET, ELOEVHOWBIORE TIEICHEDR WS, T AL REE T8N0 ET,
A\ ESD (CEAMARIE, DT DRIEREIE F DT/ A RD TSR E CHIG DI ET, 7R IC DEE, /ST A—ZHD T
WZBALT D72 TARIIN TR LA ND FTREM D30 D70 RN I AL LT <o TnVET,

9.7 g

THR R AL AV A R ZORFEEIZIT, HFECKEO—ERBIOERNREHINLTOET,

10 XETREE

BEE S RRBEOFETIIREFT 2R L CWET, TOUWRTERIIHEGERICHEC TWET,

Changes from Revision G (April 2024) to Revision H (November 2024) Page

+ OPA392 DCK (SC70, 5) 3L OPA2392 DSG (WSON, 8) /\r—Y DAT—H A% T L a—nbEET —4
A N L Ot g = 1 TR 1

o BOTOFHET —HI2HS% OPA2392DGK Dita B O 5412kt D8 K Vos & £125uV 75 £180uV (248
e e e et e et ee e ee e e e ee e e eeee e eeeee et eeee e e ee e re e e e e ee e e s e e e e e e e e e e e e aee e 8

o EHTOEM T —ZTHOUW T, OPA392YBJ & OPA2392D. DGK. YBJ DIEHEN AH~— 0 A1kk% 45° 75 35°
LT e e e e e e e 8

Changes from Revision F (December 2023) to Revision G (April 2024) Page

+ OPA2392 DGK (VSSOP, 8) /Xv/r—Y DAT —H A% HHiER (Vo T NATES VL a—) Do ET —% (77T
AZYVATZE T L BTG D PN IR TBIN oottt ettt ettt ettt et et e e aaes 1

Changes from Revision E (September 2023) to Revision F (December 2023) Page

+ OPA392 YBJ (DSBGA, 6) 3w/ —Y DAT—HAZHAIGER (Vo T NATET VL 2—) DO RET —X (T T4
A e D Bt Y o1 OO 1

« OPA2392 D (SOIC, 8) /Su/r—YDATF —H 2% S L a—InbRIET —% (T /T4 7)) ICEHL, BT 2NES
SIE ) )| T O TSSOSO OO USSP U RTUPRTURRRRRTIN 1

» OPA2392 DGK (VSSOP, 8) /v —YDAT —H A% T L E a—LERIER (P TN &L E2—) ITET
o B P 8 B Tl ettt ettt ettt et ettt et ettt et e e e ettt ettt e e ettt eee e e rne e 1

M AhZHhI, Nyvo—2, BLUEXER

PUBEDR—N L, A= Nolr—2 BIOWEXICETAERATEHINTOET, ZOERIL. FEEDT A
ANMEHATEDIRFTOT —HTT, ZOT —ZL, TER ZORF a2 A MU TICEEINLGERHVET, K
F =R = DT TP Z SN TOAEATE. BiE AR OB Z T ELIZE0N,
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PACKAGE OUTLINE

YBJ0006 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
BALL A1—1
CORNER
D
}
0.35 MAX |
— o SEATING PLANE
o =R
SYMM
¢
\
= 1 O
|
| SYMM
(o] 8,7@+@,7¢ D: Max = 1.19 mm, Min = 1.13 mm
TYP |
P I E: Max = 0.79 mm, Min = 0.73 mm
iy
|
0.20 ! ‘ 2
6X %6 (aa]
[#100750 [¢Ae]
4226653/A 03/2021
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.
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EXAMPLE BOARD LAYOUT

YBJ0006 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
(0.4)TYP
6X (0.2) y ‘ 5
_ x !
(0.4) TYP !
SYMM
A 5 + ¢
|
‘OO0
SYMM
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X
0.05 MAX 0.05MIN METAL UNDER
(@0.2) Sl SOLDER MASK
METAL \Q 7 x
e EXPOSED D_/ ; I~ (0.2)
SOLDER MASK: EXPOSE
METAL SOLDER MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)
SOLDER MASK DETAILS
NOT TO SCALE
4226653/A 03/2021

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YBJ0006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4226653/A 03/2021

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Dec-2024

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (415)
(6)
OPA2392DGKR ACTIVE VSSOP DGK 8 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 3BJS
OPA2392DR ACTIVE SOIC D 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 02392D
OPA2392DSGR ACTIVE WSON DSG 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 3B8H
OPA2392YBJR ACTIVE DSBGA YBJ 9 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 023
OPA2392YBJT ACTIVE DSBGA YBJ 9 250 RoHS & Green SNAGCU Level-1-260C-UNLIM -40to 125 023
OPA392DBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 23GT
OPA392DBVT ACTIVE SOT-23 DBV 5 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 23GT
OPA392DCKR ACTIVE SC70 DCK 5 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 1QL
OPA392YBJR ACTIVE DSBGA YBJ 6 3000 RoOHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 PL

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

Addendum-Page 1
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® 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.

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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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 12-Dec-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o o Bo W
el |
. 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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2392DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2392DR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2392DSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
OPA2392YBJR DSBGA YBJ 9 3000 180.0 8.4 126 | 1.26 | 043 | 4.0 8.0 Q1
OPA2392YBJT DSBGA YBJ 9 250 180.0 8.4 126 | 1.26 | 043 | 4.0 8.0 Q1
OPA392DBVR SOT-23 | DBV 5 3000 178.0 9.0 33 3.2 14 4.0 8.0 Q3
OPA392DBVT SOT-23 | DBV 5 250 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPA392DCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA392YBJR DSBGA YBJ 6 3000 180.0 8.4 0.85 | 1.27 | 043 | 2.0 8.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 12-Dec-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2392DGKR VSSOP DGK 8 2500 353.0 353.0 32.0
OPA2392DR SOIC D 8 3000 356.0 356.0 35.0
OPA2392DSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA2392YBJR DSBGA YBJ 9 3000 182.0 182.0 20.0
OPA2392YBJT DSBGA YBJ 9 250 182.0 182.0 20.0
OPA392DBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA392DBVT SOT-23 DBV 5 250 180.0 180.0 18.0
OPA392DCKR SC70 DCK 5 3000 180.0 180.0 18.0
OPA392YBJR DSBGA YBJ 6 3000 182.0 182.0 20.0
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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
YBJOO009 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1—T’
CORNER

!

0.35 MAX |
jji\qzlxx\,¥K\,¥ SEATING PLANE
0.135 BALL TYP
0135 (> oosc]

®
©
O

SYMM
0.8 A%4EE}AV - +—
% B @ ¢ D: Max = 1.19 mm, Min = 1.13 mm

TYP ‘ E: Max = 1.19 mm, Min = 1.13 mm

1
1 2 3
X P06
[ [0.0150) [c[A]B]

TYP

4225688/A 02/2020

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.
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EXAMPLE BOARD LAYOUT

YBJOO009 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
(0.4) TYP ~
9X (©0.2)
1 2 3
o © O
(0.4) TYP
/\ f SYMM
NN A/
SYMM
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X
0.05 MAX 0.05 MIN METAL UNDER
(©0.2) SOLDER MASK
METAL
- EXPOSED / X ©0.2)
SOLDER MASK: EXPOSED
METAL SOLDER MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4225688/A 02/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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YBJO0009

EXAMPLE STENCIL DESIGN
DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

9X (J0.21) —=

(0.4) TYP

(0.4) TYP
(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4225688/A 02/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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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.

[N

(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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6 PACKAGE OUTLINE
YBJOO006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1I—%:.t
CORNER

i

0.35 MAX {
+ - X F -
0.135
0.075

SYMM
¢
N
=0 | O
|
‘ SYMM
ps] ()¢
TYP lii447 \
TYP i
i
1 2
6X %070 =
0.4
[ J0.0150) [c|A[B] Rl

4226653/A 03/2021

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.
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EXAMPLE BOARD LAYOUT
YBJOO006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY
(0.4) TYP
6X (20.2) 1 ,
_ A

0.4) TYP |

‘ SYMM
A . + ¢
(O O
SYMM

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

I
I
M

0.05 MAX 0.05 MIN METAL UNDER
(©0.2) - —\\fSOLDER MASK
METAL \Q / \

\ s
SOLDER MASK—" EXPOSED EXPOSED/ -- @0.2)
OPENING METAL METAL SOLDER MASK
OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4226653/A 03/2021

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YBJOO006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

0.4) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4226653/A 03/2021

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/F 08/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

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

0.25mm per side

. 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
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/F 08/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 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/F 08/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

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

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

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
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

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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