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To=25°C, Vg =#2.5V, Vou = Vs/2 , Rioap = 10kQ 3 E Vo/2 , B C_ = 100pF ( BRIES S\ 8E )
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Ta=25°C, Vg =425V, Vou = Vs/2 , Rioap = 10kQ EEE Vo/2 , B C_ = 100pF ( BRIEZ S5 ER )
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Ta=25°C, Vg =425V, Vou = Vs/2 , Rioap = 10kQ EEE Vo/2 , B C_ = 100pF ( BRIEZ S5 ER )
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Ta=25°C, Vg =425V, Vou = Vs/2 , Rioap = 10kQ EEE Vo/2 , B C_ = 100pF ( BRIEZ S5 ER )
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Ta=25°C, Vg =425V, Vou = Vs/2 , Rioap = 10kQ EEE Vo/2 , B C_ = 100pF ( BRIEZ S5 ER )
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Ta=25°C, Vg =425V, Vou = Vs/2 , Rioap = 10kQ EEE Vo/2 , B C_ = 100pF ( BRIEZ S5 ER )
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Ta=25°C, Vg =425V, Vou = Vs/2 , Rioap = 10kQ EEE Vo/2 , B C_ = 100pF ( BRIEZ S5 ER )

Output Voltage (Vpp)

N

7

6

al

I

w

Maximum output voltage without
slew-rate induced distortion.
Vg = 2.5V /
Vg = +0.9V \
\
\\
100 1k 10k 100k 1M

Frequency (Hz)

37. BRI H B ESMRRNRXR

10M

EMIRR IN+ (dB)

160

140

120

100

80

60

! A
JN LS T

40

20

0
10M

100M 1000M
Frequency (Hz)
PRF =-10dBm

38. EMIRR SMZE RN AR

16

MY © 2016-2019, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/opa388?qgpn=opa388
http://www.ti.com.cn/product/cn/opa2388?qgpn=opa2388
http://www.ti.com.cn/product/cn/opa4388?qgpn=opa4388
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
OPA388, OPA2388, OPA4388
www.ti.com.cn ZHCSFU1B —DECEMBER 2016—REVISED JANUARY 2019
7 1F4H e
7.1 #R

OPAx388 RIIBEBHRABEALTERZEIRARRBEBRES, KSUEHN @A BRRAIUSAHESH TR,

BMAREEBEAAXBABENER , SUHEHMANGE EISLMEMEE, OPAX388 £ 2.5V £ 55V BETT
£, BEEEERRERSYE  SATENEANER RMA. ERANERFEFRINEENNZTNEARERET,

ToHREINERMARINSRHAE (MARHAE ) , OPAX388 MIBRINAEE BIE 10MHz FI. 7nViVHz
RFESIERE , T UfRE , REEAREERNEASREBEKIRE (DAC) WERILIER,

7.2 ThEEEHE

Low-noise
Charge-pump

X
>

GM_FF ||
[

CCOMP

CLK CLK

GM1 GM2 GM3

L | | Ccomp
Ripple Reduction
Technology

Copyright © 2016, Texas Instruments Incorporated

7.3 4t WEH

731 TI{EHE

OPA3x88 RIIZH M AEAIFEALBRINBIR , THEBENRN Vg = 2.5V (£1.25V) £ 5.5V (+x2.75V), BRBEKX
; 3% gﬁ‘i‘ééxﬁﬁﬁﬁﬁii}%?ﬁ% (BSRLENRATEHR ), BEKMHRIERTHBFREESEETEME(

7.3.2 WABENERXIHEE

OPAx388 MIAHEHETEEHREHEMEBMATRET 0.1V, ZHARBRITAXZEFLTTEMKIT , METRHKE
M ERXE  XEERELHEMMERRASRNER. EIRFZERXBNESEENINMERBMARAREZTS
SR MEMWIEL 1T ML N BB H 39 ME 40 HBRTEZENAZTHAARIBAB[EERX
OPA388 ZRIMIMERE, EED XM (XFEMRE OPA388 FAREHE ) HAFEEENERESENMAE, RS
ENNENREEFEARBEEBRTRHBAE, OPAX388 HEENHALETENFRISBSE, HREMXBEEM.
gE , B A EIFR , BRIK T ENRIEER (PCB) MYIRER ( BOM) HEZH,
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B AR (ETR)

BEBERT ,  MARERERABSA +30pA, BER , W ABRERLBEREETES B 2 ERRADR L HAS
gﬂliﬂﬂ%f_?%iﬁ$ﬁﬂﬁ 10mA , MIRE A ZBESBREENRINBEE, TEIHALEESEENTILERE |
A 41 TR,

Current-limiting resistor

required if input voltage

exceeds supply rails by
> 0.3V.

loverLoaD
10 mA max

Copyright © 2016, Texas Instruments Incorporated

41. WA BTGRP

733 WMAEZESHE

OPAx388 EEREEZ/THRINAR M ARELRAN 30pA. EXHEZHT , REBRTREAIEEM, HZEMASE
BHE&METOEN , ZETREIAER, SEERAFOHERERHZHP —PBRIN | FITEHERBIFR
MER , AERBASIHEHIESWMARE, KESAABRESHERNRBMATRITXANTE=RE | ZHEH
EEEE%%% EE.IEEIEI;F]% (EMI) SRR EBPEBRE SR ERER , A 42 FiR. FEE , IAREBEBRMREFELM
X N ;ﬁ: o

100 Q Clamp
+In
i i CORE
-In
100 Q
Copyright © 2016, Texas Instruments Incorporated

42, EWmABE

7.3.4 AEBKFBERIE

OPA388 RIIZEMARFARESHEPHNIEELY 200kHz EEBAR , KAAFBMERR, WERRKRS
iﬂ_;_is BEETAERA#T-RERIRE. Ba1EF , AABREN Ims REFFEN Vos FE. HRIDXEEBHN
KRR 7S

7.3.5 EMI S M AR R

TRNZEERARENT EM NEBESBAMFE, NMRES EMI BEAZERAR , AARAHTHNERRBEE
B EMI i AR B EARME. XNMREZHA T ARFSAEEXNESRIES BN, RAFENZEERARSIMZ
BERSZE EMI W , BRAWASIMARERES XM, OPAX388 EHMARRIIES T AEH MEEIRK
27, RRBR AL BARX EMI VAR, e ARRERIRE A EMERIER, WiRKE AL 20MHz (-3dB)
B ILIE  BEEETEH0 20dB W TREE,

7.4 BRHIThEEER

OPA388 E % —IhaEE RN | AIEBRREEKRT 2.5V (#1.25V) B IT#E, OPAx388 MHZRAFEERBEN 5.5V (=
2.75V)o

AR © 2016-2019, Texas Instruments Incorporated 19
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8 NAMRKI

x
UT MR BoF0NESETET T S4AARKRKEE , TI MERHAWMENZEM, TI HF
FPNARBERGCRTEATENA, FRNRIEANRERIT , LBRRSEIEE.

8.1 MAER

OPAx388 REBENEZRENBRZERAS , HEFTAHNENABEANBEURE, RATEYESZBHEEKE |, T
NE#EBNBEETRIERAARBBRE , HBRE Uf RF P2, EES PSRR, XLEBHEBEERKRFEDRME
RIZ1TH B PEEEZET , MEAEFET . OPAx388 RIIHNEHMENM AHT TRL , TRMELEELBRESTR
REFRAE, FEEMNREKHET , SESEE. BRFHERASZTREESHERGA (HETEERFREM @A
VFR7T 100mV , HEFRFHEMARBAE ) IHEHRHE (FERELRELT 5mv LR ) . OPAX388 RIIBEK
ARBEATRERESEEN EBFENESE BNA AR THESHIIEE , 20 DAC &4,

8.2 HHE NHA

8.2.1 MN[EHEFEN

It BB RAEMIRR @] SR SRAS M AR R T R AR EIM —1A B +1A MAFER. L HEEMN 110mv F 3.19V,
RITEANZE OPAX388 , REEMREMBEXRFAREMHENAERMANG L, EF - MRABRENEZS
REE, B IHARREELESRE,

A 43 ERTHRAE,

%
i

U1B g

R
= 6

+
VBUS I

VSHUNT

* O Vour

R

R4

43. REBERRNFEER
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HE NA (ETR)

8.2.1.1 WRIitER

LEFRRA RAERNOT ¢

- EHJREE : 3.3V

« WA :-1IAE 1A

o Mt : 1.65V £1.54V ( 110mV E 3.19V )

8.2.1.2 #EMRITHE

FEHBR | loap , MEDREAEE (Repuny) » FEDHREE Voyunto REH UIA fl R, & R, WM ESD K
BARDREE, EDBAB[NEREL R, 5 R; 2HiRE, NTBAEBE##BEIIRE  BRER, =R, HR; =Ry
EHEHBEE Vegr BEFER UIB S EEDERNANES. F2EHEAHA 20X 1 BE

Vour = Vsnunt * GaiNpig amp + Vrer

s
Vsuont = lioan * Rspunt
. R
Gainpis amp = 5+
P
R,

R
Vrer = Voo % [6]
Rs + Rg (1)

ZiRUTHPEEFPIREXRR . XFEENER, ERRESHIFREESNETEN R, 5 R; 2, URELH R,
SR 2HERN. XAEEIRERHSES (Rs M Rg) MR R,/ R; ZEEE R, / Ry ZLb 2 BIMV A2 i A
B, R2/R1 2t MES MK CMRR , BASH TR FABREIRE,

VsHuNT =ENNEE ) E3: VsHuUNT NWERREAEMWELBE, AT , RATRRY VsHuNT FRARKE, ERIZLT
Egl‘é:\j/jSHUNT m%kﬁiﬁlﬁﬂ‘] 100mV, /Ait 2 i‘l’%ﬁﬁ%ﬁﬁ%ﬂ’gﬁkﬁ , {Eiiﬁﬁaij(ﬁﬁﬂgﬁ‘] 100myV , Eaij(ﬁgz
WA 1A,

VshunTvax) =100 mV - 100 mQ
| oADMax) o

Reyunt WBEERAKREL, ERITE | EBERERN 05% WO REHESE. IREEESHNRE , NEEERER
0.1% RES B ERHBMEE,

ATFREERENEER , RtkoREETERN —-100mV E 100mV, EBEEEIKEZERASS UIAG , B R, M
R, B E. BEA4HR UIA BHET SANEEESHANREETSERN, il , FAXEEET BEERTABRRBEEN
BEMASR (W OPA388 ) FEEE, R, NTHRARE#MBAPKABREIRZE , EEXE OPA388 HHA K
BENE +0.25uV ( &RAE £5uV ) .

BRIEXNMABERN -1A E 1A, FEBPERR (R M R ) XFHMF, I TESRBER[RIE -, BIUEE 0.5%
MAE, NTBRAERE®RREDE K EAT

10kQ EBPEZR.

BiREZ DR AR | KMER OPA388 WHBTE M HIERE. 22X 3 MK 4 H5ERT OPA388 HyE
BHABSTE MK A HIEZE (RIRERA 3.3V EIR ).

Rshuntmax) =

—100mV < Vgy < 3.4V 3
100mV < Vg1 < 3.2V 4)
MAEAMBIE AR 5 AR AR ITTEE 2 AN EE,
Gain _ Vour max = Your_uin _ 3.2V -100 mV =155 \%
AP = Repont X (nax = i) 100 mQ x [1A- (- 1A)] TV (5)

R, M R; WEMEEREERN 1kQ. R, #l R, WHEPHBEREN 15.4kQ , RAZBERELFEEB, FTL , 20 BKAHEH
HAAEE R 15.4V/IV,

BERMERIRETERNRAT R ER,, RLEETEEN 0.1% WBMHERR, ZERERETRITFEEFRRIBMENT
e, MARE , MEN—K[BHERDEER 0.5% BEBSENRBLERE,

AR © 2016-2019, Texas Instruments Incorporated 21
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B NA (ETRN)
8.2.1.3 KAk
3.30 /
s
>
(;g 1.65
3 /
0

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

44, TR [6) BB 57 R BT BB BR A RE
WHEESH ABRBNXR

22 MY © 2016-2019, Texas Instruments Incorporated
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B NA (ETRN)
8.2.2 BBEEZEMAHR/HAMAS
45 E R THABMASHEREE,

Ry
+5V
—0O Vour
= L M —oVeer

Copyright © 2016, Texas Instruments Incorporated

45. B BEEERARHARARRER

8.2.3 BFIKIRF DAC EHeEs
OPA388 A5 DAC8830 —& i T4 % DAC &a8 , WA 46 HF R,

OPA388 £#iEA T DAC WRIEKZEEBZMHE PSS, BT OPA388 XAZRXEAR , FIt AT LATEL 4 X 15 A
AT 7ZK DAC X%, BT DACS830 2 16 fu##iay A HBZEEEN TENEABEEXEE,

Vop _Vker

OPA388

O_

Serial Interface (O

O_

DAC8830
Vour

= DGND i AGND

Copyright © 2016, Texas Instruments Incorporated
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B NA (ETRN)
8.2.4 MEFBETNE

47 ERTRAEEBEEMHEEN 6 £FHARETHTRENENS CMRR XEEZEHR A NEFHR AN
OPA388, B 48 ERTHERNMTETHETLEENAMEBEELUR RGHIEL M MHRE,

9 HREI

Vour O

10 kQ

GND N\

2.53

2.52

N
o
=

Output Voltage (V)
N
(4]

2.49

2.48

2.47

Re
NN
Re 5V
25 kKQ % O—— REF5025

Load Cely

GND <7
47. ARBETNEREHR

AN

A

N

Re=1kQ

N

-100 -80 -60 -40 -20
AR/R (ppm)

48. MR T ERH

0

20 40 60 80 100

o
Non-Linearity (ppm)

-2

3

OPAx388 RIIFZMHFE LEBETBER 2.5V & 55V (£1.25V E +2.75V ) . ABRFHHHRHENSHTES
BETHEBEENTEMEREER.

24
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10.1 #H/EIEmM

BUFERARFNTRME. REFEEL R, EEMDRF BRI (PCB) it FEA , HRFREWERAAHF
REERTRFIESRMFSIMNME, & 0.1yF ERFREER ATREFILBREIMNNVE, EE MBI P RN
RXLEAENTRSERFKASTHAY , MR EETI (EM) ZR2MK,

WEREHKENKRFBENBEMLR , KFARCEREARNIMSEMA, BEEREZTORSABTROABMB/E D
FERS (ENR ) ANHWEERE. BIBEFANMRARFHEHEY , TLUHRXLEREFENEE, Hitfh
BRAMRIEEENEHE -

« FEREABRBEN (BRERRMHEE).

- FAHSERIEMPRETRRE.

o FZEHRRBNRARESSR (WAHIRESIR ) BE.

EREXLENTREEFERE T -EEN AN , XELTESH 0.1uv/°C RESHRBEERE , E4EBUR
TR ER L

10.2 #wRETRH

VN —MMM8M8M8 ™ —— +
RG ——— VOUT

-+ RF

AVAVAY,
49. FEBEXRR

Place components close
Run the input traces to device and to each

as far away from other to reduce parasitic
the supply lines errors
as possible VS+

N/C
V+ |—<
b T

I
I
| N/C
I
I
I

I i
I I

I I

| | !

I I

I I

I I

I I

| GND VOUT
______ I

Use low-ESR,
ceramic bypass
capacitors

Ground (GND) plane on another layer
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11 2RI SRS 7 Fr
11.1 23 Fr

11.1.1 FFRIFF

11.1.1.1 TINA-TI™ (25 F#)

TINA-TI™ & —3 3T SPICE 5% ik JHAE P, i 2 H R HIhagsE K. TINA-TI™ 2 TINA™EAE 1 —3K &
WATNREA, BT — RANTCEMF PRGN, R TN T — DN ERBE . TINA-TI™ 324t prE L5t
] SPICE Eiit BRSAUUE b, LA HAR BT ThRE .

TINA-TI™ ST 5 AL BERE /), (BT H " A2 R07 XIRE 458, I A Analog eLab Design Center (15
BT SRa s Bt ol gt Fake MEAMCER SR AL B N AR F R L BR DA IR I ThRe, AT AL —
AN HIPENTT LA,

X R R TINA B4 (1 DesignSoft™IR ) Bt TINA-TI™ #ft, i R4k TINA-
TI™ SCARJEHR 3% TINA-TI™ 244

11.1.1.2 Tl HEE#ET

OPAX388 ZFIFM TI mAE ¥, &1 www.ti.com/ww/en/analog/precision-designs/ #H4T Rk, T =k ik
TRl T A ks R N B RAEMBIAR RS, 10t TiF 2 Sc b TR, Hrgse. g, %
LN R AR (PCB) Hig 3 R AIAG R A 2 W0RHE 52 DA R M REII B 25 2R

11.2 RS

11.2.1 M=

WEZ BN R A ISR

o (HEEIRATRETT)

» (DACS883x 16 f/. HEICIHFE. HIJEJirHi B FE 1 A5 50 3 2 )

11.3 AHRBEREE
§2 B TR ) B . RNEEEIAR R . SR EE. TAESHM, DU EBRIERE A BU0W SRS PR 5

x 2. MEERE
LG F= i 3 FE R 503K HARSCRY THS5% 4 XHRFAIALIX
OPA388 15 B Ak 15 s Ak 15 s Ak 15 s Ak 1 i Ak
OPA2388 15 s Ak 15 s Ak 15 s Ak 15 s Ak 1 i Ak
OPA4388 15 s Ak 15 B Ak 15 s Ak 15 s Ak 1 i Ak

11.4  HRUWRSCRY BE s &n

BN EFEA, 15 SR Tl.com.en L#sEr= M cfbd ., mdh b Aramma drEm, Biala B #io™
e B EGEE ., FREMREAE R, EEAEE A BT SO EE BT T il %

115 #HX&IF

TOIgEEREHE T HXFRAERE, SEENNBTHENDHERREFRE, XENBATHR TI HRAE ,
AEF—ERBRTINAR ; HSHE TIH (EAZFK -

TIE2E™ ELHX TI /4 TEIFXT TP (E2E) # X, W XWAIE BN ETREH IRF BN E, &
e2eticom F , WA LIZBEE, 2EMR, ARERHAERTIEIN—EFHEIFREE,

Ritx®E TISFERIIXF THEPEREEREHEYN E2E 015, RIFXFIEURBRIFNERRER.
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11.6 Etr
TINA-TI, E2E are trademarks of Texas Instruments.

TINA, DesignSoft are trademarks of DesignSoft, Inc.
All other trademarks are the property of their respective owners.

11.7 R ZEL
ESD WA SR RIZSE I . B0 (TI) SO I IE 2 O T 1 ML FE T A S P o 0 ST S TE 00 0 A B A 2 AR e | ]
y SRS

ALad  ESD IR INE SEGUNOPERE R | KRB, R (S PR T A 2 50 BN | T DR A A A 2 T
e SEUBLE 5 H R AT (KNS AR o
11.8 RigF%
SLYZ022 — TI AiEH,
X ARIERSNHIRBEARE .. 45 E L.

12 AU BHEEFETIE R

CLR OO S LR SR el T {5 . X85 SRR E A B ol i Fl A . Bt g 2258, A A TdEm, H
ALK ST ET o Q0T SR 2R 30 A A, 1 ] 2 O A S A
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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 0) (6) ®3) (4/5)
OPA2388ID PREVIEW SoIC D 8 75 Green (RoHS NIPDAU Level-2-260C-1 YEAR  -40to 125 OP2388
& no Sh/Br)
OPA2388IDGKR ACTIVE VSSOP DGK 8 2500 Green (RoHS NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1D36 Samples
& no Sb/Br) - =
OPA2388IDGKT ACTIVE VSSOP DGK 8 250 Green (RoHS NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1D36 Samples
& no Sb/Br) - =
OPA2388IDR PREVIEW SoIC D 2500 TBD Call Tl Call Tl -40 to 125 OP2388
OPA388ID ACTIVE SoIC D 75 Green (RoHS NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA388 C
Samples
& no Sh/Br)
OPA388IDBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS NIPDAU Level-2-260C-1 YEAR  -40to 125 14KV
& no Sh/Br) a =
OPA388IDBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS NIPDAU Level-2-260C-1 YEAR  -40to 125 14KV Samples
& no Sh/Br) a =
OPA388IDGKR ACTIVE VSSOP DGK 8 2500 Green (RoHS NIPDAUAG Level-2-260C-1 YEAR  -40to 125 14LV Samnles
& no Sb/Br) S
OPA388IDGKT ACTIVE VSSOP DGK 8 250 Green (RoHS NIPDAUAG Level-2-260C-1 YEAR  -40to 125 14LV Samples
& no Sh/Br) s
OPA388IDR ACTIVE SoIC D 8 2500  Green (RoHS NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA388 Eerore:
& no Sh/Br) e
OPA4388ID ACTIVE SoIC D 14 50 Green (RoHS NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA4388 ol
& no Sh/Br) 23mp-2
OPA4388IDR ACTIVE SoIC D 14 2500  Green (RoHS NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA4388 ol
& no ShiBr) 23mp-2
OPA4388IPW ACTIVE TSSOP PW 14 90 Green (RoHS NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA4388 ol
& no Sh/Br) 23mp-2
OPA4388IPWR ACTIVE TSSOP PW 14 2000  Green (RoHS NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA4388 Samples
& no Sh/Br) - =
POPA2388IDR ACTIVE SOIC D 8 2500 TBD Call T Call Tl -40 to 125 Samples

@ 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.
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@ 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/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 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 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
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
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O orSprocket 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)
OPA2388IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
OPA2388IDGKT VSSOP | DGK 8 250 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
OPA388IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA388IDBVT SOT-23 DBV 5 250 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA388IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA388IDGKT VSSOP | DGK 8 250 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA388IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4388IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4388IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
,//T/
4
// S
/\g\ /)i\
. 7
\\“y// - \{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2388IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2388IDGKT VSSOP DGK 8 250 366.0 364.0 50.0
OPA388IDBVR SOT-23 DBV 5 3000 213.0 191.0 35.0
OPA388IDBVT SOT-23 DBV 5 250 213.0 191.0 35.0
OPA388IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA388IDGKT VSSOP DGK 8 250 366.0 364.0 50.0
OPA388IDR SOIC D 8 2500 367.0 367.0 35.0
OPA4388IDR SoIC D 14 2500 367.0 367.0 38.0
OPA4388IPWR TSSOP PW 14 2000 367.0 367.0 35.0
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PACKAGE OUTLINE

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
26 (D ]oafc
1.45
A
PIN 1— 0.90
INDEX AREA (/’*ﬁ
k57 —
3.05
2.75
|
S N +-—}—-
5X 83 3 I S — g<l/J
0.2 [c[A[B] L @) —= =— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/E 09/2019

NOTES:

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

2. This drawing is subject to change without notice.
3. Refernce JEDEC MO-178.

4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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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/E 09/2019

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. 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/E 09/2019

NOTES: (continued)

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

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

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

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

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—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
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

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —l~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. 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.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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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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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.
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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.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
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:
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