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5 sRfFEERE

51 FRRYLEEK
Table 1. BEBHRABZ~RRT

KiFHBE KRABEZER HR WABERS
[I7Z:3 P (pv, JKME) (pviec , BKAHE) (MHz) (MVpp , f=0.1Hz F 10Hz )
OPA188 ( 4V E 36V ) +25 +0.085 2 0.25
OPA333 (5V] £10 +0.05 0.35 1.1
P BV)
OPA378 (5V) +50 +0.25 0.9 0.4
OPA735 (12V) +5 +0.05 1.6 25
OPA2188 ( 4V = 36V ) +25 +0.085 2 0.25
. OPA2333 (5V) £10 +0.05 0.35 1.1
XEE
OPA2378 (5V) +50 +0.25 0.9 0.4
OPA2735 (12V) +5 +0.05 1.6 25
uiEiE OPA4330 (5V) +50 +0.25 0.35 1.1
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7.5 B . SHEEETT

Ta=+25°C, Vg =24V E #18V (Vg =8V E 36V ) , R = 10kQ ( EEE V/2W) |, Vou = Vour = Vs2O ( RIFESFHA )
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7.6 HEYSH . KBEEET
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7.8 HAF4EM

Vg =218V , Vo = Vo/2 , Rioap = 10kQ BIE#EE V¢/2 , C, = 100pF ( BRIESHIHA )
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BAGH (ETR)
Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEHEZE Vg/2 , C = 100pF ( BRIEBSHHHA )
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HAEE (ETR)

Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEHEZE Vg/2 , C_ = 100pF ( BRIEBSHHHA )
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Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEHEZE Vg/2 , C = 100pF ( BRIEBSHHHA )
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HMARM ETR)
Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEHEZE Vg/2 , C_ = 100pF ( BRIEBSHHHA )
40 T T T T T T ]
4 || Reo=00 —] LN L f
-— Rigp =250 /’__//-”__:_ g
30 |- — Rep=500 = Y AT T N Fon < |
L _ — E : - . -18V E
i’\n, 25 /-— -1 . ; ............ EERREEE Foooa T ?S‘TEEVC)VE E
8 2 / yd S e i REEEEEETE—
[ / Z o [ : : : a
g 15 . B T 4 3
o) s E
10 QEAERIESIER S TN :
[ | — V|N ]
5 | — Vour| 7 TN E
. R, =Rg=10kQ L R ]
0 100 200 300 400 500 600 700 800 900 1000 Time (100 us/div)
Capacitive Load (pF)
25. MEBSEHE
BHERRBEAIRTR (100mV HHBTEK ) 26. TR
11
Vour o ™ Vin i
HERN H :
[l [ i
| ™ , B -
2 A N 3 ] Tor s
1 i
> L Tor N o ' P
~ N v
i
Vour | 11}
i
Time (5 us/div) Time (5 us/div)
27. Eﬁﬁ'ﬂg 28. ﬁﬁﬁ'ﬂg
R = 10kQ R, =R = 2kQ
C_=10pF C,=10pF
Lad
= =
S k)
> S
€ € R =2ka R =2k
o o
() N
= 71V y
Time (1 us/div) Time (20 ps/div)
29. /IME B K BRI B 30. /ME S B BRIE R
(100mV) (100mV)
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HAEE (ETR)
Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEHEZE Vg/2 , C = 100pF ( BRIEBSHHHA )
I
G=+1 G=-1
| RL=10ke | R =10ke
CL=10pF \ C_=10pF F \
z [ ]
E o
- \ : \
[Te] le]
Time (50 us/div) Time (50 us/div)
31. KIESBERIE AL 32. KIS SBERIE AL
10 10
G=-1 G=-1
= 8 = 8
E 6 E 6 Y
() ()
S 4 S 4
g 12-Bit Settling g 12-Bit Settling
E-TR A PSS — [ I A S g 2 \
£ = | Y e Y
w 0 w 0
R PR A VAN DR D . e N T -
o -2 o -2
ra (1/2 LSB = +0.024%) ra (+1/2 LSB = +0.024%)
< 4 < 4
E ~ E
3 £ s
-8 -8
-10 -10
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (us) Time (us)
33. KIESEMAE 34. KIESEIMFE
( 10V IEBYER ) ( 10V ABHER )
%0 ®
| Vg=215V
20 125
— 2
10 \>f 10 Maximum output voltage without -1
z I~ Source o slew-rate induced distortion.
£ ¢ s
e 0 I - — Igs Sink s 75 ¥
- 5 Vg=25V
-10 — £ 5 \
-~ I o
. = il el et el \
U ——— 25 Vg =225 VN
o LTI T
-56 -35 -15 5 25 45 65 85 105 125 1k 10k 100k M 10M

Temperature (°C)
OPA188-Q1 My T #ESEE = —40°C E +125°C
OPA2188-Q1 My T #ESBE = —40°C E +105°C

35. MHEREREMHIRR

Frequency (Hz)

36. JAHHBESMREBRR
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HAEE (ETR)

Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEHEZE Vg/2 , C_ = 100pF ( BRIEBSHHHA )

EMIRR IN+ (dB)

160

140
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100

80

60

40

20

0

10M

100M 1G 10G
Frequency (Hz)

37. EMIRR IN+ E5i£ RN X R
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8 ¥4H i3

8.1 BhiR

OPA188 EHEMARREMBESHEN SMAMRE , EF/XB[UHRNTZHEE NANWEEZE, {X 0.085uv/°C By
REBZANEZEMNEETENREIREM, i, ZSRHTREHEN S4MHEE (EES CMRR, PSRR fl Ag )

SMEBASE—# , EXARFRANBERASHENBREN NA b, ZBLREETRIEHMEIM. EAZHER
T, 0.1uF BRB[EEBHFEER,

OPA188 SR REZR., KIIE. HEPRMEEERARRIIN —270, XLERAFNWTHEBETEN 4V = 36V,
ERRMERSRERSNT  HEEAT ZNEA NA. FEBRARMBEAMAKXBEE , H ABERER(LMETE
EBIUBOITENRAXRBRESES, ZRGETEREHEHRMRE , MBEITHFREMTRNERS,

8.2 IhEEIEHE

é&?JrEﬁa_'\T OPA188 FIfE M T AR, & 3 JIH T ZHRMANERNMEREAHK. FAAFKAIRITHERE T
it&,

: c2 |
| ] |
: Notch :
| CHOP1 GM1 CHOP2 Filter M2 GM3 |
| |
|

+IN O— X + = —H—O ouT
[ 4 |
| |

IN O— - \/ T |
| |
| 1 I |
: — 1 |
I C1 :
| |
| —+ '
| |
[ |
| - |
| |
! GM_FF I
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B 636
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8.3 4% i%8H

OPA188 EREEHBRVERM A FEFSHIABNAHANRE. ZBEFERTANARESERRARRREMRE
MAKERE , HEABBETCIARBENHARBARERES, BREKRENRARENBEME , FEMLER
WRMNESSE. BREREEFNSATEEANABBEPTERD (ENR ) YENEERE. BIBREA @
ABIH LM BBEE | HRXLERFENESE, HtthmRMRIDIESHNIRE !

c FRABRARBRBENG (BERHEE ).

 FAEH#SBRKEMMBRRHTRRE.,

 HZERABNHMABESSIR (WAHRESR ) BE.

EEXEANTREEFTRDBEET=ELHN AN  XELTESH 0.1uv/°C RESHWRBHEE , E4ABRTRT
ER MM EL,

8.3.1 I{eiit

OPA188 MEIE THEBEBER 4V E 36V ( 22V E 218V ) . BZ MM AEIE —40°C £ +125°C HEEBEAN
ER. AAKM PERTTHEABIFEREREENTLMEZETLNSE,

8.3.2 RMEHEY

OPA188 EANHRERY . HMARGBEHEAMLECTEN , FEEERARLREMURE, XERMEBEEP
MARFBEHFELARBECENNEFEANAR , 2SBHH RO AENIBERHN. OPAL8S I ARKAL KM
HBBERP MM R, KERLE, W SREZENNBERY ; B 39 ERT&TH.

T T 1 1

5 V/div

- VIN

VO uT

Time (100 yaid)
39. TR

8.3.3 W AREHERITEEE

FTEBMASR (M OPA18S ) ERA LEAFXRREBARNEARBEMNZEE., WA LRBERTRHBREZEA
ARESERASZNHARERRT S ARENBRS, XEFOFHREFEERE , MM AT AIESRFRA, 73, 8
fARBYRENESRARZNEEHETRS, EHLAARERRPHBESERRBNE AR EFINRS | &
BRFEREREBIEKR (20 RC ME ),

8.3.4 MEBmEBRIE

OPA188 ZEH AT EIRERREESHREPHITEEL 750kHz EERABLEEFEH. ZHAESE 3us A
Eﬁ&ﬁi&ﬁ—)ﬂ%ﬁ&mo BHE , MAREEY 100ps REIEEH Vos BE. BiRITEEESBHINGE
Po

8.3.5 EMI &l

OPA188 fEFISER BRI T (EMI) IRKRFETHR (WETLBEFEREURBSEABMESHENBFETNER
BB ) AR EMI TH. BEBRRITBRARTLUZS EM ARE ; AIMNXLERIT SR Za, BMNER (T1)
MEZF AL 10MHz F 6GHz MFMIETEARENENELZEMABRRRNENTIRE. B 40 ERTXH
OPA188 #ATHMIHAMLE R, & 4 I TEXRGNATLEBENISEMET OPALSS fY EMIRR IN+ fH, £ &

ARFILN R AR E TRSHNRBERRREIT AR TET. AXFAERRASA (EEAAKFLN EM AF
) =3, %X AM www.ti.com TH


http://www.ti.com.cn/product/cn/opa188?qgpn=opa188
http://www.ti.com/cn/lit/pdf/SBOA128
http://www.ti.com/cn/lit/pdf/SBOA128
http://www.ti.com

OPA188
ZHCSB21B ~MARCH 2013—REVISED SEPTEMBER 2016

B WA (BT W)

160
140
120
@
T 100
:
Z g -
ot M
S & ~7
2 L
40 al
20
0
10M 100M 1G 10G
Frequency (Hz)
40. EMIRR i
Fz 4. OPA188 FE HARE TH EMIRR IN+
IR RS E EMIRR IN+
400MHz BHTL B, BHIDE., KZ=RE. SR, ik, B85 (UHF) BA 62.2dB
BHBEFELKRE (GSM) BA , I'EERF. M. GPS ( £ 1.6GHz) . GSM. fi
900MH?z 7Bz, UHF 1 74.7dB
1.8GHz GSM MR , MABFHERF. W, ZE. L KK (1GHz & 2GHz) 100.7dB
2 4GHz 802.11b, 802.11g. 802.11n, Bluetooth®, MABZBEE. Tik, RFEMEST 102.4dB
: (ISM) To& SRR, WRFAELBBEFMIE, S KR (2GHz £ 4GHz ) :
3.6GHz TLEEN, MEBEENSR. ZE. BHEE. SHE 104.8dB
5GHz %J%.élé‘)soz.un‘ MZEBENSH. BHBEE. AZNILEET. C KB (4GHz 100.3dB

8.3.6 AMHAHARBEM

BN SN B RELTERMFHRT TR, EARESNESRUEABRES , B/ T HARMA A ET
ASBIEHIE I HRE. Fit, SEEARXAEH HERE, STURENRE LS ERZRMN— S5 LSR5
#y/NERPBEER (B2, FF 50Q B Royr) » M 41 A 42 ERTMESIHMBMHEARETRE Royr BNHXER
. AXOMBEBMNARKNFRES , FSH (RBALEBENESHEHAFRIEEE) | ZXEAM

www.ti.com T %o

40 40
. R, = ‘10 kQ‘ s — Rig0=0Q L —
I I [l .— R =250 J—"
— Rgo=0Q / 1ISO 5 4__//;/’_ |
30 30 H- — Rgo=500Q =
R - — RISO=259 // . /./ ///
& 25 |- —Rgo=500Q F—— & 25 =
5 = g /7
2 20 — — 2 20 .
8 . == 8 17
2 15 Rt o 15
o Rl d m G=+1 o rR=t0k2 Re=t0ka G = -1
% Reo
10 L w 10 8 m
5 /’ ) 5 s
/ - R =Rp=10kQ
0 0
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G=1 R_ = 10kQ 100mV % B BR G=-1 R, = Rg = 10kQ 100mV % B BR
41 MESIHEREABRWXR 2. MESIHEREABRNXR
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8.3.7 BRI

BRITARZELQREXRTEERARBASHIIHEINRT, LEATNESETS4HA , EAEHBSSRE
REEES|I R S M, XERESIMIEN S — N IAEEARIEESNESEAHE T ZNEZISIMNESELRE
ERNESTEHEE, L, XEHRERNENATHERE (ESD) RPREFRAZE AT MNAEITERRP I BEEK
ITESENW ESD EHNEM,

BB RS T HZEA ESD BREESESIREANRBMEXEFIHEL., AX OPAL18S HEEM ESD BRI
B, ESHE 43 ( AELXEETR ) . ESD R BES R M A NS b 5| MEETF A E AR EREN SN SR
—RE  EPZREESERARNARRESFANEE, R BEAEBREERE TENL T REBFBRS.

ESD S A~EENEBERT , BEHEERY ¥ SMARAREBNERNERSERKT. ESD RIPFBERITHEE
ERARBROER , EENERHERBE , UBHILERRSR, RiFBRBBHEEURBE LR

HMARSNRAR[B[AEIM L% ESD BER , BRFHRE - ARSI ER-NE, REDRMERE , RY
BRI RSBE, RS EEMASRELRE , ZBENT OPAIS8 WIER THEEMBHEFREZH, BH
ZRESE , RREE4SREREFFERH LN EEMHFELEHKFE,

HZEMARBEARENERE (ME 43 #7iR ) 6, ESD RFPAHFFRERBEFRSH BTN ANABRNIEZ
7o A3, MREMHBEE LR MEESIHN THEBETCHE , TS5/ E - LEH, MRHIXMER , WFE
‘gé{ﬁimﬁﬁ ESD RSB ARERREHESFERNVNE, EALRERFRRESR-RERE  EROIRRK

43 BRT —ANEAREG , R ABE V), BHERRBE (+Vs) 500mV EEE S, BEPHFIENEEER
BURT R, R +Vs e EBR , FALEAN—NMHASRA-RERSSE , HHBRESE +Vs, BKE
B Vy 2FERISHER. it , A=RiEABNARER NA FaABRREN 10mA,

MRBFTEERR , Viv RAURTERBRNEEERAR  RAEENELEREERTTEE, XMERNER
HET  ZBEETRS EAZTBEIEZERARNEN KR AFEEBBH KT,

F—ANEARBR  MREBR (+Vs W Vs ) J1 OV NEABARMNBAES , RASRMAWE, B, B4EER
BORTHRIFE oV RRTAAESRENNEE, IREFEEASHEFVRE | NS5 KA RS B IRBR A B ARE
TSR-MERTRER, EZRSHFEERERN | AARFLEZERETHE, MRBFERIANEES , NESH
o RENBRFEREIFER, ERXKFERTEAARNEBEDARBABEFHARERME,

IR E RIFEN ZBRAVRWEE S |, WA LAE RS HALRINASSTA—IRE |, MW 43 HPiR. SAMEREIERE
FHBRE , ME-REFSEEEIEHRSE. T8 , FHEELMNEBE , LEFH-_RETLRsIWBEL
AEBLZ2THRBREEKFHSE,
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TVS

OPA188 ;
1

ESD Current-

(1) ViN=+Vg + 500mV,

Edge-Triggered ESD
Absorption Circuit

1

1

\ 1

1

- Steering Diodes| 1
Op Amp oo 9 éOUT

Core 1

b '

1

1

1

1

1

1

Tvs® =
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(2) TVS : +Vs(max) > VTvsBRmin) > +Vso

(3) EWEAN 1kQ.

OPA188 MARFHENE -MERURY , FTARE/EEIAMZIR , WA 43 FR. EAZSHER NA
B, WARF RIS AEME, EEKESEN G = 1 MEED  MRET(CHBAGSTRHLSBRE-RERE
ERRE , BRBASRNE T ERB RGN ZE AT, MREBAFSEBR, 88
LZBMAESERVAREN 10mA HER, WRANWMAGSBREITAERE , WAL A & B B BE SRR &
EEMAER. ZAARKBHESEE OPA18S HWIKERFEHAE, B 43 ERTXURRRSGERI[ARHIEE,

8.4 ERHrIhEEE

OPA188 EEH—Ih#eE=xX , IEBEREEAT 45V (2225 V) BRI, OPA188 MIBRAKBRHEEN 36V (+

18V).

43. SHBERNARXNERALE ESD B

BB ZIEMmESA , BB
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9 NAMRKI

x

/:

BT NA BoMEEFRET TI A4HE , TI FERHEEBENTEY, BEFNATEE
TIAHREBEATHENA. FRNRIEFNRERITREEBII , LERRLEIEE,

9.1 MAER

OPA188 ZEMARRERTNAABRESESHENSAMEE , FEZBHRNTLREE NANEREZIE, X
0.085uV/°C WS BERBZENEENEECENIRMBREM, i, ZBHEEEHEH CMRR, PSRR #l A ER
HRESHBWERBEFZEITT 4, SFAIERASR—#& , EXRARFRANBRERSHENEFN NA -, ZBHRE
FEERORMESIH. EASHIBERT , 0.1uF BERREEBHREER,

UTNARBRZREDEILA AR OPA188 Y B,
9.2 HH NH

9.21 SMNEBEEZHR (V-) Eikes

44 R ERHNERESMEEZTER (V-) FHIRES, ZEREST oV E 2V WA ABERKRS OmA E 100mA %
HEFE. B 45 ERTIZERNNEM4EH TR, OPALSS WEAFAEEN B ER T ZEEINHANERBE.

S

V+
Rs2 I Rss I
470Q § l ree 4.7Q£ l R
4
Vrs2 O-9 10 kQ ¢ Vkrss
o A%
2200 pF
Rs
330 Q
—
< - Q2
—
Rs
2000 |14 O
—
Ce
1000 pF
¥ ,_| l_
Vin R

10Q

VW O Vis1 O Viow
R
2k§; f l Irs1 Rioan f l lLoap

v
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44, SMBEZFBFR (V-1) Fikes

9.2.1.1 WRItER
WITERBIE -

« HJFREK : 5V Bl

e WA :O0VE2/ER

« it : OmA & 100mA EiR
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B NA (TN
9.2.1.2 FEMRITHE

BN V- FERBEETRAARE V) 518 RBNEPHEES (Rs;. Rg; M Rgs ) ZEIMXR, Viy 5 Rg, ZEM
KRRERZZITHE—RHOBR NE—RBF_FHWBERERET R, 5 Rgz ZEHIXR,

ESURIINRIT , BINXNESEENNAMEAZERASHNERSE, EHEERASHNELIFALRE, K2
ENMHENEY  ZNASIHRIXEMEEBR, OPA188 CMOS ZEMARE—REAESRE. BEXFAMNBER
EBROBARS , HMEEE. EHFETHTTHA , HALERTRIEE 15mV W EERHEEAN. OPA18S R
SIS ERAEEARBEHENBRFALE , HEENEHBANEEZLZIZEETENER, BXAEENER
EBURLREFNARRE  XESZH/GERATERERZES, OPA18S M EHAER THRFRZERAEN
i HIZ IR AR Y MOSFET 834 R T £ 2 41 R E K.

$Ei&it TIPD102 HEMH THMANIRESH., RITHENMMNHONELER  ZSERINBTRITENWEEETE
T (V-I) RSN 9 BT

« . BXHSSNRIUTERF., BERFEEE, YRER, PCB XH. FELREMNEER , H2H (T B3Rt
TIPrecision  1ipp102 |, BsEE S (V-) #4E) E(jSLAUSOZ)o i

9.2.1.3 KA
45 £ 7T B 44 FRIRN SN B EZE BRE RSN 2413 B,
0.1

—— Load

0.075

Output Current (A
o
o
(8}

0.025

0 0.5 1 1.5 2
Input Voltage (V)

45. B V-| EHESHN B AR R
9.22 XA 3.3V HRAERT ADC W% IR INA + BR

p=3
LUTREFHHERN TINA-TI XHEERZE TINA #4 ( B DesignSoft™i2#t ) & TINA-TI
B, BM TINA-TI XHR ATEREZRR TINA-TI B H,

46 ERT OPA188 IWAAERR., DIAUNNEKBASE (EEEBME ) WEEE. SHERFIRN R,
INA159 EEZBINAE , EBhiZThae , AN HERBMIERES 3.3V 5 5V EEEHRES (ADC), BELTMTHETH
TINA-TI X4 : 233 INA.
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OPA188 ——O VourN
+

O
15V

(1) Vout = Vpirr X (41/5) + (Ref 1)/20

46. XM 3.3V BRBEEAT ADC AU INA + BE

9.2.3 #HmAksR
47 ERTHARABNEARARE., LEMTEETE TINA-TI X FFXAKREBE,
15V
Ri
15V
R R ~
R R OPA188 Vour
+
£ R,
i /\/\/\/ O Vger
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47. HABKR

9.2.4 {EMEBFRIEIRER

B 48 &R T OPA188 ERM B RBNNAPHEE. AEBEBR (Ionp) EDREBESE (Repunt) LF=EER, LB
EH OPA188 LA 201 fZHVIBR MK, AHBRWIRETTE N 0A £ 500mA , N F OV £ 10V Wi HEBE, %M

HEEATESER D REBANEERNBREHTET . RHNTERETE TINA-TI XX - BRI B,
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0 <

15V

+ Vour = lLoap * Rsrunt(1 + Re/ Rin)

OPA188 —O Vour
oo § Rsunt = Vour / lLoap= 1V /49.75 mA
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48. R B R USRS

9.25 TWREHR

49 ERTEEBABBUHREDRN OPALSS (A 16 iz, BEHME DACS581 M OPA548 SHRM AL ) -
ZR IS BUE % REE (DAC) BERAIM , AN ESHAMARMERAE, AimPH OPALSS EXEMMANK
BTRESBEHAXLIVERER., BREUOTHETHE TINA-TI X4 AREBRBE,

150pF
|
Ry I
10kQ
ENV * AV
i R2
CZ
% 1kQ 5000k
|
I
15V
R3
= OPA548 —OVour Vgyr = * 25V
OPA188
DAC8581 + ]
-30V
Input = £ 5V i

49. TRERIR
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9.2.6 EBL%M{LIhEEd RTD AR

Bx B 50 BRADH , S (BEAXEBERNESHELLML) . BREFWMTHETER TINA-TI X : EEL
ML IHRERY RTD BUKES,

15V
(CAY)] out |
T " ReFs050 |
1puF 1pF
L w2 = L
- 49.1kQ Rs -
60.4 kQ
Ry
4.99 kQ % O
0C=0V
OPA188 O Vour Loocosy
| +
| R
105.8 Q™
RTD
Pt100 W
Ra
= 1kQ
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(1) Rs RHEIEZRACHE) AR H& M,
50. BERLMLINEER RTD KRR

10 EBRAEREBI

OPA188 MEIE T/ERESBE N 4V = 36V (+2V = +18V ) ; ZHHKERTF —40°C E +125°C WBEBE. #
HEGMH PN BT TSI FEEEREENTLMEETLHS .

CAUTION
BREBEET 40V AR X BRFER K AR ( ES AL KZAFTEHE ) -

& 01pF ERBEARRETHRFSIHME  TENSRERBRASHERBFERENIRPEDIRE, BXZRERHR
HRENEZEREES , BSRAHR.
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11 %=/

11.1 HwREN

NTRUBHNREZITIERE , NERARFHENR B (PCB) HEMTE , B4 :

o XMESANEIRSIMAE RS BEEK ESR 0.1uF BEZRBAR  KEVERERIERME. N v+ i
IHE BN ERERRERATERIR NA,

« NTHREFLERS  WAELKNREBZEBIFRL,

o B TVEABTHANMBRE EM BFHRE

« AMAHNNENRERIR MG, ZEEUMEFEFERE (NEBNRYMN ) .

- EREXBELBABRREXRIEEEAHFRFH. IHATEZRPHIIELETREE T =ERMIRER.

11.2 #wRETRA

VIN—— +
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 RF VS+

as possible :
| N/C
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|

Use low-ESR,
ceramic bypass
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| VS— VOUT Ground (GND) plane on another layer
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TINA-TI is a trademark of Texas Instruments, Inc and DesignSoft, Inc.
Bluetooth is a registered trademark of Bluetooth SIG, Inc.
DesignSoft, TINA are trademarks of DesignSoft, Inc.
All other trademarks are the property of their respective owners.
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12.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGE OPTION ADDENDUM

10-Dec-2020
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) (4/5)
(6)

OPA188AID ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA188 Samples
OPA188AIDBVR ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 QXz Samples
OPA188AIDBVT ACTIVE SOT-23 DBV 5 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 QXz
OPA188AIDGKR ACTIVE VSSOP DGK 8 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 QXX
OPA188AIDGKT ACTIVE VSSOP DGK 8 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 QXX Samples

OPA188AIDR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA188 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.

@ 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.
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PACKAGE OPTION ADDENDUM

10-Dec-2020

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.



PACKAGE MATERIALS INFORMATION

16-Oct-2020
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
7'} |¢ KO
: |
& 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 QrSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 8
T
A
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)
OPA188AIDBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA188AIDBVT SOT-23 | DBV 5 250 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA188AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
OPA188AIDGKT VSSOP DGK 8 250 177.8 12.4 53 34 1.4 8.0 12.0 Q1
OPA188AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1




PACKAGE MATERIALS INFORMATION

16-Oct-2020
TAPE AND REEL BOX DIMENSIONS
,//T/
4
e ~.
/\g\ /)i\
™~ e
T o
“\y// ‘\.\{
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA188AIDBVR SOT-23 DBV 5 3000 202.0 201.0 28.0
OPA188AIDBVT SOT-23 DBV 5 250 202.0 201.0 28.0
OPA188AIDGKR VSSOP DGK 8 2500 346.0 346.0 29.0
OPA188AIDGKT VSSOP DGK 8 250 202.0 201.0 28.0
OPA188AIDR SoIC D 8 2500 853.0 449.0 35.0




PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

{ar

26 (&2 oafc

1.75 1.45
1.45 E 0.90
PIN 1—|
INDEX AREA i - F/Tﬁ
SN | I — k5 —_
3.05
275
|
4
3
5X 8-3 R, |
0.2 [c[A[B] L @1) —= ~— 2 1yp

0.00

SEATING PLANE

4214839/F 06/2021

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.
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 0.25 mm per side.



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/F 06/2021

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.




DBVOOO5A

EXAMPLE STENCIL DESIGN

SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— 5X(L.1) ¢
1 1 ‘

|
|
5X (0.6) — — T
I
|
|

!

[ i
2X(0.95) ‘

- — -

MEERS
) LiisYMM

[ (1.9)

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/F 06/2021

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.




MECHANICAL DATA

DGK (S—PDSO-GB8) PLASTIC SMALL—OUTLINE PACKAGE

= R
AHHE

0,23
0,13
310 505
290 475 l
o) |
\ ) t Gauge Plane v
1 4
i “— %
2 '
E_D v Seating Plane j | 71 }1’
7'y X
L_ w _ ~__
1,10 MAX 005 [A]o,10

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.



LAND PATTERN DATA

DGK (S—PDSO—G8)

PLASTIC SMALL OUTLINE PACKAGE

Example Board Layout

[~—H0.65)TYP.

[

PKG
¢ (4,4)
(I
' \
I -—
/ PKG
I ¢
)
/ Example
, Non Soldermask Defined Pad
1 " T~
Example

-7 \ .
. (0,45) N, Solder Mask Opening

g —] |- (See Note E)

\ ‘ \)\Pad Geometry

(See Note C)
y [~ (05 /
All Around ,

Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).

(See Note D)

8X(0,45) —~| |~ |—o1-(0,65)TYP.

il
8X(1,45)
4

PKG
¢

_ 1
|
i
|

PKG
¢

4221236/A 11/13

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C

D

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

Refer to IPC—7525 for other stencil recommendations.



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

‘\‘_ Vs

\_./

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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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.




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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