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OPA2189 F 7t vk 0.4uV. FUZE 0.005uV/°C, 5.2nV/NHz, L —/L - —-L—/L i1 /], 36V, ¥ rRY7k, MUX %t CMOS
OPA2188 F 7ty 6pV, KUZH 0.03uV/°C, 8.8nV/VHz, L —/L > —-L— /L 7], 36V, TERYZR, MUX %fi5s CMOS
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F 7t vk 0.25uV, RUZk 0.005uV/°C, 7TnVAVHz, 10MHz, ZZ OL—/L > —-L—/L A J) 5.5V, PrRYZ7R, ¥
OPA2388 N
o723 —/3— CMOS
OPA2180 120UV, 10MHz, 5.1nV/\VHz, 36V JFET ANEEER AT 7
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R4 (V-)-0.5 (V+) + 0.5
FEEANEE 5 (V+) - (V—&; v
B +10 mA
i) s @) i e
Ta TR HipE -55 150 °C
T AR IR 150 °C
Tstg RAFIRE -65 150 °C
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7.3 HEREBIESRM
B R IE COIEREFIPHN (FRZFRIR DRV RD)

/IME AFRHME RAME|  BEAL
. H—E, Vg = (V+) 45 36
Vs R \Y;
T a7 /VER, Vg = (V+) = (V-) +2.25 +18
Ta B VR -40 125 °C
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7.4 2RI T 5153 : OPA182

OPA182
BT (1) D (SOIC) DBV (SOT-23) Bifir
s 5

Resa BEAT A P~ KT 112.9 138.2 °C/W
ReJcitop) BB s —A (L) ~OBEHT 50.8 63.8 °CIW
Ress PEAT D IR~ OB 56.2 355 °CIW
Yot PEAEIND BV E COREEREAf /ST A—4 10.1 17.1 °CIW
Yig PEAEIN D HAMRE TORENERTAf ST A—5 55.4 35.4 °CIW
Reuc(pot) BEATIND T — A (IKTH) ~OERHT N/A el °CIW

(1) PERBIORFOBFHMEEMED TN DWW, [HE R ILIC Vo r— DEGE IS TV o —ar - LR — RS IR TTEEN,

7.5 Z(BIT 515 : OPA2182

OPA2182
P m L% (1) D (SOIC) DGK (VSSOP) BAfT
st 8

Resa HEGERDDJE B~ DB HT 108.1 150.2 °C/W
Raucitop) BEA MDA —A (L) ~DOBHEHT 458 43.9 °CIW
Ress BB DI~ D BT 51.3 71.4 °CIW
Wt PEAEIND B E COREEREAf /ST A—4 7.2 2.9 °CIW
Yg BB TIND HE TORMEREAN  ST A—4 50.6 70.0 °CIW
ReJc(pot) BB —A (JEH) ~DOEIRHT N/A BATAND °C/W

(1) TERBLOEB OEBGAGIEEDFEMIZOWTIL, [HE L ILNIC N r—Z DEGEMH ST TV r—ay - LIR— M B IR TLTES N,

7.6 24|CBIT 5153 : OPA4182

OPA4182
FFTAmELYE (D D (SOIC) BT
14

Resa PRGN JE B~ DB HT 112.9 °CIW
ReJcitop) PO o —A (L) ~OEEHT 50.8 °C/W
Ress BEA DD IER A~ DEEST 56.2 °CIW
Yot PEAED LI ETOREREAf T A— 10.1 °CIW
Yg PRSI E TORMERTAT - <5 A— 2 55.4 °C/W
ReJyc(pot) PO E NS — A (B ) ~D BT N/A °C/W

(1) TERBIOEHOBGHMILIEDZERUZ OV TR, [HERIB IO IC Sy — P OEGHIIERENT 7V r—at - LR — M S HRL TS0,
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7.7 ESKNENE

TA =25°C, VCM = VOUT = Vs/z\ R|_ =10kQ % Vs/ 21z i%?ll"ﬁ (%&Zéﬂiﬂj@f&b‘ﬁﬁw)

INTA—K T AR BME RRE  EKRE| BEA
7y MEE
+0.45 +4
Vos AHF 7y VBT Tp = 0°C~85°C w4 v
Tp = -40°C~+125°C +4
OPA182ID, OPA2182 $0.003  +0.012
1A= OCEE5C 831?;';5“ £0.003  +0.020
dVos/dT | A4~ 2y NEERYZ R pv/IeCc
OPA182ID, OPA2182 $0.003  +0.012
Ta = -40°C~+125°C
8&1??2?5\/‘ £0.003  £0.020
OPA182 +0.005 +0.07
PSRR EIRE L LR EL Tp =-40°C~+125°C 8E2212;I‘D +0.005 40,05 uVvIv
ATINAT 2B
+50 +350]  pA
g AF AT B Zin = 100kQ || 500pF Ta=0°C~85°C +1 N
Tp = -40°C~+125°C +7
+140 +700|  pA
los ASAT o MBI Zin = 100kQ || 500pF Ta=0°C~85°C +2 N
Ta = -40°C~+125°C +3
AR
En ANEIEIAR f= 0.1Hz~10Hz 18 "VRus
0.119 WVpp
f=10Hz 5.7
N o f = 100Hz 5.7 -
e ANTIVEIE AR = 1khz 57 nV/NHz
f = 10kHz 5.7
in AN A R f=1kHz 165 fANHZ
AJTEBIE
Vem [FIHE 7B 4 PR (V-)-0.1 (V+)-25 \Y
Vg = +2.25V 120 140
Vg = +18V, OPA182 141 168
(V=) = 0.1V = Vou = (V4) =28V [y e
OPA2182, 143 168
o OPA4182ID
CMRR | [fa(E kit oV eve Vez 12257 — 4B
25V, . Vg = 18V, 140
Ta =-40°C~+125°C OPA182, OPA2182
(V=) < Vou < (V+) — 2.5V, Vg = +18V, 130
Ta = -40°C~+125°C OPA4182ID
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OPA182, OPA2182, OPA4182

7.7 BRHI%E (continued)
TA = 25°C\ VCM = VOUT = Vs/z\ RL =10kQ % Vs/ 2 G:T%T(ﬁ{’ (#ﬁ’&:%ﬂﬁ@fib\ﬁﬁo)
RTA—H 7 AN | BME R RAME| B
AT —F VR
Zjg EEATIALE—H R 0.1]3.7 GQ || pF
Zic EEASALE—F R 601 2.3 TQ || pF
BN—TF A
Ve = £18V. OPA182, OPA2182 150 170
(V=) + 0.3V < Vg < (V+) — 0.3V, |OPA4182ID 145 170
‘ Rioap = 10k Tp = -40°C~+125°C 146
AoL B —TBES A 50 7 dB
Ve =18 V. OPA182, OPA2182
(V=) + 0.6V < Vg < (V+) — 0.6V, |OPA4182ID 145 170
Rioap = 2kQ Tp = -40°C~+125°C 140
b g e
UGB N BLEE 36 MHz
GBW AR Ay = 1000 5 MHz
SR AJL—L—h FA=1,10V AT 10 Vius
THD+N | &@dllE + /(X » 4 =1, f= 1kHz. Vo = 3.5Vrus 0.00008%
DC 150
IaRN—Y OPA2182 4B
f = 10kHz 120
VS = 118\/\ /7/])\/ =
0.1% %£T 1, 13
10V 27>~
Vg =18V, ¥ AL =
) 1. 17
ts AN 10V 27y 7 b us
)
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7.8 ARIIEE

TA =25°C, Vs =118V, VCM = Vs /2, RLOAD =10kQ % VS /2 éd’%ﬁ\ C|_ = 100pF O)i}%/ﬁ\ (%K%ﬂﬁ@fm\ﬁﬁw)
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7.8 K =RHIFE (continued)

TA =25°C, Vs =118V, VCM = Vs /2, RLOAD =10kQ % Vs /2 G:T%?f?“f\ C|_ = 100pF O)i}%/ﬁ\ (%K%ﬂﬁ@fib\@@)
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7.8 K =RHIFE (continued)

TA =25°C, Vs =118V, VCM = Vs /2, RLOAD =10kQ % VS /2 GZT%%\ C|_ = 100pF DEE (ﬁﬁlﬁﬂﬁ@fm\ﬁﬁw)
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7.8 K =RHIFE (continued)

TA =25°C, Vs =118V, VCM = Vs /2, RLOAD =10kQ % VS /2 GZT%%\ C|_ = 100pF DEE (ﬁb:?ﬂﬁ@fib\ﬁﬁw)
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7.8 K =RHIFE (continued)

TA =25°C, Vs =118V, VCM = Vs /2, RLOAD =10kQ % Vs /2 G:T%?f?“f\ C|_ = 100pF O)i}%/ﬁ\ (%K%ﬂﬁ@fib\@@)
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7.8 K =RHIFE (continued)

TA =25°C, Vs =118V, VCM = Vs /2, RLOAD =10kQ % Vs /2 GZT%%\ C|_ = 100pF DEE (%K%ﬂﬁ@fm\ﬁﬁw)
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7.8 K =RHIFE (continued)

TA =25°C, Vs =118V, VCM = Vs /2, RLOAD =10kQ % Vs /2 GZT%%\ C|_ = 100pF DEE (%K%ﬂﬁ@fm\ﬁﬁw)
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7.8 K =RHIFE (continued)

TA =25°C, Vs =118V, VCM = Vs /2, RLOAD =10kQ % VS /2 GZT%%\ C|_ = 100pF DEE (ﬁﬁlﬁﬂﬁ@fm\ﬁﬁw)
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8.3 H4BESREA

OPAX182 F X7 121, TR TOEESAE Tz TE WL UL DS EE 2 HEEF T A D IS OHERE RV O
S TCWET, TNHOREEEL L TlE, WA KRR GE, A ANATRAER Iy 7«7 4—RA2b— MUX %t A 1728
BHVET,

8.3.1 fIAREERE

OPAX182 |Zi%, (i HKHRIRFEN NS IV CNVET, ZLDOA T 7 Cld, AV =7 [AHEIFH A8 2 THEhxnd
E N FEAELET , ZORMED D L <A T HOITIEREREEE T, BlE Sz R EEFREAEZHL TA %
BB 5L HIF OV — IR L £97, OPAX182 AJJiE, iR lZ2 RAH BB\ C L ONAR s 2B 1 L E3, ARoY
(2 HEE O 2L — I RSV ET, Zo%RrEE X 8-1 ITRLET,

TN\
/ N\
/ \

Vout (V)
Vin (V)

N\ /

N/
N

Output Voltage (5 V/div)

Time (1 ms/div)

8-1. (I RESFEELZN

832 ANMNATARERZOAVY - 74— FKRI—

OPAX182 72 DX uRUTZh T 7L, AJIDAL T TEERALT, T 7 HA DA 7y R T7REIELET,
ATDOWNIBEAA T IDHDF v — ATz aiNbbe, T T OANTI AT AETN B BIER R N LT 5 0]
REMENBHVE T, 7L ADEHGEEE R NI 1T | 2OV AITHIESNEE A, 7277 L, 74—y 7[R A% H
LT, S ART T D INHEA SND RTREME RSV E T, AS) AT RER OGN T 7 HINB IO /A X
ERAESTRNIIICT RO IR TIEIL, RC Xy T —27e8Ou— SRR T VA& FE 52T,

8.3.3 EMI &%

OPAXx182 (%, WD BT (EMI) 74X HL T, VA YL ABERC, THul G 5T o—r 7 VAV L2/
HE DT @EEFZIEOR — R EnBRAETH EMI TS0 BZ R L 97, EMI i, MR EE FElcdvik
FEARETY, OPAX182 iL, ZDIHRRFHOUWELTEAL CWET, 75 R AV LA VT, 10MHz 75 6GHz
FETOMRIEWE R ELART DTz T, AT 7 OIitEE2 IEfICHE B LSO E(b 35 HEE I LELE,
OPAX182 TZDT AN&AToTeftif% X 8-2 (ITRLET, EEEOT VI —a T— I AT HRED B I
175 OPAx182 @ EMIRR IN+ fi% & 8-1 \Z/RLET, & 8-1 IR T 77V —Taid, RIORTRED B A
FLEL T, SRIEZ OB OMT TEREINET, S W T, [T 7D EMI BrER |7 7V r— a0 -
LR—FESRLTLIEEN, ZOT7 7V r—3 gy - LAR—MME www.ti.com 2354 7m0 —RT&EET,

BT (EMI) BrZE (EMIRR) (X, A7 70 EMI TitEE R LET, Z<OF T 7ETHEEEL, RF

B 5 DEEFIZL DA 7 By MEEDZEN T, EMI LS TRAETHZOF 7By O ZA L ZRETDHDIZLVNHERN /e

AT 7L EMIRR 3EWVEDTHY , ZIUTT VUL OB TE RSN ET, EMIRR OJIE IS ESFRHIETHE

ITCEETN, Z0'Zvar Tl EMIRR +IN [ZOWTHBILET, Ziud, K, RF B 5034 T 7 OIEER AT
IZETNES/=&&® EMIRR HEEZ R~ THDTT, —KIZ, LT D 3 SO FHIZEY, EMIRR [ZDWTEIERERA

NOBPTANSIET,

o FXRTUTDATE T EMI OREE LT 0T NI ENALILTIY, B ILERE S T e L0h iR
< RFEH&EHERLET,

o FEREEBIOKEEA T 7 ATJE, JFRR72BL AT 7ML TEY, EMIRR MERENIZIE—EH L T ET
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o JEREE AN T% PCB | Ciftig Cx 7=, IEREEE L TO EMIRR HIE L. Lo I B T3, Zo#is
1250, RF 12 523K R A J18 F- IS E RN C& | RS & DB HE/ A B AEA < PCB BRI AL F
A,

HARMESN D AT IV R 3 R OG5 2 LT, ENEET D120 DT T DON—"T FA DA+ 43720 T, N
IO T T AR L TEEE BME E 3 Shd b, BB BN R ETHAREERHES, AJ), &
TR, Fo3 D IS £ 2 LD EMI 3 5L . FHILZ) DC A7 v b, idEEE, %®{1ﬁ@5ﬁfﬂ@¥bf/ﬁ7ﬁ>§\é
élzﬁ‘Z)TAbﬁﬁ%Diﬁ“ JARDLGNERME T, T VXN Iy A B—T A AN BUEIeT 0 - ) — R i)
(23— KL, BT AIOICIER L TLIESY,

OPAx182 ® EMIRR +IN @EJ?EZ@LC%TE% 8-2 [TRLES, MM HRECTHNIX, 72T VMBI TyRDA~T
T T NRAADONN—=Ta A%, WAL IRIEFSED EMIRR +IN PEREZ i 2 TV ET, OPAX182 D7 A L i kg 1%
5MHz T¥, ZOEHELL FTD EMIRR PEREIZ, T T M5 5034 T U T OFBIENICH AR TNE T,

140
130
120
110
100
90
80
70
60
50
40
30

20
10M 100M 1G 5G
Frequency (Hz)

8-2. EMIRR X bk

EMIRR (dB)

& 8-1. BERRBUCTH (T3 OPAX182 D EMIRR IN+

JE B3 T7Vr—arBLOEW YT EMIRR IN+
400MHz fcﬂ‘ﬂv,ﬂﬁ%ﬁ'ﬁ‘ ESAVAE, FHCOMEM, [ L—F — W (UHF) 77 44.94B
r—ay
GSM B Ehif (g v A7 &, BHGE(E, T 7 —Tar, GPS (5 1.6GHz £C), GSM,
900MHz BB, UHF 77— 48.4dB
GSM 77V r—ar B/RA )L R—=YF)LillE, T a—R UK R L SUR
1.8GH 1.7dB
8GHz (1GHz~2GHz) 81.7d
2 4GHz 802.11b. 802.11g. 802.11n. Bluetooth®, /A /L« $— L5, FEM . B2 87.9dB
' BLOERT (1SM) BEfHHR, 7~F 27 S8 B L O R . S /3K (2GHz~4GHz) :
3.6GHz MERRAIGT, MTZSBE B L O e —var  HE, B30, S UK 137.2dB
802.11a. 802.11n. #iZEiBiE LT/ —ar  BMVIEE, FHEHEOER, C
SGHz I (4GHz~8GHz) 99248
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834 EFMNA—N—RFLR

m.ﬁr%‘ I, AT T INERHI A —N— AR R J:@%ﬂ”ffﬁz%hé@ﬁ LWHERIZTAZENILBHYET, 26D
BRI, FE 17‘\/\\4)1@7\7'3 BT 20T, EBIRELEE 0, SLICH I ACHLEFRTHLEE 08BN ET, 2D
DOEE L OREREICIT ., BE O L REE SOt ADBET L — X7 Bk E B Lﬁﬁéhtﬁm@ﬁlﬁ%fﬂﬁé
%%E’JZFV}@%‘ RERHYET, o, THOD R ITITNEICEFEXULE (ESD) RAEMIEDSHAIAENTEY,
B DR A SETRICH A AL THIZE , BFAT7 ESD AU M OIRF#ELET,

ZOIARWZ: ESD gL, ERAIA— /N — AR R A RUNEDBEMEA+ IR TELERICLBEET,

OPAx182 |[Z& 5 ESD IEIEM)I [ZOWTIE, K 8-3 2L TLIZEW (AR CHENT=H857) ., ESD &R 12

I WOMDBERAT TV HAF—RREENTEY, AN RCH T DN O BIRT AL ~RDHEIZEHR
SNTWET, EBIZ, TNHLDOX A A —RIX, AT T NEHOWIN T AR SIVE T, ZORGERIEE I, @5
D] EEH iélﬁ?7747 IRTEND IR IS IVE T,

ESD A _UbHDE, BRI D EELE SV ANFAEL, TN N8R T NA A% @ - CHET DRI, SR O KE
T VA EDYET, ESD R#ERIKEIL, AT 7 a7 2 R+ 5B A R4t LT, ?Efg%%ﬂ:fz)ckﬁ \ZAXE
SINTWET, REREIZI > TRINESN =X — 3, B L TS vE T,

20 EOTT T RAAE DRI ESD BIENHEATHE, WL 1 DEIFEBOAT TV T A4 —RE i
NET, ERPTENDRIEISC T RN T ASAANT 77470 ET, WIN T SAZADN) B EZIZAL v a/)LNE
JEIX, OPAX182 D@ EEEIELVEL, T /A ADT L — I X7 BIEL LIV > T ET, ZOAL v a/L
REBZDE, WULT SAADNTIEZT 7T 4712720, BIRL — NV OEEERZ R ~IIT T LUET,

F T T ERRICH LI E (X 8-3 ZHR), ESD R E T VT AT DEETHY, 7V —a FEIREOHE)
TEIZBI G- LER A, 72720 HUNSHEBIENRE O OBWER L 2B 2 2RI AE T DR REMERHVE T, =
DRI FEAELT-E . —EONES ESD fREERI K D/ SA T ANRA N2> CERBINDIAZ NG ET, ZDLH7
BILOWAUT, AT TV FAA =R R AR U TRAEL, W T SAARBEURT D8I EA LDV EE A,

8-3 2. AJJEE (V|N) PNIEREIREL (V+) 2 500mV DLk B[RS BARR B4R L ET, 2O CTRATHBI%
DX, BIROFFEL J:of/ﬁi:fwiﬁ“ V+ NERE L7 TCELGE . HAIDOANAT TV T - AF—RD 1 075)
HIEL, BitEd +Vg ~EEET, Viy BEKRDE, IEFIZE WL VO BRI FJREENHVET, ZOREE., 7
—H = OHALTIL, 77V r—a B A& E 10mA ITHIR 952 LA HESEL TvET,

BIRNETE Y 7 TERWEGE | VN 3T T ~OEGRY — A& BaL ., 20k, EOBRELIGGZ 5 &k
EINTEET, ZOGEE ORI, BIENA T 7 Okt i KE A Z DL ~)VET EHT2REMERHHIET
7

Ho 1 SDDOILHLE ML, BIREL V+ F720E V- 23 0V DEXIZ AN ATHE T BEIINENT 56, T 7 mED XS

WCEMET 2T, ZOBERIE. OV B E/IZ A NE SRR IRV L~ L T BRI _ﬁkfbiﬂ” g b, EIR
DA —H /175‘1—111‘%{:\\ FRT T DOEIRETRNL. AT —ANSERAT TV T A AT — ]\%‘f‘xﬂﬂbfﬁﬂ\:?ﬁ/ﬁf
TFET, ZofREE WIRNAT ARETIEHVEE A, T 7 I IEF ICEMELZ2W A[REMERE DD TEKZRV E T, EIR
DAE —57“/;<75s1m\i9/\a 13 AT TV B A —REFND BRI IEFITRERD AIREMEAHV 9, EIKL
IWE, AT — AN E R TEDRE N &L AT SAICHET HIRPUIC L > TRV E T,

ZOEFARI S DBEIROREN P AHER THLEE1E, M 8-3 [TRT IO, STy =T — - F A —RZEJL T
MY HBERHVET, 2OV =T —EBEZ, BHEEEPICE A A =R BA AR IR 50578 &)Di‘@‘
7L, EIRE S AN f&%ﬁf’ﬁ“ﬁ“}*vﬂw%ﬁz%ﬁ LRl AITY = T — A AF — NN HIE T DRI,
= —EEZETOLENDHVET,
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Tvs?
Re 1
WV —
Oy
T V+ —
P ) G i
kk ’
' ;
R, N H % + J % ESD Current- ,
@ v Op AmD . Steering Diodes lout
= P +IN 4 ' i
> ‘:’ + Edge-Triggered ESD '
IDT ! }_ i
+ , i

(1) Viy = V+ + 500mV.
(2) TVS: 40V > V1ysgR (min) > V+o. ZZC. VTvsBR (min) (3. EEELEY T Lo DT —I X BEO R/ NBIEMTT,
(3) HESEAE L, W FEE S TH 5kQ TT,

8-3. RFXMLZET TV — 3> LB L TEMAAER ESD EE§

8.3.5 MUX XA H

OPAX182 (ZIFh H D AN B F NI TR, MWANA L E —F U AEHERF LS, AN ZEVEIEAHIINCE
F9, . EEED CMOS F/2I13 AR —FH A AT o AL, R T 0 2D i K EA B2 TOTT 23A RIS
K852 5 2 5 ATREME D& D KEW Vgg BIENS A NT UV AR T AR $ D1 5| 5 A A — R N ST
T, RKEWARTY T AN ZAMUIZEE 23Ty VB ZOI0 B2 b & g7 T ERar L —2E LTS S
B KEW Vgg BIEDFEAELTLEIATREMERHV E T, FEHIZ DWW TIL, [MUX R EAgE E A ~7 7 7 7V r—
al T V—TEBIRLTLIEE,

OPAX182 IE, KR&EWEBNELENHIMSNIZEEIIREVATNAAT ABRPBEET D2 IET DA T AT Tk
W&, INODOMBEEERLET, COANT —F 77 F ¥, Ay FEF LT LT IV r—ar TRLNDZLD
MEAE MR L ET, 20X T 7V r—ar T, REWEBNMZDEERYIVEZICE->T, RC 74 VHI T 2 kD
— 7 TCREVEELDFEALET, OPAX182 1L, ZNHDREIOEFIZLY BN BN T HREE S EEHIT, AL—-
L—hD ) EEJRWERIEZ SZBLL TUvET, OPAX182 1, 2 N —XE L CHiE & T, ZENB LI ORI #5677
KER L, BIICHOWTRERICE S ET,

8.4 T/NA ADEET— R

OPAX182 |ZI3 Hi—~ DHSFEE —RMH 0, BT 4.5V (£2.25V) % FEAEBIIEL £, 5 KBIHETIL. 36V
(#18V) T,
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97 V=g RE

g
LT o7 7V r—vaAFiid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz

TRAEVZLE A, fll 2 O BB 2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RELHFEL T AN DL T, VAT AOKREZHERR T DM BERDHYET,

9.1 77U — a 5]

OPAX182 A7 71X, Bk DA 7 By RV T M B REIMEREZ FE A 2 T DTed | 2D ERET 7 )7
— Akl TY, A7y b RUZOREE XD 0.005uV/°C T, i EFLFH LI DO > TLREMEDELNET,
SHIT, INBDOT RAAIE, 7z CMRR, PSRR, 53X Ag de MERES ALK/ A XEMEZ A G T E
o TRTOT T LERRIC, /AXDEZN ElT @A —F L ADEREZEN T 277V r—2a Tlid, 73 AD
L OINT Ay TV 7 2T U BB TT, il L, 0.1uF O3 7oL CoET,

PLF o7 7V —vafilid, OPAX182 Z{F H TX BRI DIZA D—EERL TWET,

9. 2RREXMET TV -3
9.21 EAT—DT7FOsERL

3.4 MQ
NN
18V
18V Voo 10kQ
§ > 5V — NN -
) - 10 kQ OPA2182 Vout
OPA2182 Strain Gauge AN , /
+ L
n % -18V
=
§ S 18V 5
=
(o)
®
Y 5

9-1. OPA2182 IC& BTV v - DT FOJEEA

9.2.1.1 REIEH

EHT—=E BA—PAR - TV O TOBEKIEHEF AL T, AL D TN L D B2 ]E D7D IEH S
IWET , RA—FAR TV PiE, mQ OFFH THEF ARSI 2 B ZHE T 5720 Ed, 7Vy I
EELEZFNLT, 7y o THABELZNELEY, HOEEOEGFHAITIER/NSL @H I mV ORI
T, LIENo T AT 72U TE S A HIRL £, OPA2182 (3, Gl E OHIRZ FEBL T 51D ICREIS ATV
7,

ZORGHITIL, LT OARSTA=Z ML ET,

© AT T ORI EERPEN T L TS, ZOFPHITE T AOL DT ARKAICREES TOET, [F
FBEX, ANEFLRIETT,

¢ VAT DRIV ARGRAESELRWART T LET, 25 TRUIFIUL BA—FAR TV DbD/hS
HPEENRDIVET,

o AMEBEMETDNENDHL2D . ANNFH 7'y NERE (Vog) DMERWA T 7ol L ET

© ANESEHETOBEDRHHID | WBEIRIRZATODIC R8N —T AL R OA T U T el ALES
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9.2.1.2 HH/GR5FIE

TP B Y OEFT7r—FT VA K 9-2 (ITRLET,

SPad

ot

‘\J’Inﬁ
K9-2. 77Uy - +HDES7A— - EFI

TV, REREL TET LS, BEELEBIVE B b D ANIZEST, 1 THEALNLH T
BESERSNET,

Vbridge(P’ Vexe) = Vexc * Kp(P) )

Ko 127 Vo2 B Y ORI THY , @HE I mVIV BALCTHESHES, P i3t i +5E 2K, 0 925 1
FTCORT— VIZIEEBEENTWET, BB 70— EF N THEIX LN LA TZORE L FOREFRLLT
Vout 133 2 D IS0 E S,
Vo (P) = Vos + Viet x GxK, (P)
out 1-GxKj, XKp(P) @)

ZORITIE Vos. G. Kin £V 30@%@%@ THEIRITIE 3 SORBBETT, TRHDOREMT=DITIE, &
YHIZOWT, AR, TR — | BAREETO Ky OEPALE T, ZRHDOEEHE->T, /XTA%f’iﬁ/ﬂ:’C
=FT,

BER DM K, Z A>T, Ky 13, 3 IR T IOICEESnET,

4xB, xV,

ref

K| =
" (Vout_high _Vout_low)_2><Bv ><(Vout_hlg +V, out Iow) (3)

ZOX T, By 17V PO IEEMRMEEZEL, 4 IR TIDICHASET,

(05)- K, (1) + Ky (0)

Y K ()-K,(0)

(4)

TP OEERITEE SN T B, N T, ZOXEM ST Ky 2RO ET, RiIZ, X5 BEOHK 6 2o TV AT LT A
EEHELET,

Vv . _ VOS +Vref XGXKp(1)
UL T G Ky x K (1)

®)
Vos + Vier X G x Ko (0)

V I
out_high
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ZPD 2 DD T Vog RO T, £LDHEXT7 BELIVET,

Vout_nigh (1= GixKjin x K (1)) = Vigr x Gx Ky (1) = Vour_jow (1= GxKip xKi(0)) = Vigr x G <K (0)

(7)
IHNEFRNT G ZRiuiE, 8 NELILET,
G Vout_high = Vout_low
Ko (1) % (Kiin X Vout_nigh + Vrer) = Kp (0) % (Kjin % Vout 1w + Vrer) ®)
Kiin & G DEHRINZDT, Vog 1F 9 ITRFT I ET,
Vos = Vout_tow (1= GxKjjn xK(0)) = Vs x Gx K (0) @)

HEAfTIFO Kp 7% 0.0003mV/V, HifE A —/L 0.0017mV/V, L0 0.00289mV/V Ot D54 st 5IFE#
PEITHK 4 % TT . Kiins G Vos Z3K0ODE, £ 9-1 IR TEDAELNET,

£91. 7V vy CEHEDH

Kiin 0.173913
G 323.8178
VOS -0.48573

9.21.3 77U or—2 3 B

FAAEMLIZDOLRIL Kp EZFEHL T, a2 —varLEd, 7V PO ERIET 4% ©—2 ., 17113 0V 75 5V
FETHIE, IELIZS AT LOIEEMET £920.1% T,

4 5
¥ | N
35 /! AN 4.5
/ \ .
s 3
g / \ < 35
s 25 =
g °
£ 2 / \ O 25
=] 1S
é 1.5 % 2
8 @ 15
o 1
/ \ !
0.5 05
0
0 0.1 020304 0506 0.7 0809 1 0 010203040506 0.70809 1
Linearized Bridge Pressure Linearized Bridge Pressure
9-3. 7V v P DIERHH 9-4. 7Y v N
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= 004 / \
§ 002 / \
£
= 0
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5 004 \ /
2 o \ /
& -0.06
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9.22 O ARF—+ A BN

9-6 |2, BARX — - AANDIDODT VT 47 F&ordm LIV T X EREEBREY T 7L RNy T EUTHE RS
72 OPA2182 Z/rLE7, ZOMIEKIX, RV —DOEIEZ @G E CHBEMICHIE T 570 IS ET, o7 A
VNE 2 DO FEREFEF/SADRHVET, 1 DHONRNRZFEHL TrIAX — - af VE NS EIE EMICHIEL, $9 1
DD EHASAEH AL CEKEREORmBEEA R L £, OPA2182 i, K\ 47y MEIE (0.45uV) &4 7y bR
U7k (0.003uV/°C) 128D, Fx VT L —ar OV EZ R/ NRICINZ . RIREFRFE DT> CEWREEHERF 528
INCEXDLDT, ZOT FVr—2a AT, $2. ZOF SA AL DC &8 T AW E W BEPHIC D75 T /A RN
HTHY, ad A% — e afLbDRIEWA BRSO > CTREESHBMLZ M LI Ed, CORFDFEIZoNT
LTV —BL T L —hmiT O E A LS -nad 2% — - af )V ]T 7T A TSROV T 7L AT A o B
L TLIZEN,

5-V LDO 25V

| I
» Vv |
DC | | (LP2951ACSD/NOPB) .
supply | -VE_UNREG 5V, —» |
input nl Charge pump
| ”|  (TPS60403DBV) L LDO -25V v |
| (TPS72325DBVT) oD Vo
| —> I
| 25V T T 25V Vi T T V- |
| Precision measurement Level shifter (OPA2182) |
Amplifier (OPA2182) —® Active integrator (OPA2182) |
| Precision
| o | measurement
ngowskl | R ) I output
coil » » ———  »
output | = —» |
RI
| I
| I
| I
| 4 I
| 25V T T 25V RS e |
| Fast settling |
| Active integrator (OPA2182) —® Amplifier (OPA2182) I
| " l Fast settling
| ] | output
—> L >
| —
| RI |
| I
| I
T
| 5V T T GND ! f |
| Buffer (OPA2182) Jumper Lo |
GND selection | 1 |
| ALEN [
Voltage reference — I
| (LM4040AIM3-2.5/NOPB) > —I—V REF_25V I
| T
| I
| I
L TIDA-00777 |
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9.2.3 L AT AP
9.23124 Ew ;, TNE - >0V, ZBO—F - CANF/EEBATRT—S - CoVDEBI>FTr>3=>0

OPA2182 %, ADS1225 LHbH T, 24 BV hDEFB D —R - BV EII BT —V v P DEFarT4a=r7 -
VAT LATHEASNET, OPA2182 7 71, 2 fHOFHHE T 7 (IA) THERR SN TRY . FHHIFRICLD /A R 2K
L. K& AmBMEATMOBREIZ A fEIC LT, n—R &L, 5V ORI EE (Vex) NOEHBRMEES . 1EAT 5
T2 EENEONFET, ZEEL 1IFEFI/NS B HFOH TN Vex [ 2 I AT ASILTWET,

BT, BN A A7 By NEIE (0.45uV) EASA T By MEERYZE (0.003uV/°C), &V VAHR /A 2 (5.7nV/
VHz), Bu7 )y — A X BRI ERE, SOAT A e —F 2250, OPA2182 ZERH L CTWET, 77 2
D A #EKICEY, DC AT AERREL, BROZEIE 5E2BEL, 24 BV DT LA 27~ ADS1225 AID =12 /83—
% (ADC) #ERE L C7 /AP ar B HATTWET, ADS1225 11, 100SPS OF —# L —h, S o F /L A7/ - E ]
Vo7 BEOFHORZ—K Bt EOT T NI M i RE A i 2 TV ET,

2-Rg Cs Cs Cs
G=1+4+——
Re R N
] [ 4
GND GND GND
+ GND
OPAXx182 v
VREFN VREFP AVDD |*2
Rrrace Rrrace
+15V
Gy 3V
e AAA s 10puF DVDD %
Re
10kQ R, START |« DVDD
1kQ
+SENSE +OUT | ~SENSE ) AT
SCLK |«
Cr
1 uF DRDY /DOUT > MSP430xxx
or other host
il h¢ Ra Ce ADS1225

50Q 1pF
Cr
R
1 pF 2
1kQ mope |2V
Vex Load Cell | AINNT
-out BUFEN
Re
GND GND 10kQ TEMPEN
———— \\N——o c
3

10 pF GND
+15V
= GND U~ GND

OPAXx182

+
GND

K9-7.24 Ew FEFHO—F - CANFEEBERT—2 - £HDEBI VT4 aZ v/ EKER
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9.24 70455 7NVER

9-6 |12, 16 B hDFEJEH /) DAC8581 BL N OPAS48 KEMRT v 72 HHAL CERE 7 u/I~7 )V ERELT
RSz OPAX182 Z/RrLET, ZDOT 7V r—aid, DIA 223 —% (DAC) DETE% 5 fFIZHIEL , SES R
BIEAMEBRARIIHNLET, 7urh- 2R OPAX182 1. I8 AWV AT B L OS> TEkEE TIRRY 7
FMeSEZBILET, TINA-TI™ Y T7 y=7 « 77 A VX 7 a—RT 5120, L ROV %2707 L TLIESW, T arTg~
7 VBRI,

Cy
500 nF
R1 R4
10 kQ ) 40 kQ
o A\VN—e
GND 2%
1kQ
Cs
500 nF
I I +30V
+15V
Rs OPA548 \%
- 10 kQ —O Vour
OPAx182 —N\NN——+ Output = 25V
DAC8581 +
=30V
-15V

Input = + 5V
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9.25RTD 7 7. #Hibileeft=

9-9 OFEMM72 AT IZOWTIL, THHEESUAD T Fa /AL ] 7 e/ @@Et vy —F 2SR TLIEE, TINA-
TI™ VTN =T« T 7 AN EE T a—RT5120%, LTFDOV 727007 U TLIEEEW, RTD 707, # T LR REfT %,
15V

(5V)
T Outf peFs0s0 |
1uF 1uF
L 2 = L
- 49.1 kQ Rs =
60.4 kQ
Ry
4.99kQ % 2
0°C=0V
OPAXx182 O Vour 90 = 5V
| +
| R
105.8 k"
RTD
PL100 W
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OPAx182 (%, 4.5V~36V (+2.25V~+18V) TOENELBESN TWET, Z<OHAARIL, -40°C~+125°C TS
9, MUK 7 v aZid, BEEE FRRE I X TREREH 2777 /| ﬁ@&)é/\f’?%“‘&ﬁ?ﬂ%‘zéﬂ
TWET,

40V ZB2 HEIREBILZEINT DL, T/3A RITKGRIRBEL 5 2 D AR HV £, AR AT
FHERBL &N,

FEIRE S DITUZ 0.APF DA /SR TP ZRLET DL, /A AD LRI
BALE = U ADBIRNHIRATHRELAL CTEET, AR ar T U OBREOFEMIZ OV T, TLAT TR
v/ arESBRLTIESN,

24 L1479k
941 LA4T7Y MDHARSA >

T ASA AT DENEIEREZ FEBLT D7 LT DO IO 7z PCB LAT U MREAEHL TTZE0,

o JARN, BB EIREA T T BROERE 2L T, 7Hal BB TH2E08H0ET, AR a3
F R, T aZ ERICKT L CRFTHICARA L B — 2 L ADEIR A G T A LR A /AR ET,

- KEREETTUROMICA ESR 0.1uF O&TIIv 7 - AR a7 a8kt L, AlREZRIRY T /S A ADITL
WCECELE9, BT 7V r—ar OBAIE V+ BT TURIZHLT 1 DDA R a5 o a5 L
E3x

o BIBOTIali b T OV OT TR BT DI LR, ARG T A5 il B0 2h i HiED 1
OTY, W, ZJE PCB o6 1 DL EOEIZT TR -TL—CBHTY, 770K T — AT S BT ST
DEEBIT EMI JARE ) ATREMZARIL 9, 7T REBROMIUEREL T, TN T I RET I al 75
VREYEREN ST BET DI L ET, FEMICOWTIL, TPCB 1347 v 7kt O R—x o MNES L
TLIEEN,

o WEDY TV RS DITIE, ADEHER A EIRECRR E T DB D TE LB TR E L £, _W‘o@ﬁa
BRESTEEL CHLE CTEAWIGA . BURRECHRE /A XD WERRETEATIC T AL0IL, BEICARZES LT LD
BWERMMEONET,

o THYTVT e ar T oY T NAADOTELI AR ELE T, X 9-10 (IR T I918, AAEREZ /RIS
25728, RF &£ RG I XEBATIOFELIZEELET,

o ADJECRRIT, TEDRVELLE T, ANERIL, BIEORLBURRE D CThOZLITHITER L TIIZEN,

o EEREROEIC, BFEISNAIERA L —F L ADH — RV TR E T ALt U £, T—R U 7%l
T5HE AHEIAFET D, SESERBEAOEFR DDV — 7 & it E RKIRIZAKCEET,

o HHGHASI TOR%, PCB 2L £,

s EEEOEMIE TIX, TIATF VT R o — U ~DKG DR AIZIOEREN AL T 255 1 H ET, PCB /K
THAF LI T, PCB 7B 7V ER—X 7 LT, Pt HICT AR/ S —VICRIA EN T2 K 3 a R ELE
T AFEAE DA, Peis 412 85°CT 30 ZRHIDIKIRR—3% 0 7 %217 212+ T,

F7 vy NEIEE R/ Z D720 BeZpDEAROBEBICIE RSN D BB X AT CERVE N (B —_v o) »n
AT DIHRIRE AR R £,
o BEREOBNGEMEEAEALET (R8BI TIEEN),

o EIRSCMOBE LR LA BE SRR L E T,
o FXTUTBIOAARIKE . BHT 78 DOIRK TR DR L ET,
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942 A7 M

Place bypass
capacitors as close to
device as possible
Use ground pours for (avoid use of vias)
shielding the input Cc3 c4
signal pairs

/

0]
Z
o

HH
HH

+V
R3 C3
aA%Y%
R3
— )
0 IN- § @)
G ne ne 8] c4 G ~e ne [8] +V
R1 R1 _/\/\/\/_
IN- O—AAN———{2 | -IN I> v+ [ 7+ =] -~ vi [ 7]
IN+ 3 | +IN out| 6 J&———» ouT =] +n out[ 6] ouT
R2 R2 F\VAMA
4] v- NC | 5 ) -
v . Ca] v ne 5]
R4 IN+ GND € )
— %7 R4 v
c2
Place components C1 4‘ ’7 Use a low-
close to device and to <4—— ESR,ceramic bypass
each other to reduce 4‘ ’7 capacitor
parasitic errors Cc2
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10 TNARBLVRF 2 AV FOYR=-F
10.1 T/NNA ADYR— b

10.1.1 AR Y AR— b
10.1.1.1 PSpice® for TI

PSpice® for Tl i%, 7 rZ BB OVEREFHI I N, DX B L O 2 —2a RE T, LAT U MNLE I ZB 5/
2 BT VAT AOREEHE T O NI AT ) a— 2 a BERR T HIE T, BRI AN HIRL | 58 £ TO W2 iE
TEET,

10.1.1.2 TINA-TIM > S L—2>53 > - Y Z MO 7 (BES DO > 0— F)

TINA-TI™ 232l —var Y7 T L, SPICE =0 &2 _X—AZ LTz Bl i i 7e T WA 2 —
ar - Fal 55T, TINATI X2l —ay - V7 77 1E, TINA™ V7 M7 =7 O3 X TOMBEA I D HE N —
Al T RNV T BT NET VT AT T MIMAT, vIBETNADIATZINRTIa—RENTHET, TINA-TI 22
2l —3ar Y7 = 712X, SPICE OFEWER)7: DC fi#AT, B PEMEHT . JEIEER AL T 70 L OSBRI A, B0
DR FHERE NS TET,

TINA-TI 232 —yay Y7 =T IEaR ity — 32— ar Web R—U bk Y n— R T& | a—
—FERESESF R FETT 4 —~y N TED, IR B UEERE R 2 COVET, (ABREHIERIC I, A A
KU, B —R, BIE, BLOWEEZ 7 0—T7 LT, B0 0 A7« AF—h Y — LB CE £ T,

a3
ZNHDT 7 AN EM T DIZIE, TINA Y7 R =7 £7203 TINA-TI Y 7R =7 A A= /L SIUTO DL

BHVET, TINA-TI™ VTR =T 7402 G BED TINA-TI D2 —ar YT Ny =T aX T a—
FLTLZENY,

10.1.1.3TIDY 77 L2 X - TH1 >

TI DOUVTZ 7L AT AL, TI OEEET a7 7V r—ar EHZIIVER SN T T r s ) a—aT
T TIDVT 7LV AT AT, BRI, S OBIR, v 2l —val | 5547 PCB MK BL L AT Db, i
2, WEE AOVERREZRIELE T, TI OVT7 7L R T A1, hitp://www.ti.com/ww/en/analog/precision-designs/
MoA L TA L TAFTEET,

10.2 RF a1 AV bDYR—F
10.2.1 BIEEH

BHEEEHZ DWW T, L TAZ L TTEEN,

o TXYVRALARI NN BRI R 727 iR EF )T 7V r—ar s LR —h

o TEV R AL AYNVAY [PCBIIA T T REF O IR—% U NT 7= -7 ) —7

o TRV RALARINANY [FNT T DI LE M, 3 B AC S B GED P T I = h e T ) —T

o TXYVRALRARINAAY | [ NT T DA ZENE, F 2 5 :DC I GEED M VT =T T ) —7

o TXYVRAVRAINANY | [FERFEFT 2T 7 7 FN 51T ST R, MFB 71 /L5« RN 2 D T =
H TN —7

o TRV RALARYNANY [ NT T DMEFEST TV r—a LR —h

o TRV RAURINAY A NT T D EPREN )T 7Y r— gl L — ]

o TXVRALVAINAY [T T DFz—= T T =gl LN — ]

o TRV RALRINWVANY [TV~ 1T b DR E ZF i Fl T 7V r—at s LiR—h

o TRV RAVRAINAY [Ty =N T2 NI ST NT 7 AC HEREDEZE] T 7V r—a s LN — ]

o TRYIRALRINAY [ NT T D EMI fpEF T 7V r—ar s LR —h

o TRV RALRINAY RGO T T 2 BRI LT =T - T —T

o TXVRALRYNANY T EfEER G TIPD102 o R/ E- B (V-I) 22 N—5 N7 7L A TTAR
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10.3 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.

104 YR—F- VY=

TIE2E™ HR—] 7 —TAiF, T V=T PRRGEF 2O R LRI T A Mo 2 — R bhitgE o B
BAHZENTEDGATTYT, EFORZEZRBELZD, MB OEMZ LIV THZL T, R TR E R I AT EHICELZ
EMTEET,

Vo 7Z3NTWDarTUNE, S TG 1I2LD, FROFFERIEINDLILDOTT, Zbld TI OEEE#E T 50
DOTITRL BFTLS T O BEZ KL DO TIEHDER A, Tl OFEHSEZE L TSN,

10.5 &
TINA-TI™ and TI E2E™ are trademarks of Texas Instruments.
TINA™ is a trademark of DesignSoft, Inc.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
PSpice® is a registered trademark of Cadence Design Systems, Inc.
T RTORE, ENENDOFTAFITRBLET,
10.6 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘9 \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

10.7 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

1M1 AHhZAHII., Ryo—2, BEXUFER
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
OPA182IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2RXQ
OPA182IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2RXQ
OPA182IDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2RXQ
OPA182IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2RXQ
OPA182IDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OP182
OPA182IDR.B Active Production SOIC (D) | 8 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OP182
OPA182IDT Active Production SOIC (D) | 8 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OP182
OPA182IDT.B Active Production SOIC (D) | 8 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OP182
OPA2182ID Active Production SOIC (D) | 8 75| TUBE Yes SN Level-2-260C-1 YEAR -40 to 125 0oP2182
OPA2182ID.B Active Production SOIC (D) | 8 75| TUBE Yes SN Level-2-260C-1 YEAR -40 to 125 OP2182
OPA2182IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 26RQ
OPA2182IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 26RQ
OPA2182IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 26RQ
OPA2182IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 26RQ
OPA2182IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 0OP2182
OPA2182IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 0P2182
OPA4182IDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 0OP4182
OPA4182IDR.B Active Production SOIC (D) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OP4182
OPA4182IDT Active Production SOIC (D) | 14 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OP4182
OPA4182IDT.B Active Production SOIC (D) | 14 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 0P4182

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional

waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.
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https://www.ti.com/product/OPA4182/part-details/OPA4182IDT
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
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® | ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
DO OO0 OO T
el o o Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 OO0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA182IDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPA182IDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPA182IDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA182IDT SOIC D 8 250 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2182IDGKR VSSOP DGK 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
OPA2182IDGKT VSSOP | DGK 8 250 330.0 12.4 525 | 3.35 | 1.25 8.0 12.0 Q1
OPA2182IDR SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
OPA4182IDR SoIC D 14 3000 330.0 16.4 6.5 9.5 2.3 8.0 16.0 Q1
OPA4182IDT SolIC D 14 250 330.0 16.4 6.5 9.5 2.3 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION
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www.ti.com 23-May-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA182IDBVR SOT-23 DBV 5 3000 190.0 190.0 30.0
OPA182IDBVT SOT-23 DBV 5 250 190.0 190.0 30.0
OPA182IDR SolIC D 8 3000 366.0 364.0 50.0
OPA182IDT SOIC D 8 250 366.0 364.0 50.0
OPA2182IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2182IDGKT VSSOP DGK 8 250 366.0 364.0 50.0
OPA2182IDR SolIC D 8 2500 366.0 364.0 50.0
OPA4182IDR SOIC D 14 3000 366.0 364.0 50.0
OPA4182IDT SOIC D 14 250 366.0 364.0 50.0
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TUBE
T - Tube
height L - Tubelength
*
> w-tTupe| A\ L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA2182ID D SOIC 8 75 509 7.9 3800 281
OPA2182ID.B D SOIC 8 75 509 7.9 3800 2.81
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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
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

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

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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
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.

INSTRUMENTS
www.ti.com




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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