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OPAXx192 36V KB KW E B
BN BRI ERRES, BA etrim™
Rtk 3 UiBH

IR £5pV

AW EER: £0.2uV/°C

fiKWE S . 1kHz Iy 5.5nV/AVHz

AL . 140dB

i B FLE: +5pA

BB N R H

BT 10MHz GBW

mEEZE: 20Vius

RERAS R BAHCKE 1ImA

SRR G . +2.25V & +18V, 4.5V £ 36V

CLid s F LT (EMI/STSRTHE (RF) BI%

1K B FE R 22 43 A\ AL Y

m A PE IR BRE S1: 1nF

Tk bR} 35

— HUBEHEERAK A SOIC-8. SOT-23-5 #l
VSSOP-8 f}3

—  UUBIE R R ACSK A SOIC-8 il VSSOP-8 Ff 2%

—  PUIEIE B R AR SOIC-14 fil TSSOP-14 &

b=y
%

7 i

Z S AR RERSR

IR B 5 A%

i R B 4% (ADC) IKB) 28 TBOR &%
BUGEIL 748 (SAR) ADC FEEZE o
RE s tanibs

e A ARRER A P A A

TR LA A

OPAXx192 %% (OPA192. OPA2192 1 OPA4192)
4K 36V e-trim BB,

XL B A SRR ) LR FE RIS I e, B S B R
N KW (HLBE: +5uv) | R (S
fi: +0.2uVv/°C) Fl 10MHz 7 %%

OPA192 R%| 5 WM — ket Flan I
DN EEER L =i A (£65mA). =ik
InF W m A AR DL K R AR (20V/ps), F2fa
(R FH 0 = M RIS SRR 3, JE T &R s R I Tl 2%
N F

OPA192 RYizE UK AR HbRMER 2, /£ -40°C &
+125°C A4 e IR T Rl LA

BHEEY

AR5 IS RS Grfr(ED
SOIC (8)+ [y 2 | 4.90mm x 3.90mm
OPA192 SOT-23 (5) 2.90mm x 1.60mm
VSSOP (8) 3.00mm x 3.00mm
SOIC (8) 4.90mm x 3.90mm

OPA2192
VSSOP (8) 3.00mm x 3.00mm
SOIC (14) 8.65mm x 3.90mm

OPA4192
TSSOP (14) 5.00mm x 4.40mm

(L) ETWAE T ER, 35S AR R R R = R % .

OPA192 MHT=EEZ BMEHEHERERS

Analog Inputs

i

Bridge Sensor

o

S

4:2

Thermocouple

B -

Current Sensing

o000
[ ]
I
<

MUX

+
+
OPA192 >—

Jit v
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S|HIThEE : OPA192
5| B
OPA192 Mg
S D) . DBV (SOT) © -
DGK (VSSOP)
+IN 3 3 I EL:EPN
—IN 2 4 I RiE®mA
NC 1. 5. 8 — — BRESNEEEER ( TURELE )
ouT 6 1 (o] Lk
V+ 7 5 — EBR (&S )
V- 4 2 — FER (RIEK)
SIHIZhEE : OPA2192 Hl OPA4192
5| B
OPA2192 OPA4192 o R
=2 D (SOIC) , D (SOIC) ,
DGK (VSSOP) | PW (TSSOP)
+IN A 3 3 I EAEEmA , Bl A
+IN B 5 5 I EiE@mA , BEB
+IN C — 10 I EE@EA , BEC
+IN D — 12 I EH@mA , BED
—-INA 2 I RIEWA , BEA
—-INB 6 I RHEWA , BEB
—-INC — I RiEBA , BEC
-IND — 13 I RHEWA , BED
OUTA 1 (o] W, BEEA
OouT B 7 (o] W, #EB
ouTC — o W, BEC
OouUTD — 14 (o] W, BED
V+ 8 4 — FBER (&S )
V- 4 11 — R (&IE)
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6 M
6.1 BNERAFEE

EARBRBRECEANS (BRIFESEHH ) @

B/ME BKRE B
BJREE |, Vg = (V+) = (Vo) (40, ;i%ﬁoﬁ BHIR ) \Y
HiE (V-)-05 (V+) + 0.5

_ BE \Y
ESHASIH =5 (V+) - (V=) + 0.2

B +10 mA
mHERe i

BETE -55 150
I &R 150 °C

HERE | Ty -65 150

(1) BHIXLD KL RATEETREAN BRFERKART, FERAERBIEETHIEERL , RPRREXEZFHTURREECHER
HEENRERETRETETREN | SAREIIRERE FANRAPEERS T REHETS MR TR,
(2) FibEEE , BIHEE —MHKH,

6.2 ESD #iEE
& By

V(es) BEME ] A EBER (HBM) , B4 ANSI/ESDA/JEDEC JS-001W +4000 \Y
OPA192

V(EsD) EBERE ] B4 ER (CDM) , &4 JEDEC M3E JESD22-C101P ] +1000 \ \Y;
OPA2192

Vespy BB | ZBBAEE (COM) , £4 JEDEC #3B JESD22-C101@ | #7150 | v
OPA4192

Vespy  BEME | ZBEAEE (CDM) , £4 JEDEC #3B JESD22-C101@ [ w00 | v
(1) JEDEC X#4 JEP155 % : 500V HBM REBFEANHE ESD B RRB T L2447,
(2) JEDEC 3#% JEP157 LZE : 250V CDM HETEFRHE ESD HFIRB T R4,
6.3 BWHWIEEH
EBRBEREHETHI/EEETER (BRFESHEHHA )

B/ME WRFRE BAE By

BUREE | Vg = (V+) — (V-) 4.5 (+2.25) 36 (+18) Y,
MERESTE -40 +125 °C

Copyright © 2013-2015, Texas Instruments Incorporated
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6.4 PHEREEER  OPAL192

OPA192
migiR @ D (SOIC) DBV (SOT) DGK (VSSOP) By
8 5| 5 5| B 8 5|
RoJa SEIEHRME 115.8 158.8 180.4 °C/W
Roscitop) EEBR T (TREP ) M 60.1 60.7 67.9 °CIW
Ross SEBERAREA 56.4 44.8 102.1 °CIW
T HLEMBNBTESH 12.8 1.6 10.4 °C/W
VB HLEBHBRBRNBLESH 55.9 4.2 100.3 °C/W
Roscbor) GEBENE (K ) RE & & & °CIW
(1) BXESEHNFAERNESEE  BSANARSE CESER IC HERER) .
6.5 MMEEFER : OPA2192
OPA2192
gz D (SOIC) DGK (VSSOP) By
8 5| 8 5|k
RoJa GEIEHRE 107.9 158 °C/W
Rescitop) ZEBRINE (TEP ) ARE 53.9 48.6 °CIW
RoJs 45 F e B ARAARE 48.9 78.7 °C/W
VT ZEMINBESH 6.6 3.9 °C/W
Vs SHEHEHERNFISH 48.3 773 °C/W
Reicbot) EET AR (KRR ) ARE TER TEA °CIW
(1) BXRXESNFRIENMNEZEE , BSRAMARE CESEM IC HERER) .
6.6 MMEEEER  OPA4192
OPA4192
iR @ D (SOIC) PW (TSSOP) By
14 5|k 14 5|

RoJa SEINFERME 86.4 92.6 °C/W
Roscitop) FETHANE (NI ) RME 46.3 275 °CIW
Ros SEBRRAME 41.0 33.6 °C/W
T ZLEMBNBESH 11.3 1.9 °C/W
Vi HLEERBNBTESH 40.7 33.1 °C/W
Roac(bot) FETHNE (K ) RE TEHR TiER °C/W

(1) BXRESNFRERNESER

, BZHEMNARE CESEBM IC BERER) .
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6.7 HSHM : Vg =+4V E £18V (V5 = +8V E +36V)
To=+25°C B , Ve = Vour = Vs /2, 3 B Rioap = 10kQ EEE Vo /2, BRIEBZH A,

B | A BME HRE BKRE| 24
KRiBBE
+5 +25
Ta=0°C E 85°C +8 +50
. Ta = -40°C & +125°C +10 *75
Vos WMAKBBE uv
+10 +40
Vew = (V+) — 1.5V Ta=0°C E 85°C +25 +150
Ta =-40°C & +125°C +50 +250
Ta=0°C ZE 85°C £0.1 +0.5
X D % A —
. Ta = -40°C E +125°C +0.15 +0.8
dVos/dT  BAKBREZE uv/°C
. Ta=0°C E 85°C £0.1 +0.8
X DBV. DGK #l PW #%
Ta = -40°C & +125°C +0.2 +1.0
PSRR BRI L Ta = -40°C E +125°C +0.3 #1.0| pviv
HWARE®BR
+5 +20 pA
Ig RMAREBR
Ta=-40°C & +125°C +5 nA
+2 +20 pA
los RMARBBER
Ta=-40°C & +125°C +2 nA
B
o (V-)-0.1V<Vey<(V+)-3V f=0.1Hz & 10Hz 1.30
E, MABERFS =l UVpp
(V+) = 1.5V < Vg < (V+) + 0.1V f=0.1Hz & 10Hz 4
(V0 IV<V cyg <V +)-3V f = 100Hz 10.5
-)-0.1V< <(V+)-
o M f=1kHz 5.5
en WMABERFFE nV/AHz
(V+) = 1.5V <V, (V4) + 0.1V = 100Hz 32
+) - 1. < < +) + 0.
o f = 1kHz 12,5
B (£)
in MARRRFRE f=1kHz 15 fANHZ
WMABE
Vewm HEBETE (V-)-0.1 (V+)+0.1 \%
120 140
(V-)-0.1V<Vey<(V+)-3V
Ta = -40°C & +125°C 114 126 .
CMRR FEAEHHI 100 120
(V+) = 1.5V < Vg < (V4)
Ta = -40°C E +125°C 86 100
(V+) = 3V < Vg < (V+) — 1.5V BSR MM
AR
Zp =59 100| 1.6 MQ || pF
13,
Zc 48 1]/ 6.4 10p§ I
FrERig s
(V=) + 0.6V < Vg < (V4) — 120 134
0.6V, Rioap = 2kQ Ta=-40°C & +125°C 114 126
AoL FIREBERLR dB
(V=) + 0.3V < Vg < (V+) — 126 140
0.3V, Rioap = 10kQ T =-40°C & +125°C 120 134
8 Copyright © 2013-2015, Texas Instruments Incorporated
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B : Vg = x4V E £18V (Vg = +8V E +36V) (continued)
Ta=+25°C B} , Ve =Vour=Vs/ 2, #B Roap = 10kQ EEZE Vs /2, BRIEZSH WA,

B8 | WA B0ME  REE  BAE| 24
SRR IE BT
GBW BHRIEER 10 MHz
SR EER G =1, 10VBH ik 20 Vius
Vg=+18V, G=1, 10V ik 1.4
3% 0.01%
N Vg=+18V,G=1, 5V Bk 0.9
ts FRERTE s
. Vg=#18V,G=1, 10V ik 2.1
3% 0.001%
Vg=#18V,G=1, 5V Mk 1.8
tor SR E At A Vin X G = Vg 200 ns
THD+N BiERAE + BF G=1,f=1kHz , Vo = 3.5Vgrus 0.00008%
OPA2192 71 OPA4192 , £ dc T 150
Bt dB
OPA2192 1 OPA4192 , f = 100kHz 130
bk
TR 5 15
EERH Rioap = 10kQ 95 110
= Rioap = 2kQ 430 500
V, B i IR IR E mvV
° * TAB 5 15
AR R o0ap = 10kQ 95 110
Rioap = 2kQ 430 500
Isc ERER 165 mA
CLoap AEREIRS BSR ABEMH
Zo FFERS P f=IMHz , Io = 0A , S A 31 375 Q
iR
lo = 0A 1 1.2
o B HRARWBRSER mA
Ta = —40°C ZE +125°C , | = 0A 15
BE
e T A | 140 °c

(1) BEXRISRRFPHEM HE , FBRALARRF—T,

Copyright © 2013-2015, Texas Instruments Incorporated 9
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6.8 HSHM : Vg =+2.25V FE +4V (Vs = +4.5V E +8V)
TET, = +25°C BY , Ve = Vour = Vs /2, #H Riopp = 10kQ EEE Vo /2, BRIEBSHH A,
B8 | Wikt | B0ME  RBE  BKE| R4
KRBE
+5 +25
Vew = (V4) =3V Ta=0°C E 85°C +8 50| pv
Ta = -40°C E +125°C +10 +75
Vos MAKXEBE (V+) — 3.5V < Vg < (V+) — 1.5V BSRAREEETE—T
+10 +40
Veu = (V4) — 1.5V Tp=0°C E 85°C +25 +150| v
Ta =-40°C & +125°C +50 +250
Vew = (V4) = 3V, Ta=0°C E 85°C +0.1 +0.5
RADHE T, = -40°C & +125°C +0.15 0.8
dVos/dT  HWAXRABEZE Ve = (V4) =3V, Ta = 0°C E 85°C +0.1 +0.8| pv/eC
X DBV, DGK 7l PW 3 Ta = -40°C E +125°C +0.2 +1.1
Ve = (V4) — 1.5V, Tp = —40°C & +125°C +0.5 +3
PSRR R4 Tp=—-40°C & +125°C , Vo = Vs / 2 - 0.75V +1 VY,
MARESBR
+5 +20 pA
Ig BWMAREBER
Ta=-40°C E +125°C 5|  nA
los HARBER 2 20| pA
Tp=-40°C E +125°C 2| 1A
R
e — (V=) = 0.1V < Ve < (V4) = 3V, f= 0.1Hz E 10Hz 1.30 oo
(V4) = 1.5V < Vey < (V4) + 0.1V , f= 0.1Hz & 10Hz 4
(V-)-0.1V<V < (V+H)-3V = 100Hz 105
f=1kHz 55
en WMARERFERE nv/Hz
f = 100Hz 32
(V) =18V < Vo < (V) + 0.V = Py
in MABRBERE f=1kHz 15 fANHZ
WMABE
Vem HEBETE (V- -o0.1 (V+)+0.1 \%
(V=) = 0.1V < Vey < (V4) — 3V 9 110
Tp = -40°C E +125°C 90 104 i
CMRR BB 100 120
(V+) = 1.5V < Vgy < (V4)
Ta = -40°C & +125°C 84 100
(V+) = 8V < Vg < (V4+) — 1.5V BSR AR
AR
Zp £5 100 || 1.6 MQ || pF
Zc i 1)16.4 10;33 I
FrIfig s
(V-) + 0.6V < Vg < (V+) — 110 120
0.6V, Rionp = 2kQ T, =-40°C & +125°C 100 114
AoL FroReaE 838 dB
(V=) + 0.3V < Vg < (V+) — 110 126
0.3V, Rioap = 10kQ Ta=-40°C & +125°C 110 120
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AR | Vg = £2.25V E +4V (Vg = +4.5V E +8V ) (continued)
ETA = +25°C B , VCM = VOUT = VS /12, #H RLOAD = 10kQ EEE VS /12, %3F%Eiﬁrﬂﬂo

BH Wikss | ®0E  amE  BAE| 24
SR BT
GBW B YR ERR 10 MHz
SR EER G=1, 10VBEk 20 Vs
ts RENTE 3% 0.01% Vs=#3V, G =1, 5V Kk 1 us
tor S AR E B 1A VinX G = Vg 200 ns
OPA2192 1 OPA4192 , # dc T 150
Bt dB
OPA2192 1 OPA4192 , f = 100kHz 130
Eof ]
TR 5 15
E R Rioap = 10kQ 95 110
. _ Rioap = 2kQ 430 500
Vo B E B0 A BB A R IR Py : e mv
R RLoap = 10kQ 95 110
Rioap = 2kQ 430 500
lsc EER R +65 mA
CLoap BHRARER B0 AHGMH
Zo FFER 5 BRI f=IMHz , Io = 0A , {EZH B 31 375 Q
iR
1 1.2
lo BIHAENBESER lo = 0A mA
Ta = -40°C & +125°C 15
BE
SRRFO \ 140 °C
(1) BXRIEBRRFPHEM HE , BSRASARP—T,
MR © 2013-2015, Texas Instruments Incorporated 11
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6.9 HFE4EM

* 1. Bk

18 E
KiABEEED T H1EB®6
KRABEZEB D 7 % B 10
KEBESBRERMNXR 11
KiABEEHEBERNRXR 12 2 @ 14
KEBESHRBEEINXR 15
FEER 18 25 MM L SSM R R A X R 16
AR E RS MEEMAAR 17
MARBERSHEBERMAR 18
2REBEAMARESR 19
RMEEEEESHEBREANAR (RRKBREE ) 20
CMRR # PSRR S B HIXFR 21
CMRR EREHMXR 22
PSRR 5BERIMNXR 23
0.1Hz E 10Hz @7 24
WA BERBNLEESHERNXR 25
THD+N LS53R A AR 26
THD+N E# HZBRBEMXAR 27
BAERERRBERNXR 28
BAERERERNXR 29
FHRERSBEENXR 30
FrERg R S MR R X R 31
NMESEAEBRMHAREMNAR (WHEMEKR 100mV) 32, @33
TR R 34
EXHIRE 35
U ERE 36
IMEB B BRI (100mV) 37, ® 38
KIS 5B BRIE Bi 39
AT 40 | ® 43
ERERSRERNXR 44
B A% B ESMERKXR 45
EIBIR EFn 46
FEIBIER TR 47
BitEmE 48
12 MR © 2013-2015, Texas Instruments Incorporated
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6.10 EBRAV4EM

Tp=25°C B}, Vg =218V, Vou = Vs /2, Riopp = 10kQ EEZE Vg / 2, 7 H C, = 100pF , BRIEZ B A,

22 50
20 Distribution Taken From 4715 Amplifiers Distribution Taken From 190 Amplifiers
Ta=125°C
S 18 40
£ 16
2 —
£ S
g 7
< 12 ks
S 10 £
()
g 8 g
<
g 6
8 4 10
2
OOCb THO AH N MIT IO~ O OLD Te) o
i ' - ~ R o
Offset Voltage (uV) Offset Voltage (1V)
1.25°C TRABEF £S5 HE 2.125°C FRRBES £ HE
70 | Distribution Taken From 190 Amplifiers 70 | Distribution Taken From 190 Amplifiers
To=85°C To=0°C
60 60
g 50 g 50
540 5§40
: s
£ 30 £ 30
< <
20 20
10 10
0 K 0k
0 0
Offset Voltage (uV) Offset Voltage (uV)
Al 3. 85°C FAWREFE9HE B 4.0°C FRWREM£5 HHE
50 — — 50
a5 | Distribution Taken From 190 Amplifiers 45 |- Distribution Taken From 190 Amplifiers
Ta=-25°C T = -40°C
A=
40 40 -
=% 35
2\0, 30 a\o’ 30
4 4
L 25 L 25
g 20 g 20
< <
15 15
10 10
5 5
0 n o 0 0 n o 0
~ N ~ N~ 39 ~
Offset Voltage (uV) Offset Voltage (uV)
5.-25°C TRABREFESHE 6.-40°C TRBBREF4E2HE
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Ta=25°C BY , Vg =218V, Vou = Vs /2, Rionp = 10kQ EEZE Vg /2, #H C, = 100pF , BRIEZH WA,

70 50
Distribution Taken From 120 Amplifiers Distribution Taken From 75 Amplifiers
60 | SOIC, Ty = -40°C to +125°C SOT and VSSOP, T, = -40°C to +125°C
40
50
S S
Tn/ 40 Tn/ 30
g g
EL 30 EL 20
< <
20
10
10
0."..............“:. OF!O?".LQ“”.F!F!"EU’.
R © © oo oooo T4 @ @ © o ©
Offset Voltage Drift (uV/°C) Offset Voltage Drift (uV/°C)
OPA192ID 1 OPA2192ID OPA192IDBV, OPA192IDGK, OPA2192IDGK 1 OPA4192IPW
7. RBLEEB SR 8. RBLEEBIHHE
—40°C £ +125°C —40°C £ +125°C
70 30
Distribution Taken From 120 Amplifiers Distribution Taken From 75 Amplifiers
60 | SOIC, T,=0°Cto85°C 25 SOT and VSSOP, T, =0°Cto 85°C
50
= < 20
IS S
w40 a5
g 215
S 30 =
€ €
< < 10
20
10 5
0 © b N 0 4 ) o TN Y g~ e
o o (-D (-D (ID (ID o O O O O © o o
Offset Voltage Drift (uV/°C) Offset Voltage Drift (uV/°C)
OPA192ID 1 OPA2192ID OPA192IDBV., OPA192IDGK, OPA2192IDGK 1 OPA4192IPW
9. KB EEB S 10. X RLERB S 6
0°C £ 85°C 0°C £ 85°C
100 50
190 Typical Units Shown 5 Typical Units Shown
75
50 25
25 _
E 0 %_ ll-_ M
@ ~ 0
S T 3 R =
> s > A
\\\ Vew=-18.1V
-50 -25
—75
-100 -50
-75 -50 -25 0 25 50 75 100 125 150 -20 -15 -10 -5 0 5 10 15 20
Temperature (°C) Vew (V)
11. R AEEEREANXR 12. R AEESHEBRERNXR
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HAEE (ETR)

Ta=25°C BY , Vg =218V, Vo = Vs / 2, Rionp = 10kQ EER Vg /2, #H C_ = 100pF , BRIEZH WA,

100 : : 200 T T LR |
5 Typical Units Shown 1 ‘ ‘ 5 Typical Units Shown !
75 ! ! 150 1 vg=4225V .
‘ 1 1 Vey=+18.1V 1 1
50 | i i N 100 | |
1 1
25 |— Voy=-181V —! A 50 ; A—
E_ o ! N v::'_,——~..,.-—-v ?3/_ 0 1 )CL*__—’
25 ! ! -50 ' V) T i i
P-Channel 1 1 | N-Channel Veu=-235V ! 1 Ve =+235V
-50 . ! -100 H— L 1
[ V [ 1 1
1 1 1 1
75 ! ! —-150 , ,
1 Transition P-Channel 1 | Transition 1 N-Channel
-100 L L —200 N "
125 135 145 155 165 175 185 —25 -20 -15 -10 05 00 05 10 15 20 25
Vew (V) Ve (V)
13. KRR EEHEBERHXR 14. RFBEESHEBERNXR
50 140.0 180
10 Typical Units Shown I Sy C =15 pF
40 | vg=42.25V 10 18V b Aracu
120.0
30 N I
20 100.0 h g~ Open-loop Gain 135
N\
< 10 80.0 I
> o 3
3 = — | a N N 3
g 0 — =600 Phase i} oo B
> 10 g ™ ™ )
20 40.0 {
™
_30 200 45
\\\
—40 0.0
\\
-50 -20.0 0
00 20 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 1 10 100 1K 10k 100k 1M 10M 100M
Vsuppry (V) Frequency (Hz)
15. KB ESHRBERNXR 16. FH@R MM SR BB X R
. 20
600 G=-100
G=+1 15
——-G=-1
40.0 G=-10 2:-; 10 J lg.
g s I———
@ =
= 200 \ 3 o L
k< 9 I
© +
O] \ 8 _s5 B
\ *g
0.0 Sar £ -10
N
AN \ -15
™
—20.0 -20
1000 10k 100k M 10M -18.0 -9.0 0.0 9.0 18.0
Frequency (Hz) Vew (V)
17. PRSI SR % R 18. MARELRSARBERNXR
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HAEE (ETR)

To=25°C B , Vg

=+18V, Voy=Vs /2, Rioap = 10kQ HEEE Vg /2, # B C_= 100pF , RIFESEHA,

6000 (V) +5 -
—_— |B+ h ,’I / l
| /
= e / (V) +a +125C 7’ ||
& 4000 1 bl |
£ /! (v +3 yo -
£ 3000 A s 4
o / < (V) +2 , =
8 2000 /I > ,r/ - -40C
[} / s -
5 )+ =
2 1000 VZ (V) +1 ==
— - -
L~ {\ 2= 7
0 = Ios ] (V_)
-1000 ‘ (V-)-1
75 -50 -25 0 25 50 75 100 125 150 175 0 10 20 30 40 50 60 70 80
Temperature (°C) lout (MA)
19. £RECENRARELR 20 WHBEZESHEERANXR (BADREE )
160.0 10
. g
83 1400 S 8
Q2o S 6
85 1200 (T £
+ \ x 4 Vg=$2.25V, Vgy = V+-3V
S5 100.0 = 5 i L _
88 \\ 3 3= | __+— -
Ty 80.0 \ T 0 'i
o o
|2 600 N o -2
28 \ ‘ES 4 Vg=#18V, V=0V
= 5 — ]
SO 400 *PSRR N :
g S CMRR \ g 6
g& 20| __ -PSRR § -8
0.0 -10
1 10 100 1k 10k 100k 1M 75 -50 -25 0 25 50 75 100 125 150
Frequency (Hz) Temperature (°C)
21. CMRR F PSRR SR H %% 22. CMRR SiREHEX R
1
% 0.8
= 06
2
S 04 EE— T - """""""""""'"l_"_'ﬂ_"
c > | i
g 02 3 L A
.g 0 % A A M
ke S N
_; -0.2 < ¥ " i 1
g -04 e s e e R e e Mt et il
0
£ .06
g
o -0.8 .
a ) Peak-to-Peak Noise = Vgys % 6.6 = 1.30 pV,
75 50 25 0 25 50 75 100 125 150 Time (1 s/div)
Temperature (°C)
23. PSRR SREHK¥R 24. 0.1Hz £ 10Hz W
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HAEE (ETR)

Ta=25°C BY , Vg =218V, Vo = Vs / 2, Rionp = 10kQ EER Vg /2, #H C_ = 100pF , BRIEZH WA,

1000 0.1 -60
2 G=+1VIV,RL=10kQ S
= \ S G=+1VN,RL=2kQ 5
I 0 T
z S ool | —— —G=1vv.RL=10k0 g0 2
3 Vey = V+ - 100 mv : ' — — —G=-1VN,RL=2kQ = El
= 100 N N-Channel Input ~ —————~ c _F S
£ k] Z A o
c 5 ~ ' g
o % 0.001 -100 &
o a Z iz g
3 Q L g
. 10 \\ é ok ™ A
) =i S o.0001 == 120
s z —— 3
s Ve =0V ° Vour = 3.5 Vgys a
P-Channel Input = BW =80 kHz T
1 0.00001 -140
0.1 1 10 100 1k 10k 100k 10 100 1k 10k
Frequency (Hz) Frequency (Hz)
25 M A ERE L S 26. THD+N LSRR B X F
EMEEBXR
0.1 -60 1.2
< f=1kHz g
b BW = 80 kHz &
R un
2 0.01 P 80 5 11
+ o
c , =3
S 5
= o —~
Y <
2 0001 ™ -100 & £10
[a) =
o = ' g = 7
c I S
: il :
-
S 0.0001 . -120 £ 0.9
£ G=+1 VIV, RL=10kQ &
= G=+1VIV,RL=2kQ o
E — — —G=-1V/V,RL=10kQ 2
000001 L———C=AVN.RL=2k] -140 0.8
0.01 01 1 10 0 4 8 12 16 20 24 28 32 36
Output Amplitude (VRwms) Supply Voltage (V)
27. THD+N S ZiERN KR 28. BAEREHRBERNXR
1.2 3.0 T T T
—V =45V
20 H——Vv,=36V
11 | .-
1.0
. V = #18 V < // _ -1
< L -~ I = 1
E 1}—<= Y — 2 00 |—== — L
o 4 —_— 3
V= 4225V <
N -1.0
0.9
-2.0
R, =10 kQ
0.8 -3.0
-75 -50 25 0 25 50 75 100 125 150 -75 50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
20. BABRRSREHNER 30. FAMBERERMRR
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HAEE (ETR)

Ta=25°C BY , Vg =218V, Vo = Vs / 2, Rionp = 10kQ EER Vg /2, #H C_ = 100pF , BRIEZH WA,

10k 50
R,= 1kQ Re = 1kQ G=-1
45
_ —“\ 40 . //
g \ 0
o 1k [ 35 Vix HWV:I_ c '
s A & 5 LA
] = I /
S 9]
2 225 = ==
s \ g 20 ‘ %alll
= Riso=0Q 7
g 100 3 is0 A4S,
g 15 f—— —Rigo=25Q /‘
10 === ===- Riso =50 Q 7
4
5 —
/
10 0
0 1 10 100 1k 10k 100k 1M  10M 10p 100p In
Frequency (Hz) Capacitive Load (F)
31. AR AT SRR XR 2. MESEHEAHARBHIRR
( W HMEA 100mV )
50 N
45 3y Vin
40 ;PAlQZ \ /
> \
2 B |
= 30 S (+18.5V)
S S| =
225 SN=
@ 0
Q0 20
(]
15 Iy
10 — Riso=0Q | \ r 4
5 — — = Rg=25Q
o b | o Riso =50 Q
10p 100p 1n Time (200 ps/div)
Capacitive Load (F)
33 MEETHERMAREB XK 34. TR
( #EMEA 100mV )
R, = 1kQ Re = 10kQ
Vour a 0
R, = 1kQ Re = 10kQ Veu
Viu Vour
1 o L L G=-10 /
2w = /
2 2
; 1 1 G=-10 ; N
/ VIN
I
VIN A
o f -
Time (200 ns/div) Time (200 ns/div)
35. EXERE 36. I FHMRE
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HAEE (ETR)

Ta=25°C BY , Vg =218V, Vo = Vs / 2, Rionp = 10kQ EER Vg /2, #H C_ = 100pF , BRIEZH WA,

R G=-1
"\ R, = 1kQ Rq = 1kQ
| i
| |
]l | : |
> G=+1 >
g \ I +18V g I
39 A N
| \ |
+
v Viu By ’:LCL l
_T R =1kQ 7
C, =10 pF 1 L C =10pF
Time (100 ns/div) Time (120 ns/div)
37. MESHERWAL (L00mV) 38. MESBIERIE AL (100mV)
4
R, =1kQ s G=+1
C,_=10pF £
(]
/ ‘ h
s 1 S\
z £
§ R=1kQ R=1ka C=71 g 0 P
o~ / \ ]
o -1
/ ° 0.01% Settling = +1 mV
Q.2
/ b o, T \ g
—18V :[ 8 -3
oS -+ L Step Applied att=0
= -4
Time (300 ns/div) 0 0.25 0.5 0.75 1 1.25 1.5 1.75 2
Time (us)
30. K{EBSHMBIEL 40. IR (10V EBER )
4 4
S G=+1 S \ G=+1
ES ES N
% 2 % 2 \\
Z 1 Z 1
© ] ©
L% '______"__\Q'______' L% \
g 0 £ 0 —
o F === = == == - o
© -1 0.01% Settling = +500 pV | g1
@ @ 0.01% Settling = £1 mV
[ [
5 5
= =
33 a3
Step Applied att=0 Step Applied att=0
-4 -4
0 02 04 06 08 1 1.2 14 16 138 0O 02 04 06 038 1 1.2 14 16 138 2
Time (us) Time (us)
41 BERE (5v ERER) 42. IRENE ( 10V RBTER )
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HAEE (ETR)

To=25°C B}, Vg =+18V, Vew = Vs /2, Riomo

10kQ HE#EZE Vg /2, #H C_ = 100pF , BRIEBH U,

B 47. BER TR

2 80 —
s \ o= = -
S
3 I Isc, Source
£ ~—~—
32 60 lse, Sink |~ —
] \ \
>
§ 1 N \
g A I ey e e e 7
g 0 E 40
§ F-dH-F-t-d-=-k-2i--LJ <
51 0.01% Settling = +500 pV | =2
©
S 20
>
o
g -3
Step Applied att=0
-4 0
0 02 04 06 08 1 1.2 14 16 138 -75 -50 -25 0 25 50 75 100 125 150
Time (us) Temperature (°C)
B 43. }ERE ( 5V AkEX ) H 44 ERBERSBERNRXR
30 Ve = +15 V Maximum output voltage without | | I
s=* i i i ]
slew-rate induced distortion. Overdrive = 100 mV
25 .
—~ \{ = f //
& s
2 20 - A
g \ b | 1,,=0.97ps R4
= f= < »,
S 15 £
z s
3 Vg=15V \ =
5 10 1 =1 Vour Voltage
3 \ g
. Vg=4225V N o
.
0 - -
10k 100k 1M 10M Time (200 ns/div)
Frequency (Hz)
45. {FRHAHBESME R X R 46. fEHEHER £
-80
S -100
k] N Vour Voltage J
> /,/
— = "l
< . tyy=llps \»\ € 120
g AR 3 Jlizel
g N\ 7 ,,,Mw/"'/
§_ Overdrive = 100 mV \ 8 o ~h
=] - A\ Nﬁ/
(@] o—
-160
Time (200 ns/div) -180
1k 10k 100k M

Frequency (Hz)

B 48. B EM=E
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7 SBIEEER

7.1 WAXFEEEZER

OPAx192 RIIZHEHMABRRIA TI K9 e-trim BRARFIEML, BIEIABNBMAXRBEENBMARFEEEBEEF

PEMASHA  NMRARBNEHARFEENBARFEEZEBARNIRE, e-trim BARAR TI TEN—MER

BN RN B R A R IR S BN 5 £, ERARAKXRBEERERN , 8/ NS4 LHREEHILMERR

%%ﬂﬁﬁ%lﬁfz%c XRABERN T ERATREBHEXNRRRE , A BERARB THELMHRER, 495 B
X :%_.:o

—— Vs Before e-trim

—— Vs After e-trim

\ Linear component of drift
N —— Linear component of drift

———

Input Offset Voltage

Temperature

49. EBWEAENHMAKXE

BERMAXRBLESEBN —MERGEREL L, EHEETEXEEESRE B X R L& AR M6 A ik AR
ARMTBABMAZTRRE , N\MAEES, ERENNANELNENNHAARBEERE, 5088 T HEH
ERES. SRMABLUEBELAMEBEARP LIS  ESFEAHER  BR , B OPA192 RIIKA TI H) e-
tim AR ERWMARBEEREBNEMRS |, FIAES ZERBRTIREDNN RSN ERANSG . B S50ERT
30 MEAE OPAx192 %t , E &I TG EZLUMENA, EMNLREL x HOSERETENG y #HHEE—
BRETENGABERAXRBRERE. ERAESENAAKXBEERBH 0.9 pv/i°Co WHE 507K , SKERfAA
ABEEEEREBXRMEANNBLESEZMUNE MRS, EFETNNEABAXRBFRERBERS , ATE
WITIRED R FRWRAEE Eo

Offset Voltage vs Temperature
100

~
o

ol
o

)
\\Q\ =

N
(53]

&
=]

Offset Voltage (1V)
A
\ W/
\\

4
[6;]

-100

&
o
N
a

0 25 50 75 100 125 150
Temperature (°C)

50. #EH*E

B MEENGEITBEAELEZREFPHAZTRRE B2 TERAXBEESBERXRMENFRR, X5t
BERMAKRFAREEERERXRMELE LMW HAZTRRBMAR. OPAX192 RFIMLERWE 51ME 527 K.

MR © 2013-2015, Texas Instruments Incorporated 21


http://www.ti.com.cn/product/cn/opa192?qgpn=opa192
http://www.ti.com.cn/product/cn/opa2192?qgpn=opa2192
http://www.ti.com.cn/product/cn/opa4192?qgpn=opa4192
http://www.ti.com.cn

i3 TEXAS

INSTRUMENTS
OPA192, OPA2192, OPA4192
ZHCSBX9E —DECEMBER 2013—REVISED NOVEMBER 2015 www.ti.com.cn
MAXRFBREER ETR)
1 T 11 : : ‘ ‘
SOIC \ SOT and VSSOP
OG 08 OG 23 N +30
3% o 2 s — o 4
£ 04 +0 pugiy ]
= K = 03
2 02 — a © — —
> S 01
S 0 8
E’ E -0.1
@ 02 — « s -0.3 c— r
2 04 £ e N
(@] ﬁ -0 o Y — _o
5 -0.6 b=} 07 »
2 il g /
-0.8 ‘ -0.9 7 -30
-1 -1.1
-75 -50 -25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
B 5l AKX EEEEBSRERNXR B 52 AKX EEEEBSRERNXR
( OPA192ID # OPA2192ID ) ( OPA192IDBV. OPA192IDGK. OPA2192IDGK #l
OPA4192IPW )

WA 51FFR , £ —40°C £ +125°C WSEEA , MAZSRERBE /T +0.3uv/°C, EENMNEENRESTEARIT
RESNN  BERBESEMEFE CARALBEEEBNARSEAR, NEAIWEESEER | NERT
REDWE , FEABE 51 HHE 52 EFFJ?N;,,N EBEEMAKABESTL , BERAARN 1

AVps = AT x dVos/dT

H ok
. AVOS = WAKXRRBBEE
. = BETL
. dVOS/dT = MAXRBBREZE 1)

flan | WE 25°C ) 75°C RESBEIA 1 o (68%) £ TH OPA192ID MIAKFHEEZILE, B 51FFR , WAE
SEBEEN 015 UV/PCo LWMATREBSHHBBNMAXRBFREETLENR (75°C - 25°C) x 015pV/°C =
7.5uUV,

T 306 (99.7%) WET , B SI1ERABNBMAZT RSN 04pv/°Co WAAZTREBSHHABNMAXRFBRE
Z{LERN (75°C — 25°C) x 0.4uV/°C = 20uVo

53 BRAMEEE T,

75
6 Typical Units Shown
50
N N P - -
30 -
~ _-
2 & =
— ~ S L - - p—
\>_:; o ] |
> —
3 T~
> — e~ | T
= - T~
-25 =
IR S
7’ 3 ~
rd o = ~
-50
-75

-75 -50 -25 O 25 50 75 100 125 150
Temperature (°C)

F 53. AMRBBESTHHRAXRBEEEBRERERNXR
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8 ¥4 %BA
8.1 #hiR

OPAx192 RIEHMAEEMEA e-trim 7% , FREBRBAETIZ v 5 , ERAHES RN BN R BNKARER
B RFHAN -G E, ZHERARERBED TEENHRAREETCRENEHANETHERBEIREPSIA
MIRE, ERAFTRHEEGHTRMANREFT , XN TLUFHESIANKAG-—ERE , SETTRELEKRK
BATEFEO, WEEEF—TIRRTER e-trim # OPA192 M & RER,

BLER e-trim EEBABRATE , OPAX192 EAKGBETANNICEEMBAARSEH , EEMNEENREBERNRE
T—EERAY 25pV (J/A ) WRFEBEM 0.5uv/°C (HFRA ) WEBEE[QIEB, EREREETHIX—HBEKX
FHEBXERARIEEATESARTLARR, REFNSEERERE.

8.2 IhEEIEHE

OPAx192

NCH Input
Stage
+

IN+ )
36-V High
Differential Slew Capacitive Load OS?;p:t
Front End Boost Compensation g
"
IN-

L +
PCH Input
Stage

SR

e-trim
Package Level Trim
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NN
8.3 4% 1EA

8.3.1 WMARP B

OPAx192 ERAIMEHN A ABRERICERNAART —MENER , BERSEETNREETENR AR,
A LUEE REBES RS RHER 54 RATRHNERBARERF AR, BATIRBERE , XFEIAES K
EMNREMBIER , B 557K, X THEBZHEE  XERENOAASSIRARESNE -RESSHEALR
i, HEmERENEZELR , B 56FfF R

V+ V+
Vine —T— Vins T ’
Vour Vour

36V OPA192 ~0.7V
Vin- J— Vin- l

’ V- . . V-
OPA192 Provides Full 36-V Conventional Input Protection
Differential Input Range Limits Differential Input Range

54. OPA192 f AR FBREIZE 5 M ABED

r-r—-——————7— | T
I Vy=+10V  Rpgyr +10V I S, Ron_mux \CG-) D @ @
[ —O AV o) ——O—
| | _L === =75  +10V ------ » 93V
Crir Cs ! !
I | T 1 Co |
| = = | I s
= in—-|
| Vi1 = =10V Rpt -10V [ Sni1 Ron_mux l @ | | T
I —+—0 VW O—O ‘ |
| S S A At Ao |
|
I CFILT I } I CS I |dmde7transiem L, Jﬁ _ J Vout
I = v | = Vint|
- - - -10V
Input Low Pass Filter Simplified Mux Model Buffer Amplifier

55. X E ZREEKBERR

100 T T T T T T
S 80 Standard Input Diode Structure
£ Extends Settling Time
2 \ [ [
S 40
2 2 x| | 01%setiing =10 mv
iT b e - _.__-_h-_.._“.__.-_
0
g L =T _._L\_.__-.__..__.-_
L -20
8 / OPA192 Input Structure
g 40 / Offers Fast Settling
5 -60
g /
3 80 i/
v
-100

0O 5 10 15 20 25 30 35 40 45 50 55 60
Time (us)

56. OPA192 R BB R IFHIETR TE BR 7S I B
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B AR (ETR)

OPAx192 RIIZHEBRABNESENARREENSHEREZIMARSL. XMRELTANNHARPEREH T3
AFHNNESKESIERRBENE , FZBRHEKNZEE, SFXHA NANBEZEEMARE, OPA192 A UAR
Bk 36V WERAEZNER (EERARNRANMEMEIHHNEE ). ERREESENLRSE , AT 74
REMAAMACSSHNA (NSBREABERERS ) ; FSHME 66.

8.3.2 EMI &l

OPAx192 FAERBEHM T EM) TERBRETFINE (M ELLBEFRZUREAFEAENESEHENKRFZTAENS
BEBER ) FERN EMI MR, OPAx192 XA LRXEGItME 28T, EBMNMUE (T) ELFREE
10MHz £ 6GHz RIMIESEE N EBNENEV EERARSFZNILENIIEE, 572 R OPA192 4TIy
B, R2ETESGRNATLEBINSEMET OPAL192 B EMIRR IN+ H, & R 2FIHNNATETEELSH
HEEMEREIALUAETIZT, FAGESNTNRABREEEHRAZSFL EMI #HIFLE , SBOAL28 ; FTEitiut

www.ti.com,

160.0
Pge = -10 dBm
140.0 | Veuppiy = 18V
Vem=0V

120.0
100.0 //_,,"’
80.0

60.0 =

Ll

40.0 N~ "

EMIRR IN+ (dB)

20.0

0.0
10M 100M 1G 10G

Frequency (Hz)

57. EMIRR iz,

& 2. OPA192 #E BHFRMETH EMIRR IN+

ML RS & EMIRR IN+
400MHz BHTL B, BPLE, AZRHE. "SR, T, 5 (UHF) A 44.1dB
900MHz Eiﬁﬁ%ﬁﬁi%ﬁﬁ (GSM) RIF , I #BEE. S, GPS (£ 1.6GHz ). GSM, MZE#zh. UHF & 52 8dB
1.8GHz GSM KA , MNABHERF. Hw. EE. LK (1GHz E 2GHz) 61.0dB
2 AGHzZ 802.11b, 802.11g, 802.11n, HEIF® AMABHBEE. T, REMEST (ISM) BLIFER, WRE 69 5dB

' LBBEMNIE. SRR (2GHz £ 4GHz) :
3.6GHz TLBEMN, MEBEMNSH. LE, ByER. SHE 88.7dB
5.0GHz 802.11a, 802.11n, MZTZAEEMSM. BHBEFE. KZHNEEE1T. C K (4GHz E 8GHz) 105.5dB
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8.3.3 RI®RH

OPAXx192 RIEEABRERT . YW AT EBLSHLHEHAETEN , RZEERAB[ERAE —MEKR
B, IMERAFEHINERABRSZTBLAELEBETENE , ANTTS 3% B R o3 A X/ EREH.
OPAXx192 R—/1HEHRMAZERAS ; At , HEBE T BEERH. BRAZANRAESTFL2SEHMEM
R# ; Mk, BIEREIEENNERIT., B 58HER T XMEHE,

o)

37ves — 18V

H— | sine wave
(+18.5V)

5 V/div
il
R

// Time (200 ps/div)

58. TR

8.3.4 IR

FARABNANRNEMESBAPEE (B ) A, X—HAKRMA M. OPAx192 MANHZALEN 150°
C. BEMNEBELSHEBHRF, OPAX192 EENMRIFIHEE , AP LR BRERNHRT, RFVERE | K
HRGEE , —BREMRT 140°C , NxMAZEEHRASH BIRE, 508 7RT OPA192 BN—/1MNARH , ZRHFIRA
REDFE (0.81W) MAEFEEENEMR (159°C), RItE X | £ 65°C MEBET , S84 EE—ELKT 187°
Co A , ERreF & XA E R URERTENER. 508 RT HERESRRPHRMNT . FIEE IT/EH
B, SHEYEFRX  BitmHER 3V, HERSHBHEEASE 140°C LA LR, SRR 585 B3 A SER
RS, wWHES B RL PG M,

5 3V Normal
S Operation
+30V Ta=65C >
—_— Pp =0.81W
04 =116T/W oV Optput
T,=116T/W x 0.81W + 65T High-Z
T, = 159T (expected)
- 150C
OPA192 >—¢
o

— —

i
lour =30 mA +
RL 3V
Vin J 1000 _
3V

59. EHEP

Temperature

8.3.5 AMHAHARBEM

OPAx192 EE ZRELTFNWHER , BRI ABTUNE , HAEEUHEBIFEET , TEEEISE InF WARY
fE, EHERTIEEBARBNEAREARNEESD ; FSHE 60 1A 61, FBEERAR[EBFREZTH
EEEER-ERE NMBEENCERASEREE. 71H. BZNHHARE,
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50 50 p—y
R = 1kQ R = 1kQ G=-1 =+
45 45 /
Riso

40 40
35 35 flv T /
§ 30 " § 30
3 3 = /
225 225 AN
[ V% [4 ~
g 20 Riso=0 Q A/— ____________ g 20 ‘\\\\ \\v _

15 | —— —Rgo=25Q / 15 N}

10 f--====" Riso =50 Q 7 10 -1 Rso=0Q [ ez

g — — —Rg=25Q
5 5 1SO
—7m T o rrttor 2T T e Rio =50 Q
0 0
10p 100p 1n 10p 100p 1n
Capacitive Load (F) Capacitive Load (F)

60. NMEBTHEARMARKRAMXR (HWHMEKR 100mV ) 61 NMEBSTEHEARMARRBMNXR (HWHMEKR 100mV )

Egme ISR EETHWIRSIEESD , T5mEEE , A—NDH

(10Q & 20Q ) EFEES Riso , 1A 62 HFR , DU RIS AN RSB, hEEETEEH R | iR
AN NN R, BR , ﬁu%%ﬁﬂﬁﬁkﬁaﬁﬁﬁ#ﬁf N&F=E —NBEEDERS Mﬁﬁ&#‘ﬁﬁﬂjm%l)&iﬁé
REHBHRE D HIER. SIANIRES Rgo / R MLERIEL , FEMHBF FBEA2BRT,. BaMA%
RIS 518 OPAL92 JEEEAT EM £ EHE. MOSFET MREH MBS RBRHZENA. B 625 =i
B AR Rgo RREEHMARMNAILE. Rso ERRENTHRBHLURMBNKE & 3 84T EA
5f)F>A*19%2ﬁE’J;nJ % S%Eﬁﬁlﬂs%%ﬁﬁ{t{ﬁuuﬁﬂﬁﬁﬁﬂﬁﬂﬂm—% TI FHi&1t TIDU032 #R 7 &Mt H
bR, ELFIN L R,

+V.
¥ Vout

CIoad
Vin ‘Vs

62. (£ OPA192 "' EAMAH RS

K 3. ERIREEEARN OPAL2 AUNREHBRA RN ITERNEL RER

e 2 &
BHEAR 100pF 1000pF 0.01uF 0.1pF 1pF
HuBE 45° 60° 45° 60° 45° 60° 45° 60° 45° 60°
Riso (€) 47.0 360.0 24.0 100.0 20.0 51.0 6.2 15.8 2.0 4.7
MENTH (%) | 23.28.6 10.4 22,5 9.0 22.1 8.7 23.1 8.6 21.0 8.6
ITEHB PM 45.1° 58.1° 45.8° 59.7° 46.1° 60.1° 45.2° 60.2° 47.2° 60.2°

. BXSS@IHEE. BBEEE, YWEES, DHEBR (PCB) . BULRANALR. HSA T BHE
TIPrecision it 1ipuos2 , @A B EH B M08 B BEREE,
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8.3.6 HEHETHE

OPAx192 2— 36V WEENEHMACEMRASR , HRAXETEEE—BRNZATRT 100mV, HLEE
BEEIHBKEIIN N BEM P BEEZsWMANKI , ME 63T, SMABEEEEFHERY  BELEBRS
(V+) — 3V ) 100mV B , N BEXNEFIZT. HRMABERTABREH 100mv ZEXY (V+) - 1.5V Bt , P BEX
EEIET. BE—NNERRXE , BER (V+) -3V B (V+) - 1.5V |, BiZXEHHENE AT #HL FITIFRS, bt
R UEEEIREBETRR , EZXER , MEXEFEANZEZE , PSRR., CMRR, XFBE, TUER, BE
M THD MM REIR{L,

+Vsupply

VIN-
VIN+
eTrim™ _ _ _ _ _ _ _
|
I3 3
| FUSE BANK | )

7
[00-0¢][90- 0]

VOS DRIFT TRIM

e il -Vsupply

63. EHMALR

NERABIENMARRBFOREMLE , MR ARG HERXE, OPAx192 Xt N BEM P BEXEHMERAER
%E}%?ﬁﬁ%ﬁ BEAKBETERRIYE , SBERARZRKBNNZCEEEN TEMNMEECEANKBES
A s N& 64FR 7.[__\0

P-Channel Transition N-Channel P-Channel Transition N-Channel
Region Region Region Region Region Region
200 i l l 200 i l l
= I r———
< 100 < 100 \
2 2
() [}
g o0 f\ g o0
o o
> >
3 3 \
£ -—100 £ -100
Q OPA192 e-Trim Q
é. Input Offset Voltage vs Vcm §
= =200 = =200
Input Offset Voltage vs Vcm
without e-Trim Input
—-300 -300 . . .
-15.0 -14.0 110 120 130 140 150 -15.0 -140 .. 110 120 130 140 150
Common-Mode Voltage (V) Common-Mode Voltage (V)

64. HERREIRENEHHR AR
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8.3.7 BRI

RIHTAREEQRREXEZERAREZIRIINS (EOS) Mg hEE, XERBHELIETREIBA , BE
SR EFRSIMEERHH5IM. XETESIMIENE - IREER RIS ¥ S4HIE T 2 MEES 5| M
BEBRBENBIIHRRE. I XEEAREAENASFHBHE (ESD) RFREFREAFCAHNARIEF
RiP BT Z B/ ESD BHHKE,

BB FZE D T ESD EXREBREESHS/SIHEHNXBKEBATHED, 65F R T OPAX192 REER ESD B
( AR&XEIETR ) o ESD RIFEESRMNEM AN L SIEEREH BB ASPERBEENBNSR-NE , HF =
REERBERHHBER ESD BT ( ZEBRASBHNAEISD ) AEE, ZRPBEBEBREE TERLFRBER

PN

72BN o

TVS
Re y ;
AAYAY —5
[
T +Vs l
e | Y Y
o Veo OPA192

SRR

|
|
|
:
e T ;
|
|
|
|

— | —p Power-Supply
Ip ESD Cell

TVS

65. SELB BN AKX ERAE ESD B
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ESD E4H&rEEREE , BEEES (H, kv, 100ns) , M EOS HHF&stEk , BERE (5
#m, 50V, 100ms ) . ESD Z#RERITATEEIN ESD RI* ( EMESHHUEES PCB L2 RIfvAR, NiXAME
EBE ) . £ ESD B4+ , ESD 558 ESD SR-MEZRLATRKBE (517 ESD BFRHEE ) . ESD Rk
B ERHEE - N REWKE,

REXMITANFEEARPREZESEN  ENREBRBRNEE , WSSBIRMNMRAR, BSBEIHEZRZ (TVS)
ATATFRHLLEEA ESD EHFEITH ESD RUNEBERMSBMNIRR, FHELHNRREBEAM TVS ZREN RIFE
A2 ESD ZiREXKPBHIE EOS £,

8.3.8 IHFikE

EHMENENRZERASZHEMNENRSREREERSFTENNE, HHEHEEHETSRMAEERSERM
BEHEIEBREN , SERASNEHREEABANKX, SHEHABAXE , @ HS4P M EREHAEER AR
Bl EE MRS, HBEEHREIREZLEREH | SSHFRUEENEEZERRTHGR, Fit , SENNEBERET
o &k S Bt E SRR AT IRV B M. OPAXx192 By &1k & BB K49 200ns.

8.4 ERtrThaEE

OPAx192 ERS-—DEEER , IEBRREERT
4.5V (£2.25V ) B T4, OPAx192 R KBIREER 36V (£18V),
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9 NAMRKI

x

/:

T NA BoWEEFET T E4HE , TI FHEAEEBENTEY, TI WEFNAR
BEA4RSEATENA, FRPERIEANRHERITRERB I , BBERLSEIEE.

9.1 MAER

OPAx192 RIIRHSHMIWERBEMRZRIERE, XERMFAETESE 36V WHBEEF , AREEENNER
WAL, BERRXALEE, RARERBIUR
éé)MHz WRMSAMARES) . XL Bt £ OPAX192 HA—MNEATEEILNANBANSHREERK

9.2 HAH NVH

921 16 UEEZHREABERERS

B 66ER—1 16 UMNESD 4 BESKEABERERS, IEETERXENSEEZESIBAN TULNEA F2—
BRI RGl, BEPERAT ADS8864 , X2 — 16 fZH 400 kSPS ZFXiEIL N EBEE (SAR) #EH #1235 (ADC) ,
EEAT 1 ERESEEERATIHRMN— 4 BEEZSZEREASE (mux). It TI BRERITFAHER T EIFE
A OPA192 1 OPA140 RLLFBEE., SEURBIHIESN B , HEHE ADS8864 REMXERS BN HERE

» =
R E&MEE,
Very Low Output Impedance High—lmpgdance Inputs Attenuate l-_ligh—yoltage Input Signal Attenuate ADC Kickback Noise
Input-Filter Bandwidth No Differential Input Clamps Fast-Settling Time Requirements Vrer Output: Value and Accuracy
Fast Settling-Time Requirements Stability of the Input Driver Low Temp and Long-Term Drift

H H
H :

H v

H

H onage . H re Fiter RCFitter |
H Reference

v

(OPA192,
|+

VY |

+20-V,
10-kHz
Sine Wave N Reference Driver
Gain Gain
oPMZ CHO- oPALZ
L 1 -
L = 4:2
P ) Mux _
REFP
N + OPA140 Vine
OPAL9Z CH3+ OPA192 + Antialiasing
20V, » etwor Filter SAR
10-kHz - ADC
Sine Wave I
B 1 Vi
oPA192 % CH3- conv
= b
I :
‘2
= 16 Bits
High-Voltage Level Translation 400 kSPS
High-Voltage Multiplexed Input =
o
Voltage z
o
REFaza0
VCM Generation Circuit —A4 Counter |— Sh}midtt —{ Delay
n Trigger
k.
‘ Digital Counter For Multiplexer
Fast logic transition

66. OPA192 AT 16 i 400kSPS 4 BEZHREAKEXRERS , IXIEBELIXETHESEERA

9.2.1.1 RITER
FEBFEF 16 {1 400kSPS FUHEM ADS8864 AT HER 10kHz AIEKKEMA , it — 1M EERINAEEN
20V ED 4 BESKREABERERSE., HXNXMRRITHRITERR !

s REHRHBE: +15V

« ADC BHJREBE : 3.3V

+ ADC X#ZE : 400kSPS

+ ADC ZZEH®H[E (REFP) : 4.096V

MR#X © 2013-2015, Texas Instruments Incorporated 31
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HE NA (ETR)

. ;‘?\(éﬁﬁﬁlﬁ% D IEEIRIES 10V, R (i) N 10kHz NEEZSRAGSNATSREABNEINE0R

9.2.1.2 EHMRITFHE

ZREZRITHENRRIT—MIUNSEESHREARERERS , USSR ELEENRENRENH, &
REEEME 66FTR. ZREE—NSEEMEREESSHE  AAARERNSR, ZBREMAR/ (mux), SHRERAR
BHZE MR, TRl SAR ADC Wzhz, SHREARFUBEBENSERNR[EAR. ZBREWAFEREN ADC Xt
SNBEEHTRERSE , NMRFERENBERTR, ATRUERSRESRERARERERSGWME , ERD
FERUTZERR , — P EZSREARAARUNR , —PREEBFHEHR SAR ADC BahsFikit. BR , RER
2 ADC MEEFSERORITEMENBEER | TEERE 16 NoRETHERREMEIRELAERS. KBESE
HESN R MEBMRNZEZNEARNLE,

AT RS HFBAES MELBER | DLRESFEEMAREEN 16 MIREREA , AR MM ABE L 10kHz E5%
MAGENEME, RITHNE—SETHRZRE ASREERA AR ZITHER, THREEREGTFREEY
M AR RSRMEESRERAS  UWFEEREREER, T—IMEESRERITERELFIR (AFE) , ATERE
BABREENEN , FaERASESETRIRANEE ADC A, BT —S$R2RiT—IMFED , US/NIER
Zﬁtﬂiﬁe%ﬂgf%}%glﬁﬁo BRENRITRERZIT— I SBESZERIEE , KREE—NEERRERE. BRENRS
Y REEP 3 o

9.2.1.3 KAk

2.0

1.5

1.0

0.5
0 N\ \ N

o AR \_/
\_"

-1.0

Integral Nonlinearity Error (LSB)

-1.5

-2.0
-20 -15 -10 -5 0 5 10 15 20
ADC Differential Input (V)

67. ZRERABIERERN ADC 16 V& HiIRE

« . BXROSZIUTERF., BRFEER, YRER, PCB X4, BRULERMNEER, HS A TI BH&IF TIDU1SYL ,
TIPrecision  sizs=zT | 16 £ 400kSPS 4 B8 % 5 8 f 8 [ 4 A M2 R R 5.

9.22 WARFHEZERRH

ERIHDEEHREF  EEREFTNRELSBYBRG. ESBHRBEEINEELAENERER , fAFE
EEULZ2WEELEAMTHR, WFRHHNEEER VA (EEERETHEER) | —MIHINZERRSEI—
MNAENBELIS S BRI HEEREE, OPAX192 MBFNHMARY., 2R HERUREERFE OPAx192 AL
NEEHFRHENEEREHRENEREZN, B 68EREREERFIZITHA OPAL92,
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__________ r i e |

: Op Amp Gain Stage l | Slew Rate Limiter c1 R1 |

| [ | 470 nF 1.69 kQ |

| Lo 1 !

| Vee [ | |
| | Vee |

I | | R2 |

] - I 1.6 MQ

Ve | OPA192 I } - |

| + V+ | OPA192 I » O Vour
| I + V+ l

| o L |

I Vee I l - | RL

= | I Vee | 10 kQ
|

68. EERRFIBREN —MEHBAR

. BX5SRIHRE, BBREE, WSS, PCB . BRLRMNHKLR  BS0 TI BRI TIDUO2E ,
TIPrecision giExmsiers—rcmmAs,
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9.2.3 BESEZEAFKX

OPAx192 B ShHeREagNMERMAKRBEE , FEZSEFEN— N EBNSER PR, TRERBHNEN
Al FEARERIRRATERSEN. HTHE 69 FARE 10uF MEBRRE , Rgo (—1 37.4Q WRER
) ThRERNRIRREARIREREME, RIBKE 1 B Ry, EREEIBH Vour . RB/ERE 2 BE R,
A Cr , EEIEHRARNRE LR, FIRAX 10uF ABORITAVILCRERAMARED N Vour BRI 4kHz BIAIRE
B, FEMARREM 890 HREMMAMHE, FAHAARETBEEENIUTEREMAH R, Ry + Ce M

Risoo

Re
1kQ

10KQ 39nF
| |
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= Riso

- 37.4Q

OPA192 AN

Vrer Vee
25V
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o

=
=
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69. BESEZEPKX
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10 EBRMEREW

OPAXx192 W E TEBESERRZ 4.5V B 36V (+2.25V F| +18V ) ; FEZMIBHE —40°C E +125°C HWRETE
o BABKMNBTHRIEEIREREALTILHNSH.

CAUTION
BRBERT 40V BaX SR ERKARS , FS AL RATEE.

f 0.1pF ZEERMETRIFEIMMIL , ZRERFATURMEENERRFEBRNBERSE, AXZRETHE
NENEAEE , B HBEHD.

11 %FF

11.1 wREN

NTRUBUNRESTHRE , REARTHN PCB mEHATE , 2¥F :

o BRFTULUBISEANHEERNBRSIMAMEZERAB[AGEAELBEEE, SHRERNFHPENBREHREARB
R, ATRERE®RSE,
- ES/NHERSIEMEIR 2 BEEE ESR 0.1yF MEEZERBERE K HENVBREFRIESRH. M v+ B

IR RN ESRERFEATEEEBRR M,

o HHEEANELSS KT LIBEHEZENTEERNERENF S %, 2&F PCB FEEN—ERZE
TIMERERE, BHEETHANMBEBEH T EM) 25, BRNKFESMEZERTYER
B, ANRGEEEMER. BXESZHAEE , BN EERBHHIT , SLOA0S,

« AREFERES  WAELKNREZEHRRMEEL. IRXEELTERESE , IBBELSERS
ELEBMERLEFITEL,
AMAKHMUBNRERITSEG, B 7177 , £ RF 1 RG FEREMATREABEEENTELER,
RugeBEMAEL, Y118 : MAELZEHBEPRBEBNID .
ZREXBELBAEREREEERRIF T, IFETEERPVHEELXEFRBEE T =EAMIRER,
NIRBHRIEMRE , BIWELAE PCB REHITE K.
FAREZHERERBAUERESEAERSERPMEAELETL, FEFEEM PCB KEEIRE , BUIH
%§E§M$,u£@%%wﬁkﬁﬁﬁ§¢wmﬁok%ﬁ%%?,%%ﬁﬁswc?ﬁﬁﬁ?soﬁ@

11.2 #wRERA

VN ——— +
RG ——¢—— VOUT

— RF

ANV
70. REERTR
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Aii Jaan il (1 F )

Place components close

Run the input traces to device and to each VSt
as far away from other to reduce parasitic
the supply lines

as possible

|
I
|
| N/C
|
7777777777 | Use a low-ESR,
|
|
|
|
|

1 / ceramic bypass
V+ e capacitor
¢ -————————— ouTPUT

|
I S S ‘ O
I | N/C GND
|
|
I
.
O Cg
VS- / GND ! vouT
Ground (GND) plane on another layer
Use low-ESR,
ceramic bypass
capacitor

Copyright © 2017, Texas Instruments Incorporated

71. FHEENZEHRRBRBERTR

36 AL © 2013-2015, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/opa192?qgpn=opa192
http://www.ti.com.cn/product/cn/opa2192?qgpn=opa2192
http://www.ti.com.cn/product/cn/opa4192?qgpn=opa4192
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
OPA192, OPA2192, OPA4192
www.ti.com.cn ZHCSBX9E —DECEMBER 2013—-REVISED NOVEMBER 2015
12 2RI SCRY 7 Fr
12.1 23

12.1.1 FFRIFF

12.1.1.1 TINA-TI™ (#5E F#)

TINA™ & — R E . Thagom K H 5 T A s ZfEF, WREFHET SPICE 51%. TINA-TI & TINA #AFH—
KR BAATNRERRA, B T —RVTCEAAIEEALN, RIS TN T — N EBME . TINA-TI $R4EFTA 1%
4i17) SPICE HEift. BEasAE 54T, LA HAETHDIRE.

TINA-TI 5]\ Analog eLab Design Center (B FSLIRZ R ITHG) Bk Fak, EHeptaTm & ine
{E15H P aete L2 Py SO s R AR PR (e B N R IR B 1T . B AN T Thae, AN —
NI MIPENTT TR,

X R R TINA B4E (1 DesignSoft™ £ {E) 8¢ TINA-TI #ft. M TINA-TI 3L
e R E AR TINA-TI B4

12.1.1.2 T HEEET

OPA192 K £t TI EksEEit, FRBUHC A &% 15 http://www.ti.com.cn/ww/analog/precision-designs/. Tl &
FEFEVCT R T A F] SR B A & ROV RIBE T %, S0t TV 2 S ik i) TAR R B . ks, 17
. SEREEN R AL EAR (PCB) HL I IR B EURIAG A 2k . Pkl o DA R I e B 45 2R

12.2 RS HE

12.2.1 FHRCH
( HH B8 R A e A 264575 ), SLOAO089.
(iEHFHrENRIEHEAASY , SLOD006.

12.3 AHRHERE
§4 B T RIE T A B . RAEIE AR R RS X IR, T EAAE, DA FRERE A S P N ) s

K 4. MHRBERE
2 P 3R T 5% HAR SR T B AR KRFAIAEX
OPA192 T FL T Ak T HL T Ak T FL T Ak T HL T Ak T HL Ak
OPA2192 T FL T Ak T FL Ak T FL T Ak T FL T Ak T HL T Ak
OPA4192 T FL T Ak T FL T Ak T FL T Ak T FL T Ak T HL T Ak

12.4 #EXBIE

THISEZREME TI HXBRRNERE, EENATHS N 7EHE RBEMAEMR, XEREHTHER TI BERIATE ,

HEF—ERBMTIHNUNR ; B2 TIH (EAXK .

TIE2E™ L X TI W IEIX TP (E2E) # X, it X6 B WET{R#E TR 2B E. &
e2eticom F , BWAILIZFBEE, 2EZMR, ARERASRTIEIN BB REE,

RitXEFE T SERITZF UBEHEREESREHEN E2E BRIz, BRI XBFIEURERIFNERREL,

12.5 TEtr

e-trim, E2E are trademarks of Texas Instruments.

TINA-TI is a trademark of Texas Instruments, Inc and DesignSoft, Inc.
W4 is a registered trademark of Bluetooth SIG, Inc.

TINA, DesignSoft are trademarks of DesignSoft, Inc.
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125 Mits (BETRN)
All other trademarks are the property of their respective owners.

12.6 AR BHRE S

ESD ATAESHERZAE A . AN S (TI) BEUSCE L 2 1 T3 MG AL BE AT 4 PR . A SRR S I B ) A L D 2B 2T | T
B EETIRER .

‘m ESD MI#IA MR SERUNIOEREFF S, KBS, F53 5 B AT BE SR 2 2 BIA | S RO AR 40 1 2 BCE Do vl
BES P EAFT H R AT I HE A AEAT o

12.7 Glossary

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

13 M. HEEMEITIEGE R

LR GRS HUCES e BT IS B o XS SR B R TE A P TR A ORI e A AR A
FATATREA 2 S AT WA BB T L STAY ﬁuﬁkzﬁﬂ C7 b LA S D RS FRAS, 155 e MU AR
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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ©)
@ ®)

OPA192ID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA192
OPA192IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ouYSs
OPA192IDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ouYs
OPA192IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OUXS
OPA192IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OUXS

OPA192IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA192

OPA2192ID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2192

OPA2192IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OVLM

OPA2192IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OVLM

OPA2192IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2192
OPA4192ID Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-3-260C-168 HR -40 to 125 OPA4192
OPA4192IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 OPA4192
OPA4192IPW Active Production TSSOP (PW) | 14 90 | TUBE Yes SN Level-3-260C-168 HR -40 to 125 OPA4192
OPA4192IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 OPA4192

@ 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, RoOHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead 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.
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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 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.
OTHER QUALIFIED VERSIONS OF OPA192, OPA2192 :

o Automotive : OPA192-Q1, OPA2192-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
© © ol Bo W
el |
. Diameter ' '
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA192IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA192IDBVT SOT-23 | DBV 5 250 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA192IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
OPA192IDGKT VSSOP DGK 8 250 177.8 12.4 53 34 1.4 8.0 12.0 Q1
OPA192IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2192IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2192IDGKT VSSOP DGK 8 250 177.8 12.4 5.3 3.4 1.4 8.0 12.0 Q1
OPA2192IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4192IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4192IPWR 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

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA192IDBVR SOT-23 DBV 5 3000 223.0 270.0 35.0
OPA192IDBVT SOT-23 DBV 5 250 223.0 270.0 35.0
OPA192IDGKR VSSOP DGK 8 2500 358.0 335.0 35.0
OPA192IDGKT VSSOP DGK 8 250 223.0 270.0 35.0

OPA192IDR SOIC D 8 2500 356.0 356.0 35.0
OPA2192IDGKR VSSOP DGK 8 2500 346.0 346.0 29.0
OPA2192IDGKT VSSOP DGK 8 250 223.0 270.0 35.0

OPA2192IDR SOIC D 8 2500 356.0 356.0 35.0

OPA4192IDR SOIC D 14 2500 356.0 356.0 35.0
OPA4192IPWR TSSOP PW 14 2000 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA192ID D SOIC 8 75 506.6 8 3940 4.32
OPA2192ID D SOIC 8 75 506.6 8 3940 4.32
OPA4192ID D SoiIcC 14 50 506.6 8 3940 4.32
OPA4192IPW PW TSSOP 14 90 508 8.5 3250 2.8
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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.

INSTRUMENTS
www.ti.com



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.

i3 TExas
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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.

i3 TExas
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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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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. 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.

. 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 0.25 mm per side.

. Reference JEDEC registration MO-153.
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

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.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

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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