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6.7 HSHM : Vg =+4V E £18V (V5 = +8V E +36V)
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D % A —
. Ta=-40°C & +125°C +0.15 +0.8
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WARR
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13,
Zc i 1]/ 6.4 10p§ I
FrErfzs
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0.3V, Rioap = 10kQ T =-40°C & +125°C 120 134
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BASKME : Vg = x4V E £18V (Vg = +8V E +36V) (continued)
To=+25°C BF , Voy =Vour =Vs /2, H#H Rioap = 10kQ EEZE Vs /2, BRIESH A,

B8 | WA B0ME  REBE  BAE| 24
SRR A BT
GBW BHRIEER 10 MHz
SR EER G =1, 10V ik 20 Vius
Vg=+18V, G=1, 10V ik 1.4
3% 0.01%
N Vg=+18V,G=1, 5V Bk 0.9
ts TRERTE 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 1 OPA4192 , # dc T 150
Bt dB
OPA2192 1 OPA4192 , f = 100kHz 130
bk
ThE 5 15
EERH Rioap = 10kQ 95 110
= Rioap = 2kQ 430 500
V, B IR IR E mvV
° * TAB 5 15
IR R 0ap = 10kQ 95 110
Rioap = 2kQ 430 500
Isc ERER 165 mA
CLoap AEREIRS BESR ABEM
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
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e A | 140 °c
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6.8 HSHM : Vg =+2.25V E +4V (Vs = +4.5V E +8V)
FETo=+25°C B}, Ve =Vour=Vs /2, B Rioap = 10kQ EEE Vg /2, BRIEBSFIHBA,

B8 | Wikt | B0ME  nBE  BKE| R4
KRBE
+5 +25
Vew = (V4) =3V Ta=0°C E 85°C +8 50| v
Ta = -40°C & +125°C +10 +75
Vos WAKFEBE (V+) = 3.5V < Vgy < (V+) — 1.5V BEAREBESE T
+10 +40
Veu = (V4) — 1.5V Tp=0°C E 85°C +25 #150| pv
Ta =-40°C & +125°C +50 +250
Vew = (V4) = 3V, Ta=0°C E 85°C +0.1 +05
REDHE T, = -40°C & +125°C +0.15 +0.8
dVos/dT  HMAXRABERB Ve = (V4) =3V, Ta=0°C ZE 85°C £0.1 +0.8| pv/eC
{X DBV, DGK M PW ## Ta = -40°C & +125°C +0.2 +1.1
Ve = (V4) — 1.5V, Ta = —40°C E +125°C +0.5 +3
PSRR BRI Ta=-40°C E +125°C , Ve = Vs / 2 — 0.75V +1 VY,
MARESBR
+5 +20 pA
Ig HAREBR
TaA=-40°C & +125°C +5| nA
+2 +20|  pA
los WARBBER
Tp=-40°C E +125°C 2| nA
LR
. (V=) = 0.1V < Vg < (V4) = 3V, = 0.1Hz F 10Hz 1.30
E, WA BERE o Wep
(V+) = 1.5V < Vg < (V4) + 0.1V |, f = 0.1Hz F 10Hz 4
(V-0.1VVay <(VH)-3V f = 100Hz 10.5
-)-0.1V< <(V+)-
L o f=1kHz 55
en WMARERFERE nv/Hz
(V+) = 1.5V < Vgy < (V4) + 0.1V 1= 100Hz 32
' oM ' f = 1kHz 125
in MABRREEE f=1kHz 15 fANHZ
MABE
Vem HEBETE (V- -0.1 (V+)+0.1 \%
94 110
(V=) = 0.1V < Ve < (V4) — 3V
Ta=-40°C & +125°C 90 104 @
CMRR HABHIHI 100 120
(V+) = 1.5V < Vgy < (V4)
Ta = -40°C E +125°C 84 100
(V+) = 8V < Vg < (V4+) — 1.5V BOR AR
AR
Zp £5 100 || 1.6 MQ || pF
105Q ||
Zc g 1]6.4 pF
TR
(V=) + 0.6V < Vg < (V+) — 110 120
0.6V, Rioap = 2kQ Ta=-40°C & +125°C 100 114
Aot FoReE 838 dB
(V-) + 0.3V < Vg < (V+) — 110 126
0.3V, Rioap = 10kQ Ta=-40°C & +125°C 110 120
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B | Vg = £2.25V E +4V (Vg = +4.5V E +8V ) (continued)
ETA = +25°C B , VCM = VOUT = VS /12, ;*E. RLOAD = 10kQ EEE VS /12, %3F%Eiﬁrﬂﬂo

BH Wikss | ®0E  nmE  BAE| 24
SR BT
GBW B T IE 10 MHz
SR EEE G=1, 10VBEk 20 Vs
ts RERTE % 0.01% Vg=#3V,G=1, 5V Kk 1 us
tor S AR E B A 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 BRI Y L 4 L IR IR s 5 e mv
AEBRH RLoap = 10kQ 95 110
Rioap = 2kQ 430 500
lsc EER R +65 mA
CiLoap BHARES BoR SR M
Zo FrERG i pE A f=IMHz , Io = 0A , 3 B 31 375 Q
iR
1 1.2
lo BIHAENBESER lo = 0A mA
Ta = -40°C & +125°C 15
BE
AR O \ 140 °C

(1) BXRISRRPHEM HH , ESRIHRERF -,
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6.9 HFE4EM

* 1. Bk

8 E
KEBEFEDH H1EB®e6
KRABEZEB D 7 % B 10
KEBESRERMXR 11
KiABEEHEBERNRXR 12 2 @ 14
KEBESHRBEEHNXR 15
FEER 18 25 MM L SSME R A X R 16
AR E RS MEEMAAR 17
MARBERSHEBERMAR 18
2REBEAMARESR 19
RMEEEEESHEBREANAR (RRKBREE ) 20
CMRR #1 PSRR S B #IXFR 21
CMRR EREHMXR 22
PSRR 5BERMXR 23
0.1Hz E 10Hz @7 24
WA BERBLEESHERNRXR 25
THD+N LS53R A AR 26
THD+N E# HZBRBEMXR 27
BAERERRBERNXR 28
BAERERERNXR 29
FHRERSBEENXR 30
FrERg R S MR R X R 31
NMESEHEBRMHAREMNAR (WEMEKR 100mV ) 32, B33
TR R 34
NSoE-47%-} 35
AN HIRE 36
IMEB K BRI (100mV) 37, ® 38
KIS 5B BRIE BL 39
AT 40 | ® 43
ERERESBERNXR 44
B A% B ESMERBXR 45
RIBIER LA 46
FEIBIER TR 47
BitEmE 48
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6.10 HE4FM
Tp=25°C B}, Vg =218V, Vou = Vs /2, Riopp = 10kQ EEZE Vg / 2, 7 H C, = 100pF , BRIEZ B WA,
22 50
20 Distribution Taken From 4715 Amplifiers Distribution Taken From 190 Amplifiers
To=125°C
— A
S 18 40
£ 16
2 —~
5 14 < 30
5 10 £
g 20
g s £
=
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)
B 1. 25°C PRRRES £S5 HE M 2.125°C TRWRES £ 5 HE
70 | Distribution Taken From 190 Amplifiers 70 | Distribution Taken From 190 Amplifiers
T,=85°C To=0°C
60 60

a1
o

Amplifiers (%)
w £y
o o

a1
o

Amplifiers (%)
oy
o

30
20 20
10 10
0 K 0 k=
0 0
Offset Voltage (uV) Offset Voltage (1V)
B 3.85°C FABBES £ B 4.0°C FRWREM£5
45 |- D'St”bUtLon 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
£ 20 g 20
< <
15 15
10 10
5 5
0 I3 5 0 013 © 1
N~ 39 ~ N~ ~

Offset Voltage (uV)

B 5.-25°C TRBBRESESHE

N
Offset Voltage (uV)

B 6. -40°C TRBHBRESESHE
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HAEE (ETR)

To=25°C B} , Vs = #18V , Vo = Vs / 2, Rioap = 10kQ EEZE Vg /2, # B C_= 100pF , BRIEBHHHA.

70 50
Distribution Taken From 120 Amplifiers Distribution Taken From 75 Amplifiers
60 | SOIC, T, =-40°C to +125°C SOT and VSSOP, T, = -40°C to +125°C
40
50
S S
Tn/ 40 Tn/ 30
g g
g0 220
< <
20
10
10
0."..............0‘:. OF!U’.".'-Q"’.F!F!"Z“’.
R © © o oo o oo Y @ @ @ @ @ o o 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 SOT and VSSOP, T, =0°Cto 85°C
25
50
= < 20
> >
w40 9
g 215
S 30 =
€ €
< < 10
20
10 5
0 o '+ o 0. LT N d o T NN g o™~ ®
o o CID (lj CID OI OI 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. RBRLEREBI R 10. XK AEEREBSHE
0°C £ 85°C 0°C £ 85°C
100 50
190 Typical Units Shown 5 Typical Units Shown
75
50 25
25 _
EN 2 —
0 ~ 0
>O == — 8 e =
-25 > X
\\\ 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. KERESHEEERNRXR
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HAEE (ETR)

Ta=25°C BY , Vg =218V, Vo = Vs /2, Rionp = 10kQ EEE 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 Veq=+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 16.5 17.5 185 —25 -20 -15 -1.0 05 00 05 1.0 15 20 25
Vew (V) Ve (V)
13. KRR EEHEBERXR 14, R AEESHEBEFNXR
50 140.0 180
10 Typical Units Shown I g C =15 pF
40 | vg=42.25V to 18V b Aracu
120.0
30 N I
20 100.0 h g~ Open-loop Gain 135
N\
< 10 80.0 I
> o 3
2 = —— | ) N N 3
2 0 == < 60.0 Phase || 90 §
> 10 g ™ ™ )
20 40.0 {
™
_30 20.0 45
\\\
—40 0.0
\\
-50 -20.0 0
00 20 40 6.0 80 10.0 12.0 140 16.0 18.0 20.0 1 10 100 1K 10k 100k 1M 10M 100M
Vsuppry (V) Frequency (Hz)
15. RiABEESHRBERNXR 16. FH@ MMM SIARE X R
. 20
600 G=-100
G=+1 15
——-6=-1
40.0 G=-10 2:-; 10 J lg.
g s I———
[ £
= 200 \ 3 o L
T ) I
@ +
O] \ 5 _s5 B
\ *g
0.0 =N £-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, Riopp = 10kQ HEEE Vo /2, # B C_= 100pF , RIFESEHA,

6000

(V') +5 1 '
— / /
| /
= e / (V)+a +125C 7’ ||
& 4000 1 bl |
£ /! (V) +3 - _~
= — e 7
E 3000 // 1 s . 4
5 (V) + 5 P>
8 2000 / s o - -40C
< / Vo) +1 e
5 )+ >
2 1000 4 v L=
— - -
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. WHBERESHHBREANXR (BABRFRDE)
160.0 10
o =
83 1400 S 8
Q2o S 6
85 1200 (T £
& \ x 4 Vg=$2.25V, Vgy = V+-3V
8§ 1000 = 5 I L _
T — :
& o 80.0 \ ) 0 N
@ @
S2 600 N o -2
28 \ ‘ES . Vg=#18V, V=0V
= 5 — ]
O 400 *PSRR N :
g S CMRR \ g 6
E5 200 E g
o ——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
% 0.4 = B N e e e e e e .
- 7 | - I , | f
g 0.2 § L A
.i 0 z A A h
3 g N
0.2 Q
_: i M L Ll |
g .04 ik Rl bl EEE EEh EEE bt EEEE el
1)
L 0.6
g .08 .
o Peak-to-Peak Noise = Vgys % 6.6 = 1.30 pV,
-1 - -
75 50 25 0 25 50 75 100 125 150 Time (1 s/div)

Temperature (°C)

23. PSRR 5B ERIMNAXFR

24. 0.1Hz & 10Hz &7
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HAEE (ETR)

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

Temperature (°C)

20 BARREBRERBNXR

1 0.1 -60
000 < ———— G=+1V/V,RL=10kQ S
0 \ é’ G=+1VIV,RL=2kQ 8
b S o1 | ——-e=twRL=LK o 2
2 Vy = V+ - 100 mV " ' — — —G=-1VN,RL=2kQ = 3
Z 100 - N-Channel Input ~ ————- = =}
> c = Es
2 \& g Z L 8
c 5 ~ ' g
8 k7 0.001 -100 &
O 5 Z Zr / =
3 o 3 " = g
2 °
Z 10 P~ é 2 +
-] wii £ o0.0001 2 L 120 Z
= = 73
° % e &
s Ven =0V ° Vour = 3.5 Vgys a
P-Channel Input = BW =80 kHz Z
1 0.00001 -140
0.1 1 10 100 1k 10k 100k 10 100 1k 10k
Frequency (Hz) Frequency (Hz)
25 B A ERE L S 26. THD+N LSRR B X F
=y PES
0.1 -60 1.2
g f=1kHz g
b BW = 80 kHz &
Q T
2 o01 80 5 11
+ o
c , =3
S [
= o —~
Y <
2 0001 AN -100 & £10
[a) =
5 =i = e 7
£ ] S
g -+ ITIT A
S 0.0001 = -120 & 0.9
£ G=+1 VIV, RL=10kQ &
= G=+1VIV,RL=2kQ o
E — — —G=-1VN,RL=10kQ 2
0.00001 — — — G=-1V/V,RL=2kQ 140 ~ 0.8
0.01 0.1 1 10 0 4 8 12 16 20 24 28 32 36
Output Amplitude (VRmS) Supply Voltage (V)
B 27. THD+N S5 HEIERHXR B 28. BABREBRRBERNRR
1.2 3.0 T T T
—V =45V
20 H——Vvs=36V
1.1 -7
1.0
_ V, = +18V s // -7
< L - - > - - — —
E 1|l T — 3 00 [—=F -
o 4 — j
V=225V
s ° ~10
0.9
-2.0
R, =10kQ
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)

A 30. AR SRERNXR
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HAEE (ETR)

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

10k 50
R,= 1kQ Re = 1kQ G=-1
45
~ = 20 ) //
g \ 50
o 1k [ ] Viu 1 c /
2 \ S 30 - /
< = :I: /
° o
2 225 = ==
S \ g 20 ‘ il
= Rso=0Q '
g 100 3 iso0 A4S,
g 15 | — — —Rgo=250 /'
10 === °==- Riso =50 Q 7
4
5 —
/
10 0
0 1 10 100 1k 10k 100k 1M 10M 10p 100p 1n
Frequency (Hz) Capacitive Load (F)
31. FFERH AT SRR %R 32 MESHU M EELAREHXR
( W EHMEA 100mV )
50
45 v /] Vin
40 ;PAlQZ Ve / \
¥ \
sl | \
:’ 30 > (£18.5V) \
5 S|+
e 25 SN—
2 o
g 20
(]
15 Iy /
10 1 Reo=0Q |t \ O‘”/'
5 — — —Rg=250Q AN
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 Vou
Viu Vour
1 o L L G=-10 /
2Hw 2 /
3 3
; L 1 G=-10 ; /
/ VIN
I
VIN R
\ ( -

Time (200 ns/div)

35. EXHMRE

Time (200 ns/div)

36. AN ERE
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HAEE (ETR)

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

02 04 06 038 1 12 14 16
Time (us)

41. TERE ( 5V EMEX )

1.8

{\ R, = 1kQ R-tka ©=-1
I ~
= \ I =
5 \ ’ g /
> G=+1 >
g \ I +18V g I
39 A N
| | |
+
v Vin By ’:LCL l
_T R =1kQ ~
C, =10pF L 4 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 E 3
(]
/ ‘ S
s 1
= L%
2 R =1kQ R=1ka C=71 £ 0 P
5/ \ g
c -1
/ ° 0.01% Settling = +1 mV
Q.2
iy . \ 'g
- v :[ g -3
oS -+ L Step Applied att=0
= -4
Time (300 ns/div) 0.25 0.5 0.75 1 1.25 1.5 1.75 2
Time (us)
39. XES M BRM R 40. RERTE ( 10V EREK )
4 4
S G=+1 S \ G=+1
ES ES N
% 2 % 2 \\
Z 1 Z 1
© pay ©
'L% '______"__\Q'______' L% \
g 0 £ 0 —
o F === = == == = 2
© -1 0.01% Settling = +500 pV | @1
@ @ 0.01% Settling = £1 mV
) )
2 2
g -3 g -3
Step Applied att=0 Step Applied att=0
-4 -4

0.2 04 06 038 1 1.2 14
Time (us)

16 18 2

42. TERR ( 10V fBEK )
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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,

2 80 —
s \ o= = -
S
3 I Isc, Source
£ ~—~—
32 60 le, Sink |~ —
© \ \
>
§ 1 \\ \
g A I sy e e e i z
g 0 £ 40 N
§ F--H-F-t-d-=-k-2i-Ld <
51 0.01% Settling = +500 pV | =2
©
) 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)
43. IRERTE ( 5V AR ) 44, ERBHREEERNXR
30 Ve = +15 V Maximum output voltage without | | I
s=* i ; i ]
slew-rate induced distortion. Overdrive = 100 mV
25 .
—~ \{ = { /f
& s
2 20 - A
g = t=0.97 s /
g’ g < pLH = V97| >
S 15 £
z s
3 Vg=15V \ =
5 10 1 =1 Vour Voltage
3 \ g
. Vg=42.25V N o
.
0 - -
10k 100k 1M 10M Time (200 ns/div)
Frequency (Hz)
45. BAWHBESHRANHXR 46. SRR AR
-80
S -100
k] N Vour Voltage J
> /,/
— = "l
< . tyy=llps \»\ € 120
g AR 3 Jlizal
g N\ 17 ,,,Mw/"'/
§_ Overdrive = 100 mV \ 8 o ~h
=] - A\ Nﬁ/
(@] W
-160
Time (200 ns/div) -180
1k 10k 100k M
Frequency (Hz)
& iEIR T P& e
B 47. BER TR 48. B EHE
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7 SBNEFR

7.1 WAXFEEEZER

OPAx192 RIIZHEHRABFZRIA TI K9 e-trim BRARFIE ML, BIEIABNBMAXRBEENRMARFEEEBEEF

PEMASHA  NMRARBNEHARFEENBARFEEZEBARNIRE, e-trim BARAR TI TEN—MER

BN RN B R A R IR S BN 5 R, EHARAKXRBEERERN , 8 NS4 LHREEHILMERR

%%ﬂﬁﬁ%lﬁfz%c XRABERN T ERATREBHEXNRRRE , A RERARB THELMHRER, 495 B
X ﬁ%io

—— Vs Before e-trim
—— Vs After e-trim

\ Linear component of drift
N —— Linear component of drift
(3] \ P
[=2)
5
s ™~
@ N
£
o — N —
H ~
c

Temperature

49. EBWERENRAKXE

BEMAXRBLESEBN —MERGERES L, EHEETE KB EESRE B X R L& AR M6 A b AR
ARMTBABMAZTRRE , N\MAEES, ERENNANELNENNHAARBEERE, 5088 T HEH
ERES. SRMABLUEBELAMEBEARP LIS  ESFEAHER  BR , Bl OPA192 RIIKA TI H) e-
tim AR ERWMARBEEREBNEMRS , FIAES ZERBRTIREDNN RS ERANS . B S50ERT
30 MEAE OPAx192 %t , E &M TG EZLMENA, EMNLREL x MOSERETENG y #HHEER—
BRETENGABERAXRBRERE. ERAESENAAKBEERBHN 0.9 pv/i°Co WHE 507K , SKERfAA
ABEEEEREBXRMEANNBLESEZMUNE MRS, EFETNNEABAXRBFRERBERS , ATE
WITIRED R FRWRAEE Eo

Offset Voltage vs Temperature
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~
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Offset Voltage (1V)
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\\

4
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-100

&
o
N
a

0 25 50 75 100 125 150
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50. #EH*E

B—MEENGETBEAELEZREFPHAZTRRE  BRRTERAXRBEESBERXRMENFRR, X5t
BERMAKRFAREEERERXRMELE LMW HAZTRIRBMAR. OPAX192 RFIMERWE 51ME 527K,
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MAXRFBREER ETR)
1 T 11 : : ‘ ‘
SOIC \ SOT and VSSOP
OG 08 OG 23 \ +30
S 06 30 s o ¥
3 ¥ ‘o 2 05 — +o |
& 04 = N,
= K = 03
2 02 — a % — —
> S 01
g 0 8
E’ g -0.1
k} 02 — « s -0.3 c— r
2 04 . N
(@] ﬁ -0 o Y — .o
5 -0.6 b=} 07 »
2 Sl 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 MAKXEEEEBSRERMNXR B 52 AKX EEEEBSRERNXR
( OPA192ID # OPA2192ID ) ( OPA192IDBV. OPA192IDGK. OPA2192IDGK #l
OPA4192IPW )

WA 51FFR , £ —40°C £ +125°C WEEA , MAZSRERBE /T +0.3uv/°C, EENMNEENRESTEARIT
RESNEN | BRBESEMETL CARALBEEEBNAREAR, NEAIWEESEER  NERT
REDWE , FEABE 51 HHE 52 EFFJ?N;,,N EBEEMAKABESTL , BERAARN 1

AVps = AT x dVos/dT

Hoh
. AVOS = WAKXRBBEE
. = BET
. dVOS/dT = MAXRBBREZE 1)

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

T 30 (99.7%) WET , B SI1ERABNBMAZT RSN 04pv/°Co WAAZTREBSHHABNMAKXRFBRE
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. AMBBESTHHRAXRBEEEBERERNXR
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8 ¥4H i3

8.1 BhiR

OPAx192 RIEHMAEEMEA e-trim 7% , FREBRBAETIZ v 5 , ERAHES RN BN R BNKARER
B RFHAN -G E, ZHERARERBED TEENHRAREETCRENEHANETHERBEIREPSIA
MIRE, ERAFTRHEEGRHTRMANREFT , XN TLUFHESI AN K AG—ERE , SETTRELEHRK
BATEFED, WEEER—TIRRTER e-trim # OPA192 M & RER,

BLER e-trim EEBABRATE , OPAX192 EAKBETANNICEEMBAARSEH , EENMNEENREBERNRE
T—FERAY 25pV (J/A ) WRFEBEM 0.5uv/°C (HFRA ) WEBEE/QIEB, EREREE THIX—FEKX
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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8.3 45 i%8H
8.3.1 MARPEHBEE

OPAx192 ERAIMEHN A ABRERICERNAART —MENER , BERSEETNREETENR AR,
ALBSREBSHERENRBER 54 PARHEABMA-RERPEER , BATIRLERE , XFEIAESK

BEHFREMBIZER |, E

i, #EmERENEZEL , B 56FfF R

55/ . X THIMBEE , XERENAAAGSHIARETNE -RESSFHEAALR

V+ V+
Vine —T— Vine T
Vour Vour
36V OPA192 ~0.7V
Vin- J— Vin- l
OPA192 Provides Full 36-V V- Conventional Input Protection V-
Differential Input Range Limits Differential Input Range
B 54. OPA192 AR TREIZS i ARED
r-—-———-——-——-—-= | T
I Vy=+10V  Rpgyt +10V I S, Run_mux \CG-) D @ @
I —Q AN O ——O—
| P [ — -5 40V e » ~93V
Crut I Cs } I
I | | Co }
| = — | |
= Y
I Vi1 ==10V Rgr -10V I Sn+]_ Ronimux l @ } | T
| ] —O 1 A O—O0 | |
I - r 777777777777777777777777777777 | | ~0.7V
I Crur ! Cs ldiode_transient } J | Vout
N * Lyl
I = v | = Vin+
L = = =10V

Input Low Pass Filter

Output Delta From Final Value (mV)

Simplified Mux Model

55. X E ZREEKBERR

100 T T T T T T
30 Standard Input Diode Structure
Extends Settling Time
60
0 \ [ [
2 x| | 019%setiing =10 mv
e Bt _.____hr‘_“.__.-_
0_4 _._L\_.__-.__..__.-_
-20
/ OPA192 Input Structure
—40 / Offers Fast Settling
—60 /
-80
v
-100
0O 5 10 15 20 25 30 35 40 45 50 55 60

Time (us)

B 56. OPA192 R B B4R I 1R Fa XE B 75 i B2

Buffer Amplifier


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

OPA192, OPA2192, OPA4192
ZHCSBX9E ~DECEMBER 2013-REVISED NOVEMBER 2015

B WA (BT W)

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 ELBEERZURESFEAENESENKRFTAENS
BEBER ) FERN EMI MR, OPAx192 XA LRXLGitME 28T D. EBMNMUE (T) ELFREE
10MHz £ 6GHz RIMIESEE N EBNENEV EERARSFZNILENIIEE, 572 R OPA192 #H 4TI AY &5
B, R2ETESRMNATLEBINSEMET OPAL192 B EMIRR IN+ H, & R 2FIHNNATETEELSH
HEEMERSEIALUAETIZT, FAGESNTNRABREESEHMAZSFL EMI #HIFLE , SBOAL28 ; FTEitiit

www.ti.com,

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

120.0
100.0 //_,,"’
80.0

60.0 L

Ll

40.0 N~ "

EMIRR IN+ (dB)

20.0

0.0
10M 100M 1G 10G

Frequency (Hz)

57. EMIRR iz,

& 2. OPA192 £ BHFRME TH EMIRR IN+

L RS E EMIRR IN+
400MHz BHTL 1. BHITE., KZTBRHE. SR, ik, 8BS (UHF) RBA 44.10dB
900MHz Eiﬁﬁ%ﬁﬁi%ﬁﬁ (GSM) RIF , I #B@E. 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 TLLEMN., MEBEENSH, DE, BHER. S KR 88.7dB

5.0GHz 802.11a, 802.11n, MZEZAEEMSM. BHBEFE. KZHNEEE1T. C K (4GHz £ 8GHz) 105.5dB
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8.3.3 IRy

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. BRAZANRAESTF2SEHMEN
R# ; Mk, BiERSIEENNERIT., B 58HER T XMEHE,

o
37V ~18V

H— | sine wave
(+18.5V) \

5 V/div
|

Time (200 ps/div)

58. LR

8.3.4 IR

FARABNANRNEMESBALEE (SE ) A, X—HAKRMA M. OPAx192 MANHZALEN 150°
C. BEMNEBELSHEBHRF, OPAX192 EENMRIFIHEE , AP LR BRERNHRT, RFVERE | K
HHEE , —HBERE 140°C |, MXMAZEE A H HIRE, 508 7RT OPA192 BN—1NARH , ZRHFIRA
REDFE (0.81W) MAEFEEENBER (159°C), RItE X |, £ 65°C MEBET , SS4EE—ELKT 187°
Co A , ERreF & XA E R URERTENER. 508 RT HERESRRPHEMNT . FEIEE I/EWH
B, SHEYEHRX  BkmHER 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
634 = 116 T/W ov Output
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 , TEEEIEE InF WARY
fE, EHERTIEEBABRBRNEAREARNEED ; FSHRE 60 1A 61, FBEERAR[IEBFREZTH
EEEER-ERE NMBEENSERASEREE. 71H. BZNRHARE,
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50 50
R = 1kQ Ry = 1kQ G=-1 G=+1
45 45 /
Riso
40 40
R, c /

_.35 35 v
e\o/ 30 " e\o/ 30
3 3 = /]
225 225
[ V% [4 T ~
€20 | ———Rg,=00Q 7 2 20 =~ -
o) /_ _____________ ¢) - —

15 | — — —Rgo=250Q / 15 =

10 === Riso=50Q | - 10 ot Riso=0Q [~z

v
° o ° R lma
1ISO
0 0
10p 100p 1n 10p 100p 1n
Capacitive Load (F) Capacitive Load (F)

60. NMEETASAEARBHXER (HHBEKR 100mV ) 61. MEETASAEARBHXER (WHBEKR 100mV )

Egme ISR EETHWIRSIEESD , T5mEEE , FA—NDH

(10Q E 20Q ) EBFEES Riso , 1A 62 AR , A RESEHEAERNEESD, LBEERTEZBROIRY , HRE
HRAMARHOR TR, ER , MRBAHEEREAEHEK K NEFE— P EEIERS , NNERHIKSI AL
REHABSOR N HIER. SIANIRES Rgo / R, WEEREL  ERAHEFTEETLAKTIT. SRS
WIS EES OPALI2 IEEERAT W SEE P88, MOSFET MRS MELRBRIENH, B 62FFTRH
BHEREAERE B Ro RREZERASBNAL, Rgo BRRSEMNFTIMBIELURMBNKE K KR3IBETHEA
;)PA*:Lgﬁ Eﬁiﬁt XA BEEFHTEANZITHORBENEMES | TI BFR1T TIDU032 #R T B MRITE
b, BEELFIN K R,

+V.
¥ Vout

CIoad
Vin ‘Vs

62. (£ OPA192 ' EAMAH RS

K 3. ERIREEBEARN OPAL2 AUNREHBRA RN ITERNEL RER

b2 &
BHERAR 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°
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8.3.6 HEHETHE

OPAx192 2— 36V WEENZEHRMACZEMRASR , HAAXETEEE—BRNZATRT 100mV, HLEE
BBEEHEKEN N BEN P BEEZSWMAXNKI , WE 63K, HAMABEZIERRH , BEFLEBRS
(V+) — 3V | 100mV B , N BEXNEFIZT. HRMABERTABREH 100mv ZEXY (V+) - 1.5V Bt , P BEX
EEIET. BE—NDNERXSE , BER (V+) -3V B (V+) - 1.5V |, EiZXEHHE NG AT #HL FITIFRS, bt
R UREEEIRETBETRR , EZXER , MEXFEANZEZE , PSRR., CMRR, XFBE, TUER, RS

 THD 48!

EFTRERIR1E,

+Vsupply

VIN-

VIN+

FUSE BANK |

7
(20 0¢][90- 0]

VOS DR|FT TRIM

63. EHMALR

-Vsupply

NERABNENMARRBFOREMRE , MR ATREREHERXE, OPAX192 Xt N BEM P BEXEHHBERAER
%E}%?ﬁﬁ%ﬁ BEAKBETERRIYE , SBURARZRKBNNZCEEEN TEMNMEECEANKBES
A s NE 64FR 7.[__\0

P-Channel
Region

Transition

Region

N-Channel

Region

v

)

}

f\

OPA192 e-Trim
Input Offset Voltage vs Vem

200

S 100

=

(]

(=]

£ 0

(=]

>

ko

£ -100

o

5

Q.

f=4

= 200
-300

-15.0

-14.0 11.0

12.0

13.0 14.0

Common-Mode Voltage (V)

15.0

Input Offset Voltage (uV)

200

100

-100

-200

-300

P-Channel Transition N-Channel
Region Region Region
i | |
I ittt - — ,-\‘\ ¢
Input Offset Voltage vs Vcm
without e-Trim Input
-150 -140 ... 11.0 120 130 140 150

Common-Mode Voltage (V)

64. HERREIRENZHHRAR
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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 FE D T ESD EXEREESHS/SIHEHNXBKEBATHED, 65F R T OPAX192 REER ESD B
( AR&XEIETR ) o ESD RIFEMESRMNM AN L SIEEREH BB ASPEBEENBENSR-NE , HF =
WREERBERHHBER ESD BT ( EEBRASBHNAEISD ) AEE, ZRPBEBEHEKREE TERLFRBER

TVS
R ;
AN —
<
T +Vs l

—reeee—_—_—————_————---—-—_—-—-—-T-—-—t—t——— e mm———— I

I o Veo OPA192 |

| T |

|

Ry IN- | 100 Q |

< AW i A > |

Rs IN+ | 100 Q o T

+ + |

—> I —> Power-Supply I R.
Io | ESD Cell

VIN I :
! | v

[ N Vss N I

L - - - - e ______

—Vs

TVS

65. SELR BN AKX ERAE ESD B
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ESD E4H&ErEEREE , BEEES (H, kv, 100ns) , M EOS HHF&stEE , BERIE (4
#m, 50V, 100ms ) . ESD Z#RERITATEEIN ESD RI* ( EMESRHHUEES PCB L2 RIfAR, MiXAME
FMER ). /£ ESD EHH , ESD E58 ESD SRoMEEBLWULEBER (517 ESD BIRBEH ) » ESD T
B IR FIE — N REMKE,

REZXMITANFEEARPREZSEN  ENREBRRRNEE , WSSBIRMNMRAE, BSBENHZRZ (TVS)
ATATFRHLLEEA ESD EHFEITH ESD MU B MSBMNIRR, FHENHNRREBEM TVS ZREN RIFME
A2 ESD ZiREXKPBHIE EOS £,

8.3.8 IFikE

EHMENENRZERASZHEMNENRSREREERSFIENNE, HHHEEHTSRMAEERSERM
BEHEIEREN , SERASNEHREEABANKX, SHEHABANXE , @SS 4P M EREHAEER AR
Bl EE MRS, HBEEHREIREZLERESH | SHFRUEENEEZERRTHEGR, Fit , SENNWEBERET
&k S Bt E SRR AT IRV B M. OPAXx192 By 851k & BBl K49 200ns.

8.4 ERHThaEE

OPAx192 ERS—EEER , IEBEREERT
4.5V (£2.25V ) B T4, OPAx192 R KBIREER 36V (£18V),
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9 NAMRKI

x

/:

BT NA BoWEEFET T E40E , TI FHEAEEBENTEY, TI BEFNAR
BEA4RSEATENA, FRPEBRIEANRERITRERBII , BBERLSE 6.

9.1 MAER

OPAx192 RIIRHSHMWERBEMRZ MR, XLERMFAETESE 36V WHBEEF , AREEENNEN
MAfE, BERRALEE, KRAREREBIUR
éé)MHz WRMSAMARES) . XL Bt £ OPAX192 HA—MNEATEEILNANBANSHREERK

9.2 HAH NH

921 16 UEEZHREABERERS

66ETR—N 16 NHNED 4 BEZREARERERS, XEFTERAENSEES>WAN TULNA E—
BRI RGl, BEPERT ADS8864 , X2 — 16 fZH 400 kSPS ZFXiEIL s EBE (SAR) #EH #1235 (ADC) ,
EEAT -1 ERESEEERATIHRMN— 4 BEEZSZEREARE (mux). It TI BRERITFAHER T EIE
A OPA192 1 OPA140 RLLFBEE., SEURBIHIESN B , HEE ADS8864 REMXERS MBI HERE

HRBEIE,
O ®© © ©

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

i i i
, H H :
s 1 H y
> ¥ \ H : v
H H
OPA192 ~—MA,—f CHO+ H 1 R\é?e"ri%ie 4 RC Filter RC Filter |
2ov, |1 v :
10-kHz I _ v
Sine Wave N Reference Driver
- Gain Gain
oPMZ CHO- oPALZ
- 1 -
L = 4:2
P ) Mux _
REFP
N + OPA140 Vine
OPA192 % CH3+ OPA192 + Antialiasing
20-V, ¥ etwor Filter SAR
10-kHz - ADC
Sine Wave I
B 1 Vi
oPA192 % CH3- conv
= ”
I :
/
= 16 Bits
High-Voltage Level Translation 400 kSPS
High-Voltage Multiplexed Input =
o
Voltage e
o
REFaza0
VCM Generation Circuit —A4 Counter |— Sh}midtt —{ Delay
n Trigger
N
‘ Digital Counter For Multiplexer
Fast logic transition

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

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

s REHRHBE: +15V

« ADC BHJREBE : 3.3V

+ ADC X#ZE : 400kSPS

+ ADC ZEH®H[E (REFP) : 4.096V
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HE NA (ETR)

. ;‘?\(éﬁﬁﬁlﬁ% D EEIRIES 10V, SR (fiy) N 10kHz NEEZSRAGSNATSREABNENE0R

9.2.1.2 EHMRITFHE

ZREZERITHENRRIT—MIUNSEESHREARERERS , USSR ELEENRENRENH, &
AREEEME 66FTR. ZREE—NSEEMEREESSHE  AAARERNSR, ZBEMAR/ (mux), SKRERR
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 MREREA , ARSNMMABE L 10kHz E5%
WMAGENEME, RITHNE—SETHRZREASRKEERA AR ZITHER, THREEREGTFREEY
i AR RSRMEESRERAS  UFEEREREER, T—IMEESRERITEREL IR (AFE) , ATERE
BABREENEN , FaERASESETRIRANEE ADC A, BTSRRIt —IMFED , US/NIIER
Zﬁtﬂiﬁe%ﬂiﬁ%}%}lﬁﬁo BRENRITRERZIT— I SBESZERIEE , REE— N EERRERE. BENES
Y REEP 3 o

9.2.1.3 KA

2.0
m 15
9
- 10
<]
S
"é 0 P \ N
= / N \ /
S -05
2 "
S 10
8
£ 15

-2.0

-20 -15 -10 -5 0 5 10 15 20

ADC Differential Input (V)

67. ZRERABIERERN ADC 16 V& HiIRE

BRASZFRUERF. BRFEEE. YRESL. PCB X, BRLERMNRER,. 3R T BHFi]IT TIDULSL,
RIEAEET , 16 7 400kSPS 4 BEZHEEHASEHMARIERERS,

9.22 WARFHEZERRH

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

__________ r i e |
: Op Amp Gain Stage l | Slew Rate Limiter c1 Rl |
| [ | 470 nF 1.69 kQ |
| o | !
| Vee [ | |
| | Vee |
I | | R2 |
] - I 1.6 MQ
| OPA192 I } - |
| + V4 I OPA192 I
| I + V+ l
| ; o L |
I cc | l — | R
| I | Vee | 10 kQ
L L ___] I

68. EZERRFIBRER —MEHBARR

O Vour
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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

N/C

Use a low-ESR

1 /ceramic bypass
V+ e capacitor
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* N/C GND
| |
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Vs- / \ GND | VOUT
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Ground (GND) plane on another layer
Use low-ESR,
ceramic bypass
capacitor
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All other trademarks are the property of their respective owners.
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12.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION
Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)

(6)

OPA192ID ACTIVE SoiIC D 8 75 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA192

Samples
OPA192IDBVR ACTIVE SOT-23 DBV 5 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 QouYSs Samples
OPA192IDBVT ACTIVE SOT-23 DBV 5 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 ouYsS
OPA192IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OUXS Samples
OPA192IDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OUXS Samples
OPA192IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA192
OPA2192ID ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 2192
OPA2192IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OVLM Samples
OPA2192IDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OVLM Samples
OPA2192IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 2192
OPA4192ID ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 OPA4192 Samples
OPA4192IDR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 OPA4192 Samples
OPA4192IPW ACTIVE TSSOP PW 14 90 ROHS & Green SN Level-3-260C-168 HR -40 to 125 OPA4192
OPA4192IPWR ACTIVE TSSOP PW 14 2000 RoOHS & Green SN Level-3-260C-168 HR -40 to 125 OPA4192

L
'5

i

(e

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".
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RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 [ KO [+—P1—»
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O orSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
OPA192IDBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 137 | 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 34 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 53 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
,//T/
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*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 853.0 449.0 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 853.0 449.0 35.0
OPA4192IDR SOIC D 14 2500 853.0 449.0 35.0
OPA4192IPWR TSSOP PW 14 2000 853.0 449.0 35.0




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

SMALL OUTLINE TRANSISTOR

{ar

26 (&2 oafc

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

0.00

SEATING PLANE
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NOTES:

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

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

4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.



EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/F 06/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.




DBVOOO5A

EXAMPLE STENCIL DESIGN

SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— 5X(L.1) ¢
1 1 ‘

|
|
5X (0.6) — — T
I
|
|

!

[ i
2X(0.95) ‘

- — -

MEERS
) LiisYMM

[ (1.9)

TSN s RO s o O B

(R0.05) TYP / 2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE:15X

4214839/F 06/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

8. Board assembly site may have different recommendations for stencil design.




MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.

QP TeExAs
INSTRUMENTS
www.ti.com



LAND PATTERN DATA

DGK (S—PDSO—G8)

PLASTIC SMALL OUTLINE PACKAGE

Example Board Layout

[~—H0.65)TYP.

[

PKG
¢ (4,4)
(I
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/ PKG
I ¢
)
/ Example
, Non Soldermask Defined Pad
1 " T~
Example

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

g —] |- (See Note E)

\ ‘ \)\Pad Geometry

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

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

(See Note D)

8X(0,45) —~| |~ |—o1-(0,65)TYP.

il
8X(1,45)
4

PKG
¢

_ 1
|
i
|

PKG
¢

4221236/A 11/13

NOTES:

A. Al linear dimensions are in millimeters.

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

D

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

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

Refer to IPC—7525 for other stencil recommendations.



MECHANICAL DATA

D (R—PDSO—GMr) PLASTIC SMALL OUTLINE
0.344 (8,75)
0.337 (8,55)
Zc&
8

9 | \
alinla i =l
| 7
Pin 1
Index Area L—’L @ J L %

[0.010 (0,25 W]

—_—
- ~

IT oo, (S
N

L 0.069 (1,75) Max 0.004 (0,10)

0.010 (0,25) /
0.005 (0,13)1
f // \ 0.004 ( 0)
— Seotmg Plane

N /

~ -

v __

Gauge Plane

0.010 (0,25)

4040047-5/M  06/11

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.

Reference JEDEC MS-012 variation AB.

NOTES:

Mold flash, protrusions, or gate burrs shall

> o>



LAND PATTERN DATA

D (R
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PLASTIC SMALL OUTLINE
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NN Nl O 0.
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Example
Non Soldermask Defined Pad Example
_- Pad Geometry
1. o (See Note C)
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/ 1,95 \ Example
! * / Solder Mask Opening
'\ /' (See Note E)
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NOTES:

All linear dimensions are in millimeters.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

A
B. This drawing is subject to change without notice.
C
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NOTES:  A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.
A Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC MO-153

Mold flash, protrusions, or gate burrs shall



PACKAGE OUTLINE
SOIC - 1.75 mm max height
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NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.




EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height
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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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