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Table 1. BEBRABZ~RRT
KRB E KRB EZR W WMABERS
[[7Z:3 P (pv, BAE) (pviec , BKAHE) (MHz) (MVpp , f=0.1Hz F 10Hz )
OPA188 ( 4V Z 36V ) +25 +0.085 2 0.25
OPA333 (5V +10 +0.05 0.35 1.1
P BV)
OPA378 (5V) +50 +0.25 0.9 0.4
OPA735 (12V) +5 +0.05 1.6 25
OPA2188 ( 4V E 36V ) +25 +0.085 2 0.25
OPA2333 (5V) +10 +0.05 0.35 1.1
i
OPA2378 (5V) +50 +0.25 0.9 0.4
OPA2735 (12V) +5 +0.05 1.6 2.5
a3 OPA4330 (5V) +50 +0.25 0.35 1.1
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7.5 HELSMH . SHEEETT

Ta=+25°C , Vg = #4V Z 18V (Vs =8V E 36V ) , R, = 10kQ ( HEEE V20 ) | Voy = Vour = Vs2® ( BRIERZ BB )

B8 \ &4 | ®E REE BAE| 2
KRiBBE
Vos HAKRRE =0 25 W
Ta=-40°C & +125°C +0.03 +0.085 uv/eC
PSRR BRI L Vg =4V & 36V, Tp = —40°C & +125°C +0.075 £0.3 uviv
KRR EM® 4 Y
WARE LR
" R 5 Vem = Vg/2 +160 +1400 pA
Ta=-40°C £ +125°C +18 nA
+320 +2800 pA
los BWAKEBER
Ta=-40°C & +125°C +6 nA
R
. AR f=0.1Hz & 10Hz 250 NVpp
f=0.1Hz & 10Hz 40 nVvrms
MABERERE f = 1kHz 8.8 nVHz
in MABRRFEEE f=1kHz 7 fANHZ
WABELE
Vew HEBETE Ta =-40°C & +125°C V- (V+)-15 \%
(V=) < Ve < (V+) — 1.5V 120 134 dB
CMRR S AL Oy “Vous LY 130 145 dB
(o st o
WARR
Zp £25 100 6 MQ || pF
Zic Hig 61195 10%%Q || pF
FrErE
(V=) + 0.5V < Vg < (V+) - 0.5V 130 136 dB
A FrEReR E i B _
- 0 R e 08 o
ErEd) vl
GBW WaRTRR 2 MHz
SR EEX G=+1 0.8 Vips
ts S 0.1% Vg =218V, G =1, 10V Mk 20 us
0.01% Vg =218V, G =1, 10V Bk 27 us
tor S MR E A Vin X G = Vg 1 us
THD+N HBREAE + BF 1kHz , G =1, Vour = 1Vrms 0.0001%
b
=g 6 15 mv
X FERIR A BB R R R, = 10kQ 220 250 mv
Ta=-40°C & +125°C 310 350 mv
e . ‘fEEﬁ.b‘ﬁ -18 mA
TREBR 16 mA
Ro FEER%A PR f=1MHz, 1o =0 120 Q
CLonp AEAEHR 1 nF
iR
Vg = 24V E Vg = 18V 450 510 pA
I BARR (SIHKSE)
lo=0mA , Ta = —40°C & +125°C 600 pA

(1) Vs/2=H{usBE,

(2) 7 125°C T 1000 ‘Mt F@mid i REA , WETEAMNBEN S FELERFIELS 40V,
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7.6 BEEFYE . KBEET
TAa=25°C, Vs =42V E <#4V (Vs=4V E <8V ) , R = 10kQ ( E#EE Vs2® | Voy = Vour = V2O ( BRIERHHEA )
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(V=) < Vem < (V4) - 1.5V 106 114 dB
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SR BT
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iR
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FEER18 25 AR AL SSMR A A X R 7
MR E R EMEEMAR 8
IgF los S RIBBERIHX R 9
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CMRR 1 PSRR E#iZREINXR ( LEARER) 12
CMRR EREHMXR 13, 14
PSRR 5BERIMXR 15
0.1Hz E 10Hz @7 16
MABERBLEESMERNXR 17
THD+N tE SR E /X R 18
THD+N S B R E A< R 19
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FHESRERNRR 22
FrER B S MR R X R 23
MESEHEBRMARBAIRTR (100mV 4 HBER ) 24, B 25
TR 5 26
EXFHIRE 27
Ul ERE 28
MES B ERIE B (100mV) 29, B 30
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7.8 HAFI4EM

Vg =218V , Vo = Vo/2 , Rioap = 10kQ BIE#EE V¢/2 , C, = 100pF ( BRIESHIHA )

Veu (V)

5 RFBEESHEBERNRR

20 40
Data Taken From 3 Unique Fab Lots Data Taken From 3 Unique Fab Lots
_ 18 — 35
2 16 — [ S
® o 30
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c c
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Offset Voltage (V) Offset Voltage Drift (uV/°C)
B 1 XARESf B2 kAREESS T
15 T T T 15 - -
5 Typical Units Shown 5 Typical Units Shown
| Vg =+18V Vg==2V
10 10
5 5
s [ . s s ~—
3. — | =
T 0 T o 0
3 Rad — L
> — — | ——] —
-5 ‘~~-—-—\\\\\ ™~ -5 —
\\\/
-10 -10
15 -15
-556 -35 -15 5 25 45 65 85 105 125 25 -2 -15 -1 -05 0 05 1 15 2 25
Temperature (°C) Veu V)
OPA188-Q1 iy T #ESBE = —40°C E +125°C
OPA2188-Q1 iy Tp #ESBE = —40°C E +105°C
3. RXBABESRERNXER 4. R BRESHEBEENXR
1 1
5 5 Typical Units Shown 5 5 Typical Units Shown
Vg=+18V Vsuppry =22 Vto x18 V
10 10
5 \ 5
— ~— —
Z “ = Z
9] O 9] O
N — N —
-5 -5
-10 -10
-15 -15

2 4 6 8 10 12 14 16 18 20
Vsuppry (V)
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BAGH (ETR)
Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEREZE Vg/2 , C_ = 100pF ( BRIEBSHHHA )
140 GBW = 2MHz : 0 25
120 3 \I:n an P_o\ Fr ARt R Gain 20 -
T Phase I~
100 —H 45 15 N
. 80 >0l _ 10 A
m M () a \
) N S
= 60 - e %0 § z 5 <
T TH N £ £ et
© 40 = N \\ : 8 ’ \ LY
20 S 135 -5 N
ik LN 10 | b
0 SN - -— G=10
|- — G=+1
20 180 i G=-1
1 10 100 1k 10k 100k iM 10M 20
10k 100k 1M 10M
Frequency (Hz)
7. AR NMEEMERAXR 8. MR EMRRENXFR
500 : 4000
R |B+ B IB+
4001 I 1_ 3000 le-
| I == >~ < - =1 .
300 os —F é 0s /
< - Z 2000 ;
& 200 7 T g /,
2 / /_/— ~ E ’
S 100 — o 1000 7
2 . 2 _
© 0 1AV m Foo— | = = | = = T T
- !/ 5 0
~100 |+ g
— -1000
200
-300 —2000
20 -15 -10 -5 0 5 10 15 20 55 35 -15 5 25 45 65 85 105 125
Vewm (V) Temperature (°C)
OPA188-Q1 My T, #ESBE = —40°C E +125°C
OPA2188-Q1 My T, #ESBE = —40°C £ +105°C
9. I M los SHEHFERMER 10. MAREBERERERMHXR
(V+)+2 160
V) + 1 — _40°C Fe HEn
(V+) i 4D5°C =% 140 S g
=~ =7 o S0 N
(V) -1 R | *125°C FE 120 BT
2 (V4)-2 SR = nc:% N \\\ \\\
o (V4)-3 Y . £g 100 Sy TN
£ (v -4 . ! 23 S U . NG
o o'y 80
Z (V)4 : e ~U NN
= .
g (3 T gg o0 S : :
(@] (V_)+2 = [ = —— EI(?) \.\
(Vo) +1 e 5% 40
== ) --— +PSRR ~ N
(V-) E8 20 || —— -PSRR BN
(V-)-1 o —— CMRR "~
(V-)-2 0
0 2 4 6 8 10 12 14 16 18 20 22 24 1 10 100 1k 10k 100k 1M
Output Current (mA) Frequency (Hz)
OPA188-Q1 # T, #UESEE = —40°C E +125°C
OPA2188-Q1 iy T, #ESEE = -40°C £ +105°C
11, W EEERES 12. CMRR # PSRR E#®EHXHR
WEHBREANXR (ZABREE ) (RBmAREHE)

10 MY © 2013-2016, Texas Instruments Incorporated


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

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA188

ZHCSB21B —MARCH 2013—-REVISED SEPTEMBER 2016

HAEE (ETR)

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

40
—— (V-) <V <(V+)-15V
35 [l — — (V1) +05V <V <(V+)-15V
30 \ \
VsuppLy =42V /

25 /
20

Common-Mode Rejection Ratio (uV/V)

/|
10
/
5
OE==-—— —— — s A =

-55 -35 -15 5 25 45 65 85 105 125
Temperature (°C)

OPA188-Q1 iy T BESEE = —40°C £ +125°C

OPA2188-Q1 Hy T, BiESEE = —40°C £ +105°C

13. CMRR 58 EHKNXR

Common-Mode Rejection Ratio (uV/V)

8

— (V-) <V < (V+) - 15V
7l = — (V=) + 05V < Vg, <(V+)-15V

6 \

VsuppLy = +18 V

/

|

|_—

i —

0 ke==

-56 -35 -15 5 25 45 65 85 105 125

OPA188-Q1 iy T BUESERE = —40°C & +125°C
OPA2188-Q1 B T, 8ESEE = -40°C E +105°C

Temperature (°C)

14. CMRR 58 ERKNXR

Frequency (Hz)

17. HARERSMEEEERRA XK

1
< 08 | 5 Typical Units Shown
> 7 | Veupy=#2Vio 18V ‘
§ 06 ___._______________._|._._____"_3_*5:'9”3%____
& 04
5§ 02 =
S S
Q9 - =
o 0 = = — 3
S -0.2
% 0 4 T
a3 1'Lf'; .______*_\___'_'J____
£ 06 -3*sigma
2 08 3*Sigma Noise =172 nVpp
o Peak-to-Peak Noise = 250 nV
-1 Time (1 s/div)
55 -35 -15 5 25 45 65 85 105 125
Temperature (°C) cot6
OPA188-Q1 My T, #ESEE = —40°C E +125°C
OPA2188-Q1 B Tp 8ESEE = -40°C E +105°C
15. PSRR 5B EHKXR
16. 0.1Hz & 10Hz 87
100 0.01 -80
e Vour =1 Vru 3|
= e BW = 80 kHz Z 5]
3 2 / 2
] 2
: : d :
> c 0.001 == 100 E!
2 5 7 9
[} P——— l+= )
a 10 2 3l
8 ° 4 g
(o} c 1] =]
z S 0.0001 -120 3
o £ bl
g i 2
S % [|— G=+1,R_=10kQ o
= H ol
tS] -—G=-1,R =10kQ E
1 0.00001 e —140
0.1 1 10 100 1k 10k 100k 10 100 1k 10k 20k

Frequency (Hz)

18. THD+N LLESARAIMIX R
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HMARM ETR)
Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEREZE Vg/2 , C_ = 100pF ( BRIEBSHHHA )
0.1 — 60 0.5
s BW = 80 kHz T — 3l
= 7 5l 0.48
(%} I
5 ® 0.46
=4 0.01 E -80 3
" 3 0.44
< 1 3
o N o
= N y g z 04
3  0.001 3 £ -100 & E o4
A = I
g B S 0.38
g = b 0.36
5 0.0001 -120 3 :
[
= - — G=+1,R =10kQ 2 034
g _ _ Qf
= — G=-1,R =10ka g 032 < Specified Supply-Voltage Range »
0.00001 -140 03
0.01 0.1 1 1020 0 4 8 12 16 20 24 28 32 36
Output Amplitude (VRMS) Supply Voltage (V)
19. THD+N S HBig RN xR 20. BAHERSHFRBEERBXR
0.5 3
04s || — Vs=218V — VguppLy = 4V, R = 10kQ
0.46 — —Vg=%2V 25 || - — VsuppLy = 36 V, R_ = 10 kQ
. —
0.44 9
L— —
~ 042 S
< | —T - S /
E o4 — —= == 2 15
o —_ T =2
= 038 = = <
» - -— 1
0.36 Pl /
0.34 p== 0.5
0.32 s [ B S "L ]
0.3 o L= — | —
55 -35 -15 5 25 45 65 85 105 125 55 35 -15 5 25 45 65 85 105 125
Temperature (°C) Temperature (°C)
OPA188-Q1 iy T #ESBE = —40°C E +125°C OPA188-Q1 My Tp #ESBE = —40°C E +125°C
OPA2188-Q1 iy T #ESBE = —40°C E +105°C OPA2188-Q1 My T #ESBE = —40°C & +105°C
21. BB RERERMNXR 22. AR ERERERMNXR
40
10K R, =10 kQ
35 : 1
1k N Riso =00 |
-— R =25Q L—]
| ’\3 1ISO /
100 d < 25 - —Rgo=500Q pp——
S 4 g —1— T
No // ﬁ 20 A ===
10 e 5 AT T
U o . /'/
N /| 10 ) ///
1 /%
\\\ //t 5 //,
T
0.1 0
1 10 100 1k 10k 100k 1M 10M 0 100 200 300 400 500 600 700 800 900 1000
Frequency (Hz) Capacitive Load (pF)
23. AR M RNXR 24 MEBSTEHE
AR BAIRFR (100mV HHEEK )
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BMAGM ETR)
Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEREZE Vg/2 , C_ = 100pF ( BRIEBSHHHA )
40 L L L L S BN BN WSS S
4 [ Reo=00 — LN [
[ B e -/ N\ N ;
30 |- — Ry =500 e E S\ <
< 25 P >A ..... . Nt 5";:%?;;9 ,
g 20 f pd 3 bt I e wrw—
g y/ © : 3 : f
3 15 R 3 T\ S :
10 SEEERERSESLEY SRR TN E
5 | — Vi U 1IN E
o] | é
0
0 100 200 300 400 500 600 700 800 900 1000 Time (100 us/div)
Capacitive Load (pF)
25 MEBERAHE
BHERRBEAIRTR (100mV H HBEK ) 26. TR #
| ] [ v H 1
Vour N \ ] I IN | i
1N | |
¥ ™. | | /
5 " \ i 5 i : Tor / ]
> ] Tor N > & A
~ i v
L /
Vour | ://
!
Time (5 ps/div) Time (5 ps/div)
27. EX#iRE 28. A EWE
R = 10kQ R, = Rq = 2kQ
C_=10pF C_=10pF
Lad
= >
© Ke)
S S
£ € R =2kQ R: = 2kQ
& &
= 4v - Y
Time (1 us/div) Time (20 ps/div)
29. MEE B BRI B 30. /ME S BRI R
(100mV) (100mV)
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BAGH (ETR)
Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEREZE Vg/2 , C_ = 100pF ( BRIEBSHHHA )
G=+1 T
G=-1
R =10k | R =10k

[ C_=10pF \

5 V/div
e
.'-""‘

Time (50 us/div)

31. KEEE KBk R

C_=10pF F \

5 V/div
I——

Time (50 us/div)

32. REEE KBk R

10 10
G=-1 G=-1
s 8 s 8
E s E s Y
() ()
3 4 3 4
g 12-Bit Settling g 12-Bit Settling
TR P E— o[- __—_1--—-—_ g 2 \
£ = [ | Y A R A
[ 0 w 0 -~
= S Ll ____] e bo--_- N o o o
o -2 o -2
ra (+1/2 LSB = +0.024%) ra (+£1/2 LSB = +0.024%)
< 4 < 4
E ~ E
3 £ s
-8 -8
-10 -10
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (us) Time (us)
33. AESRIUAH 34 AMEESRIEH
( 10V IEBYEK ) ( 10V SBHER )
%0 5
| Vg==215V
20 125
T — ’-D\.
o
10 > 10 Maximum output voltage without -1
z — Ige, Source % \ slew-rate induced distortion.
E o , £ 75
9 - — lgc, Sink S : '4
- 5 Vg=25V
-10 - £ 5 \
— f— — — — — — -~ T O
R —r = 25 Vg= 2225V TN
o LTI T~
-55 -35 -15 5 25 45 65 85 105 125 1k 10k 100k M 10M

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

35. MHEREREHHRR

Frequency (Hz)

36. A HBESMREBRR

14
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BMAGM ETR)
Vg =+18V , Vo = Vo2 , Rioap = 10kQ BEREZE Vg/2 , C_ = 100pF ( BRIEBSHHHA )
160
140
120
)
T 100
;
Z g0 -
o v
S aad
o L
40 7
20
0
10M 100M 1G 10G
Frequency (Hz)
37. EMIRR IN+ S5RREHHX R

AR © 2013-2016, Texas Instruments Incorporated 15


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

13 TEXAS

INSTRUMENTS
OPA188
ZHCSB21B —MARCH 2013—-REVISED SEPTEMBER 2016 www.ti.com.cn
8 ¥4 %BA
8.1 #hiR

OPA188 EHEMARREMBESHEN MM , EFHXB[UHRNTZHEE NANWEEZE, {X 0.085uv/°C By
REBZAUEEMNEETENREIREM, i, ZSRHTRBEHEN S4MEEE (EES CMRR, PSRR Ml Ag )

SMEBASE—# , EXARFRANBERIASHENBREN NA b, ZBLRETRIEH/MEIM. EAZHER
T, 0.1uF BRB[EEBHFEER,

OPA188 SR REZR., KIIE. HEPRMEEERARRIIN —20, XLERAFWTHEBETEN 4V = 36V,
ERBAERSRERNT  HEEAT ZNEA NA. FEBRARMBEMAKXBLE , } ABERER(LMETE
EBIUBITENRAXRBRESES, ZREETEREHEHRMRE , MBEITHFREMTRNERS,

8.2 IhEEIEHE

é@_ﬁﬁ%? OPA188 FIE M T AR, & 3 JIH T ZRMANERMERAHK. FAAFKAIRITHERE T
it&,

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

+IN O— X + = ——Q ouT
[ 4 |
| |

IN O— - \/ T |
| |
| 1 I |
: — 1 |
I C1 :
| |
| —+ '
| |
[ |
| - |
| |
! GM_FF I

V Copyright © 2017, Texas Instruments Incorporated

38. hEEEE

= 3. AHK
A4 B2
mEE 636
—IRE 5
8 pA 5 41
BAR 72
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8.3 4 i%8H

OPA188 EREEHBRERM A FEFSHIABNAHANRE. ZBEFERATANARESERRARRREMRE
MAKERE , HEAREBETCIARBNRARBARERES, BRERENRFARENBEME , FEMLER
WRMNESSE. BREREEFRNSATEEANABBEPTERD (ENR ) YENEERE. BIBREA @
ABIH LM BBEE | HRXLERFENESE, HtthmRMRIDIESHSRE !

c FRABRARBRBENG (BERHEE ).

 FAEHSBRFEMBRRHTRRE.,

 ZERABNHMABESSIR (WAHRESRR ) BE.

EEXEANTREETRBEET=E4MN TN  XELTESH 0.1uv/°C RESHWRBHEE , E4ABURTRT
ER MM EL,

8.3.1 TI{eitt

OPA188 MEIE THEBEBE R 4V E 36V ( 2V E 218V ) . BZ MM AIEIE —40°C E +125°C HEEBE AN
ER. AAKM PERTTHABIFEEEREENTLMEZETLNSE,

8.3.2 RMEHEY

OPA188 EANHBRERY . HMARDBEHEAMLETEN  FEEERARLREMURE, XERMEBEEP
MARBHFAELARBECENNEFANAR , 2SBHH RO ABNTBERHN. OPAL8S I ARKAT KK
HEBERPIEBAVRE, KGRLE MHSRETENABEERN ; B39 ERTZITHN.

1 T T 1 1 T T T

Sine Wave
(=185 V)

5 V/div

F|— Vi

E—VOUT : : : . ; :
TN T T N N T W T W W YN Y A A W O

Time (100 us/div)

39. TR

8.3.3 W AREHERITEEE

FTEBMARR (M OPA188 ) ERAA LEAFXRREBARNEARBEMNZEE., WA LRBERTRHBREZEA
ARESERASZNHARERRT S ARENBRS, XEFOFHREFEERE , MM AT AIESRERK, 73, 8
ArARBYRENESRARNEEHETRES, EHLAARERRPHBESERRBENE AR LTRSS | &
BRFEREREBIEKR (20 RC ME ),

8.3.4 MEBmEBRIE

OPA188 ZEHARZFEIRERREESHREPHITEEL 750kHz EERABLEESFEH. ZHAESE 3us £H
Eﬁ&ﬁi&ﬁ—)ﬂ%ﬁ&mo BHE , MAREEY 100ps REIEEH Vos BE. BiRITEEEBHINGE

Fo

8.3.5 EMI &l

OPA188 fEFISER BRI T (EMI) IRKRFETHR (WNETLBEFEREURBSEABMESHENBFETNER
BB ) AN EMI TH. BEBRRITBRARTLZS EM FURE ; AIMNXLERIT SR Zas, BMNER (T))
™MEZF AL 10MHz F 6GHz MFMIETEARENENEBLZEMABRRRNENTIRE. B 40 ERTXH
OPA188 #MATHMIHAMLE R, & 4 I TEXRGNATLEBENISEMET OPALSS Y EMIRR IN+ {H, £ &

ARFILM R AR E TRSHNBERRREIT AR TET. AXFAERRASA (EEAAKFLN EM AF
) =3, B AM www.ti.com TH
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B AR (ETR)

160

140

120

100

80

60

EMIRR IN+ (dB)

40

20

10M

100M
Frequency (Hz)

1G

40. EMIRR iz,

3 4. OPA188 TE BFr3NE T #) EMIRR IN+

10G

IR N5 & EMIRR IN+
400MHz BHTL B, BHIDE., KZ=RE. SR, ik, B85 (UHF) BA 62.2dB
BHBEFELKRE (GSM) BA , I'EBERF. M. GPS ( £ 1.6GHz) . GSM. fi
900MHz 7Bz, UHF K1 74.7dB
1.8GHz GSM MR , MABFHERF. W, ZE. L KK (1GHz & 2GHz) 100.7dB
2 4GHz 802.11b, 802.11g. 802.11n, Bluetooth®, MABZBEE. Tik, RFEMEST 102.4dB
: (ISM) To&HRER, WRFALBBEFEMIE. S KR (2GHz £ 4GHz ) :
3.6GHz TLBEN, MEBENSH, D2, BHERE. S KR 104.8dB
5GHz %J%él;z‘)soz.un‘ MZEBENSH. BHBEE. AZNILEET. C KB (4GHz 100.3dB
8.3.6 AMARMIBEM

SRR X FRE R TESMRT T ML, EARERENS BT ERHE

+ A
én =]

, BN T R EBR VAR B 3

ASHERIECLHIERT. At , SRERBLAEHHARE., STLRENRERS AR EN—N55H H SRR

AY/NEEFEER (BlE0 , FT 50Q B Royr )

o B 41 MA@ 42 ERT/MESIHMBEARETE Royr BERHXR

B, BXx2MEHMNARERNIFEAEE  BSR (RIBULXEEZEMAESR L) |, ZXEATM
www.ti.com T %o

40

R, =10 kQ
35 —
0 Riso=0Q LT
-— R =25Q L—
’\3 1ISO /
& 25 - —Rgo=500 ——
g =TT
£ 2 g — IR
o 4 —
5 15 A G=+
10 s m
/% bt nde
/3 O
5 N
V4 1
0
0 100 200 300 400 500 600 700 800 900 1000
Capacitive Load (pF)
G=1 R_ = 10kQ 100mV i i ER

41 MESH P EBFERBEH KRR

Overshoot (%)

40 T T T
- — Rig0=0Q | —1
-— Rigo=25Q /’__//_/’-j;
30 [|- = Rieo =500 | ===
25 L=
/7
20 “Z
Y/
15
rR=t0k2 Re=t0ka G = -1
10
5
R =Rp=10kQ
0

0 100 200 300 400 500 600 700 800 900 1000

G=-1

42. MESHPEFERBEH KRR

Capacitive Load (pF)

RL = RF = 10kQ

100mV % BBk

18
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8.3.7 BRI

BRITARZELQRBXRTEERARBASHIIHEINRT, LEATNESETS4HA , EAEHBSSRE
REEES|I MR HEI M, XERESIMIEN S — N IAEEARIEESNESEAHE T ZNEZICINNESELRE
ERNESTEHEE, A, XEERERNENATHERE (ESD) RPREFRAZE I NAEIERRF I BEEK
AESENW ESD EHMNEM,

BB RS T HZEA ESD BREESESIREAHNRBMEXEFHEL., HX OPA188 HEEM ESD BRI
B, ESHE 43 ( AELXEETR ) . ESD R BES R M A NS K 5| MEETF A E AR EREN SN SR
—RE  EPZREESERARNASRRESFANEE, R BEAEBREERE TENL T REBFBRS.

ESD E#fA~EENEBRERT , BEERY ¥ SMARARBNERNERSERK T, ESD RIPFBERITHEE
ERARBROER , EENERHERBE , UBHILERRSR, RiFBRRBHEEURBE LR

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

LZEMAREARENERE (ME 43 #fiR ) B, ESD RFPAHFFRERBEFRSH BTN ANABRNIEZ
7. A3, MREMHBEE LI MEESIHN THEBETHE , TS5/ E - LEE, MRHIXMER , WFE
‘gé{ﬁimﬁﬁ ESD RSB AREKREHZSFERNVNL, EALRERFRRESR-RERE  ERIOIRRK

43 BRT —ANEAREG , HhmABE V), BHERRBE (+Vs) 500mV EEE S, BEPFRENEEER
BURTBIREE, R +Vs e EBRR , FALEAN—NMHASRA-RERSSE , HHBRESE +Vs, BKB
B Vy 2FERISHER. it , A=RiEABNARER NA FaABRRESN 10mA,

MRBFTEERR , Vv RAURTERBRNEEERAR  RAEFENELREERTTEE, XMERHER
MHET  ZBEETRSEAZTBEIEZERARNEN KR AFEEBH KT,

E—NELRBR  MREBR (+Vs R Vs ) B OV NEABMARMNBAES , RASRMAWE, R, B4EER
BORTHRIFE oV RRTAAESRENNEE, IREFEEASHEFVRE | NS E K AR B IR B R A B ARE
TSR-MERTRER, EZRSHFEERERN | AABHLEEFETH, MRBFERIANEES , MBS H
o RENBRFEREIEER, ERXKFERTAARNEBEDARMABEFNARERME,

MR E RN ZBRAVRWEE S |, WA LE RS HALRINASSTA—IRE , A 43 HPiR. SAMEREIERE
FHBRE , ME-REFSEEETIEHRSE. T8 , FHEELMNEBE , LEFH-_RETLRsIWBEL
AEBLZ2THRBREEKFHSE,
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TVS

OPA188
1

ESD Current-

1

1

\ 1

1

- Steering Diodes| 1
Op Amp oo 9 éOUT

Core 1

b '

1

1

1

1

1

1

Edge-Triggered ESD
Absorption Circuit

Tvs® =

Copyright © 2016, Texas Instruments Incorporated
(1) Vy=+Vs +500mV,
(2) TVS : +Vs(max) > VTvseRmin) > +Vso
(3) EWEAN 1kQ.
43. A BRNAEXNERAER ESD B

OPA188 MARFHENE -MERURAY , FTARESEEIAMZIR , WA 43 FR. EASHER NA
B, WARF RIS AEME, BEKESEN G = 1 HEED  RET(HBAGSTRHLSBXE-RERE
ERRE , BRNBARNOE LT ERB RGN ZWAZL, MRAACESEBR , BB UEZERRESRMS , B
LBMAESERVARES 10mA HER, WRANWMAGSBREITAERE , WAL A & B B BE SRR &)
EEMAER. ZAARKBHELSEE OPA18S WIKERFEHAE, B 43 ERTXURRRSGERI[ARHIEE,

8.4 ERHrIhEeEX

OPA188 EHEH—Ih#elE=xX , IEBEREEART 45V (2225 V) BRI, OPA188 MIBRRAKBRHEEN 36V (+
18V),

20 MY © 2013-2016, Texas Instruments Incorporated
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9 NAMRKI

x

/:

T NA BoWMEEFRET TI AH4HE , TI FERHEEBENTEY, BEFNATHEE
TIAHREBEATHENA. FRNRIEANRERITREEB I , LERRLEIEE,

9.1 MAER

OPA188 ZEMAXRRERTNAABRESESHEN AN  FEZB4RNTLREE NANEEZIE, X
0.085uV/°C WEBERBZENEENEECENIRMIBEM, i , ZBHEEEHEH CMRR, PSRR #l A ER
MESHENEREFEETT —#. SFAERAS—#  EXARFRANERISEREREN NA F, X888
FEEROSRMESIH. EASHIERT , 0.1uF BEERREEBHREER,

LT NARBRZRHE DL LAE R OPA188 Y,
9.2 HH NH

9.21 SMNEBEEZHR (V-) Eikes

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

S

V+
Rs2 | Rs3 |
4700 § l ree 4.7Q£ l R
4
Vrs2 O-9 10 kQ ¢ Vkrss
NV
C;
2200 pF
Rs
330Q
—
< - Q2
—
Rs (—
2000 |14 Qi
—
Cs
1000 pF
¥ ,_| l_
O I

10Q

VW O Vrs1 ¢ Viono
R
2k§; f l Irs1 Rioan f l lLoap

v

Copyright © 2016, Texas Instruments Incorporated

44, SMBEZFBFR (V-1) Fikes

9.2.1.1 WRItER
WITERBIE -

« HJFREK : 5V Bl

e WA :O0VE2/ER

« it : OmA E 100mA ER
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B NA (ETRN)
9.2.1.2 FEMRITHE

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

ESURIINEIT , BINIXNESEENNAMEAZERASHNERISE, EHEERASHNELIFALRE, K2
ENMHEEY  ZNASIHRIXEMEEBR, OPA188 CMOS ZEMARE—REAESRE. BEXFAMNBK
EBOBARS , HMEEE,. EHFETHTTHA , HALERURIEE 15mV W EERHEEA, OPA18S R
SRR ERANEEARBEHENBRFALEE , HEENEHBANEEZLZIZEETENER., BXAEENER
EBURLREFNARRE  XESZH/GEATERERZES, OPA18S MW EHAER THRFRZEMAEN
i HIZ IR AR Y MOSFET 834 R = £ 2 41 R K.

$Ei&it TIPD102 HEMH THMAMNIRESH., RITHENMMNONELER  ZSERINBTRITENWEEESE
T (V-I) RS 9 BT

« . BXHSSNRIUTERF., BERFEEE, YRER, PCB XH. FELREMMEER , B2 (T B3Rt
TIPrecision  1ipp102 | BsEEE S (V-) #42E) E(jSLAUSOZ)o i

9.2.1.3 KAH%
45 BR7T B 44 FAIRN SN BEZE BRERETNN E 1513 R,
0.1
— Load
0.075
<
3005
3
0.025
0
0 0.5 1 1.5 2

Input Voltage (V)

45. B V-| EHESHN B2 R
9.22 XA 3.3V HRAERT ADC W4 IRX INA + R

p=3
LUTREFHERN TINA-TI XHEERZE TINA #4 ( B DesignSoft™i2#t ) & TINA-TI
B4, BM TINA-TI XHR RATEREZRR TINA-TI B H,

46 ERT OPA188 IWAAERZR., DIUNNEKBASE (EEEBME ) WEEE. SHERFIRN R,
INA159 EEZBINAE , EBhiZThae , AN HERBMIERES 3.3V 5 5V EEFEHRES (ADC), BETMTHETH
TINA-TI X4 : 233 INA.

22 MY © 2013-2016, Texas Instruments Incorporated
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OPA188 ——O VourN
+

15V
(1) Vout = Vpirr X (41/5) + (Ref 1)/20

46. ¥ 3.3V £RBERT ADC DA INA + BRI

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

Copyright © 2016, Texas Instruments Incorporated

47. HFRNBKES

9.2.4 {KMIEBFRIIEES

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

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

lLoap Rsnunt
100 mQ

15V

+
OPA188

9.25 WRERIR

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

Vour / lLoao= 1V /49.75 mA

Copyright © 2016, Texas Instruments Incorporated
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49 ERTEEBABBUHREDRN OPALSS (A 16 iz, BEHME DACS581 M OPA548 SHRM AL ) -
ZR IS BUE %REE (DAC) BERAER , AN ESHAMARMERAE, AimPH OPALSS EXMMANK
BTRESBEHAXLIVERER., BREUOTHETHE TINA-TI X4 AREBRBE,

R1
10kQ

o

C

2
1kQ  500nF
|
I
15V
OPA188
DAC8581 +

Input = £ 5V i

OPA548 —OVour  Vgur = + 25V

O
-30V

49. TRRERIR
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9.2.6 EBL%M{LIhEEd RTD AR

Bx B 50 BRADH , BSH (BEXEBERNESHELLML) . BRETFWMTHEZETER TINA-TI X - BEEL
ML IHRERY RTD BUKES,

15V
(CAY)] out |
T " ReFs050 |
1uF 1pF
L w2 = L
- 49.1kQ Rs =
60.4 kQ
Ry
4.99 kQ % O
0C=0V
OPA188 O Vour Loocosy
| +
| R
105.8 kQ®
RTD
Pt100 W
Ra
= 1kQ

— Copyright © 2016, Texas Instruments Incorporated
(1) Rs RHEIEZRACHE) AR H& M,
50. BERLMILINEER RTD KRR

10 EBRAEREBI

OPA188 MEIE T/ERESBE N 4V E 36V (+2V E 218V ) ; SHHMKEA T —40°C E +125°C WBREBE, #
HEGM PN BT LB I FEEEREENTLMEETLHS .

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

& 01pF ERBEARRETRFSIHME  TENSREFBRASHERBFERENIRPEDIRE, BXZREAHR
HRENEZFXAEES , BSRAHR.
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11 %=/
11.1 HwREN

NTRUBHNREZITIERE , NERARFHENR B (PCB) HEMTE , B4 :
o XMESANBIRSIMAE RS BEEK ESR 0.1uF BEZRBAR  REVERERIERME. N v+ i

IHE BN ERERRERATERIR MNA,
« NTHREFERS  WAELKNREBZEBIFRL,
o B TVEABTHANBRE EM BFEHREL

« HAMAHNNENRERIR MG, ZEEUMEFEFERE (NENRYMN ) .
- EREXBELBBRREXRIEEEAHFRFH. IHEATEZRPHIELETRBH T ~ERMIRER.

11.2 #wRETRA

VIN—— +
RG VOUT

RF

(Schematic Representation)

Place components
Run the input traces ~ close to device and to
as far away from each other to reduce

the supply lines parasitic errors VS+
as possible RF :
| N/C
[ I
|
| B A
| V+ ! || T (O GND
| [ !

Use low-ESR, ceramic
bypass capacitor

Use low-ESR, | VS VOUT Ground (GND) plane on another layer
ceramic bypass T T T T~
capacitor i
Copyright © 2017, Texas Instruments Incorporated
51. @Rl
26 AL © 2013-2016, Texas Instruments Incorporated


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

13 TEXAS

INSTRUMENTS
OPA188
www.ti.com.cn ZHCSB21B —MARCH 2013—-REVISED SEPTEMBER 2016
12 2RI SCRY 7 Fr
12.1 23

12.1.1 FFRIFF

12.1.1.1 TINA-TI™ (8 F#E M)

TINA™ & —ZKfE . Thetsm K H B TR BRI BERREF, WEFHET SPICE 5/%. TINA-TI & TINA AFR—
AR AEINRERA, T — RVICFEAA BRI, AR IE TN T — AN FEHRE, TINA-TI $@R4LTA £
4L SPICE Hifit« BESAUTUE M, LA HAR R T ThRE .

TINA-TI w5 d Nk, EIRMAm N RELAEIRE /), (97 REWs A2 oy sUR A R . MR I S ik
FNBIEARN LB . BRI D RE, T aE — S PuEA T TR,

12.2 SCRESCEF
12.2.1 MK

TS0 R AH ISR -
(GBE AR EMI LY (OCEkZR S : SBOA128)
(R 15 i 26 P e OB IR #8238 tERE ) (CER%m 5. SBOAO015)

(e BH Ui P W s OB ID A PEAE ) (SLYT442)

(R JE FEIR (V-1) 348 ) (CHR%m 5. SLAUS02)

12.3 OO BE Hrd s

WIS SE B i@ A, 15V ti.com LRSS AFIE SO TE R A DA RE R TN, Bp eI BT
iiE B . AR VEAE R, WARETE OB SR TS BT il k.

12.4 #HX&EE

THEEREME T HXBRRNIEE, EEANBTHE N EERBEERM, XENEIHTHER TI HERAE ,
HEF—ERBRTIHONR ; BRI TIH (EFAXK) -

TIE2E™ HEL&AX T 89 TREJPX TREIH (E2E) X, btk X013 B 8 E Tiest TRIT 2 B hE, £
e2e.ticom 1 , BALZAEE, 5EHR, HRBEHERTIEN —E&HPERRE,

RitXZEF T SERIIXEF UHBEREERERYHN E2E Bz, RIIXBFIEURBRIZFNERRER.
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12.5 Fibp
AL Es (T1), E2E are trademarks of Texas Instruments.
TINA-TI is a trademark of Texas Instruments, Inc and DesignSoft, Inc.
Bluetooth is a registered trademark of Bluetooth SIG, Inc.
DesignSoft, TINA are trademarks of DesignSoft, Inc.
All other trademarks are the property of their respective owners.
12.6 FFERES
ESD Al BE xR IR AR B o AEMNCES (T1) A2 LSS 2 1) TR 15 A BE BT A A B e o G SREASSE S LE B (K0 A B M N 22 AR | W]
y Sy

m ESD [45i/NE SERUNOTERERES , REBAGAIR .  FS AR AT RE A 5 2 BI0IA | I KRR 4030 2808 o vy
A2 PEGRT  FORAT RIS RS -
12.7 Glossary

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

13 MU, BERATATIEE B

CUR DU LI B AT T IS S . 185 Do i e s IF A Sof ] A . XSl s A AR AR, 3RATTAT REAS
S TVTIRRIEAEIT ISR o AnAICHREC T it R 5 B ST AR ARCAS 15 2 B U A
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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 ©)
@ ®)

OPA188AID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA188
OPA188AIDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 QXz
OPA188AIDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 QXz
OPA188AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 QXX
OPA188AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 QXX

OPA188AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA188

@ 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.

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 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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF OPA188 :
o Automotive : OPA188-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
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
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)
OPA188AIDBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 137 | 4.0 8.0 Q3
OPA188AIDBVT SOT-23 | DBV 5 250 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA188AIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA188AIDGKT VSSOP | DGK 8 250 177.8 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA188AIDR SolIC D 8 2500 330.0 12.4 6.4 5.2 2.1 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)
OPA188AIDBVR SOT-23 DBV 5 3000 202.0 201.0 28.0
OPA188AIDBVT SOT-23 DBV 5 250 202.0 201.0 28.0
OPA188AIDGKR VSSOP DGK 8 2500 346.0 346.0 29.0
OPA188AIDGKT VSSOP DGK 8 250 202.0 201.0 28.0
OPA188AIDR SoIC D 8 2500 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA188AID D SOIC 8 75 506.6 8 3940 4.32
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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

)]

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

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

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

EXPOSED METAL

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

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.

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

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

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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