Product ww Order
Folder -!_. Now

13 TEXAS
INSTRUMENTS

Technical
Documents #N Software

Support &
Community

2 Tools &

OPA189, OPA2189
ZHCSH15A —SEPTEMBER 2017—REVISED NOVEMBER 2017

OPAXx189 =ikt . B KM, 36V, ERIE. 14MHz MUX K L7
MR BB EROK RS

1 etk
® %%ﬁg
- FEEE. 0.005pVv/°C
— BRAIEE: 3uV (ROKED
o O ERREE:
- CMRR: 168dB
— JF¥f¥EZE: 170dB
o fEMEFE:
— 1kHz i, e, A: 5.2 nVIWHz
— 0.1Hz = 10Hz M7 : 0.1uVpp
o HEIBIATER:
— AT 14MHz
— JE#EE: 20Vips
— PR EE: 10V BYER, 1.1ps A 0.01%
I UNIIRaa
— MUX KUF %N
— RFIEMI JE5I N
o GEHJRIEE: 4.5V F 36V
o BAH: 1.7mA (BRME)D
o BEHHH
o HNELFE R HIEBL

OPAXx189 fEH-3RE % i 5 H N h R FF R-C E LT
|] P B

Analog Inputs

&

Bridge Sensor

-

4:2
H { HY Robust MUX-Friendly Inputs

Tng,,}};,;;,u"ME MUX without Anti-Parallel Diodes

32t e

Photo
LED  Detector

High-Voltage Multiplexed Input High-Voltage Level Translation
Optical Sensor Input

OPAx189 >—e—
j E +
+
L OPAx189 >—o¢—
Cunent Sensing T

Copyright © 2017, Texas Instruments Incorporated

2 MNH

. EHELZBIERS
o RO

. RAIF

o RN
=N SR E Rl

3 UiH

OPAXx189 (OPA189 #1 OPA2189) Z %) ik & ia i
KA BLAT AR A | PR g 37 B (AR R, AT R
BEEL R PEEAT, R T RN MUX AT 2 2R 4
ATl sh &G0, X4 Rete FIH A mrERe, LA
FALHN 0.4pV 921 L EAT 0.005 puV/°C IR, f#
73 OPAX189 FEH & &Rk AR F 5 M EAARIE
BRI AR, MUX AU B4 N 24 AT 78 it N 5K
NZE 53 B RIS B IR BRI =2, T s T 2 imiE
ARG SI e PERE, FIRHE AR IS . HREAgL%
WA PR ALK ESD /Y. Fr s fERA A e T4
IR VLN -40°C & +125°C.

BEERO
RS ESpSS HERS GrfrfE)
SOIC (8) 4.90mm x 3.90mm

OPA189 SOT-23 (5) (Wi%) |2.90mm x 1.60mm
VSSOP (8) (Ti%) |3.00mm x 3.00mm
SOIC (8) (%) 4.90mm x 3.90mm

VSSOP (8) (Ti%) |3.00mm x 3.00mm
(1) ZETREFTE RIS, 1S WEERE R KRR 1 R T % .

OPAx189 MUX At R NAEFF ISR AT B A Pid
SR TA] P B AR R A BT

OPA2189 (i)

OPAXx189 MUX-friendly Inputs
Prevents Loading of Source
AW OPAX189
g /
=2
8
3 4
Competitor HY Amp
Classical High-Voltage Op Amp
Anti-Parallel Diodes Loads Source

Time
Copyright © 2017, Texas Instruments Incorporated

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
A intellectual property matters and other important disclaimers. UNLESS OTHERWISE NOTED, this document contains PRODUCTION

DATA.

English Data Sheet: SBOS830




I} TEXAS
INSTRUMENTS
OPA189, OPA2189
ZHCSH15A —SEPTEMBER 2017—REVISED NOVEMBER 2017 www.ti.com.cn
Hx
LT M s 1 9 RIFIFISEI oo
2 R e 1 9.1 MAMEE o
3 B e 1 9.2 BB FEH oo
VR S Ak T 2 9; %%%M ..................................................................
5 BERFIEERE oo 3 10 BB e,
6 BIUBERERIIIAL oo 4 11 AR i
% N S 101 AR oo
71 SR 1.2 AiRmpl
7.2 ESD B . 12 BRAFERISTRESZRE oo 32
7.3 LTSN 12.1 %&#iﬁ ................................................................ 32
7.4 BPEREEE: OPALBO .oooooooooooooeoeeeeeeeeeeeeeeeeeeeeeeeeeee 7 122 SCRESCHF

75 HPEBLEE: OPA2189 ..o 7 12.3 AHREER

7.6 HISHEME 12.4 WO IR oo 33

7.7 SR 12,5 D R ettt 33
8 TEAH BB oo 126

8.1 HER oo, 12.7

82 Ifithil 128

8.3 HERE BT oo 19 13 MR EEFITTITE R e 33

8.4 BEEINBERET ..oioeiee e 24

4 BT LR
P 2 RURCA I TR AT 15 2 RTRA A BT .

Changes from Original (September 2017) to Revision A Page
o OPAL89ID ZEHIE YRR AT AEFEEIIETZ vttt 1

2 Copyright © 2017, Texas Instruments Incorporated



13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA189, OPA2189
ZHCSH15A —SEPTEMBER 2017-REVISED NOVEMBER 2017

5 ERFRIILLEE

= (ol
OPA188 25uV, 0.085uV/°C, 8.8nVAHz, BiEHH L. 36V, BEE CMOS
OPA388 5uV, 0.05uv/°C, 7nVAHz, 10MHz, EEFHEHHA/ME. 5.5V, BEH CMOS
OPA333 10uV. 0.05uVv/°C. 25uA, BLEHBMA/ME. 5.5V, BEE CMOS
OPA192 25uV, 0.8uV/°C, 1mA, 10MHz, BL1E#M A/mH. 36V, BHFEE CMOS
OPA140 120uV. 10MHz, 5.1nVAHz. 36V JFET 8 A TiliZ &R ARS
OPA209 SRR SOT-23 £#%M 2.2nv/AVHz, 150uV, 18MHz. 36V RiREE K AS

Copyright © 2017, Texas Instruments Incorporated 3
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7 HARAK
7.1 #XNHEKRIMEE
EBRBREESERNE (BRIESEHRA )@
B/ME BKRE B
BB E Vs = (V4) — (V) i:g :2%
e HiE (V-)-05 (V+) + 0.5 v
ESHASIH E-3) (V+) = (V) +0.2
B +10 mA
g © B B
THERE , Ta -55 150
aE &8, T, 150 °C
PERE |, Tog -65 150

(1) BIhBH A RASEET PRGN ER RSN B FIE K ARIT, XEFIHNERRXRRIRFSG THRMASMEE , XHTRREFFEXR
ERUTUREBIETRAUAGEMEARZA TS ERZET. KENELTENERFERS T UK EERAH TEME.
(2) FwEE , BIHERES - MNHKR.

7.2 ESD #iE#E
& L
v T AEHEEER (HBM) , 4 ANSI/ESDA/JEDEC JS-0010 +4000 v
=so) - = F B EHER (CDM) , B4 JEDEC #158 JESD22-C101@ +1000

(1) JEDEC 3#% JEP155 #7E : 500V HBM BB 1EFR# ESD BAEIFRE TR E47=,
(2) JEDEC X#4 JEP157 HIIE : 250V CDM He EFRAE ESD B4R TR £,

7.3 BUMWIERHE
EEABREESEANE (BRIESHHS )

B/ME PREME BAE By
BeER 4.5 36
3 E |, Vg = (V4) — (V- v
BIREE |, Vg = (V+) = (V-) R +2.25 $18
HEREEE -40 125 °C
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7.4 HHBEEER  OPA189

OPA189
Mg D (SOIC) DGK (VSSOP) DBV (SOT) By
8 5|k 8 5|k 5 5|k
RoJa SEINEHRME 122.0 166.4 134.5 °C/W
Roic(top) SLEHFE (B ) FPE 57.6 54.2 90.5 °C/W
Ross SEBRRAME 67.3 87.9 41.9 °CIW
Yir HLEMHBRHAESH 12.7 5.5 22,5 °C/W
¥ SLEBERRBESHK 66.2 86.4 41.6 °C/W
Roacbot) SEHNE (K ) A N/A N/A N/A °C/W
(1) BXESNFERENNESER , BSH (FE4F IC HERAMEF) MARS.
7.5 AMEEFE : OPA2189
OPA2189
HIEHR O D (SOIC) DGK (VSSOP) By
8 5|k 8 5|k

RoJa SRIRFERME 115.7 150.2 °C/W
Reic(top) L£EHE (I ) A 51.1 439 °C/W
Ros SR BERARMME 60.8 71.4 °C/W
Wir S£EMBHAESH 9.8 2.9 °C/W
Vg SLEHRIRBTESH 59.7 70 °C/W
Reicbot) S£EHNE (R ) A N/A N/A °C/W

(1) BEXRESAFMERERNESER , F2H (FS4H IC HEAER) NARS.

Copyright © 2017, Texas Instruments Incorporated
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7.6 B
Ta=25°C B}, Vou=Vour=Vs /2, #H Rioap = 10kQ EERE Vs /2 ( BRIESHIHA )
BH \ Wit | BME REME BAME| B
KRiBBE
N +0.4 +3 uv
Vos RARFBRE
Ta = —40°C & 125°C +4 uv
dVos/dT RAARFBEZER Ta =—40°C ZE 125°C +0.005 £0.02| uv/eC
PSRR BRI L Ta =—40°C £ 125°C +0.005 £0.05 uvIv
WARELRR
+70 +300 pA
Ig MARBBER Zn = 100 kQ || 500 pF T, =0°C E 85°C *1 A
n
Ta = —40°C & 125°C +10
£140 +600 pA
los RARFBR Zyn = 100 kQ || 500 pF Ta=0°C E 85°C +1.6 N
n
Ta =—40°C & 125°C £3
B
17 NVevs
En MABERS f=0.1Hz & 10Hz
0.1 HVpp
f=10Hz 5.2
~ f = 100Hz 5.2
en WABRERFERE nV/VHz
f = 1kHz 5.2
f = 10kHz 5.2
in MABRBREZRE f=1kHz 165 fANHZ
WABRE
Vewm HEBEEE (V) -0.1 (V+)-25 Y
Vg = +2.25V 120 140
(V-) = 0.1V £ Vg £ (V+) — 2.5V
Vg = 218V 146 168
CMRR R HILE dB
(V-) = 0.1V £ Vg < (V+) — 2.5V, Vs = 18V 120
Ta=-40°C £ 125°C Vg = +2.25V 110
WARR
Zg ESMARR 0.1]|5.5 GQ || pF
Zi HiEm AR 60 1.7 TQ || pF
FrErE
(V=) +0.3V <V <
(V+) = 0.3V, 150 170
Rioap = 10kQ
(V-) +0.3V <Vp<
(V+) = 0.3V, 140
Rioap = 10kQ ,
Ta =—40°C & 125°C
AoL FrEReE i Vg = +18V dB
(V-) + 0.6V < Vg <
(V+) - 0.6V, 150 170
Rioap = 2kQ
(V=) + 0.6V < Vg <
(V+) - 0.6V, 140
Rioap = 2kQ ,
Ta =—40°C & 125°C
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BS54 (continued)
Ta=25°C B, Vey = Vour = Vs /2, 3B Riopp = 10KQ EEE Vs /2 (RIS H T )

B8 \ Wikt | BME REE BAME| 2
SR BT
UGB BAEIRHR Ay=1 8 ViHz
GBW AT R Ay = 1000 14
SR EEE G=1, 10VEHEk 20 Vius
THD+N HBBRAE + RF G=1,f=1kHz, Vg = 3.5Vgus 0.00006%
& 0.1% Vg =18V, G = 0.8 us
ts E#AIATE - L, 10V R
3% 0.01% Vg =218V, G = 11
1,10V Brik
tor T AR E B R Vin X G = Vg 320 ns
b
TR 5 15
EERH Rioap = 10kQ 20 110
Rionap = 2kQ 80 500
Vo Igm:m%m@&a&mwg P 5 15 Y
fERR Rioap = 10kQ 20 110
Rionap = 2kQ 80 500
Ta=-40°C E 125°C , BAEL , R oap = 10kQ 20 120
Isc AR +65 mA
CiLoap BRI HEE MEESIPEREARENXR
Zo FrERH R f=1IMHz , I = 0A , BZRAF i HERSMEEHXR 380 Q
iR
o BEER (SIRAS) gg\—ﬁz.zsv F +18V (Vg=45vE |Ta=25°C 13 17 mA
Ta = —40°C & 125°C 1.8
BE
Ta FEREDE \ -40 +125]  °C
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©
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BABERSHRRERMXR 21
BABERSRERNKR 22
FHESRERMRR (10kQ) 23
FHESRERMNRR (2kQ) 24
FERf R SRR <R 25
MEBTHMERMEREBMAR (10mV BHEX ) 26
TR 5 27
EXgRE 28
U ERE 29
MEBBERIERL ( 10mV M EX ) 30, & 31
RIEESHMERIEARL ( 10V BYEX ) 32, @33
IRt E 34
ERBRERERNIR 35
SAMHBEESHRANIR 36
EMIRR E5ZEEMHXR 37
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Ta=25°C B}, Vg =+18V, Voy =Vs /2, Rioap = 10kQ BEEE Vs /2, F# B C_=100pF ( RIEZHFHA )

14 45
12 40
35
10
= < 30
) )
o 8 w25
2 k)
S 6 s 20
£ £
< A < 15
10
2 5
0 0 bgr—rpgr—T—3 =
! tod S b=t o S =
' s 2 < g S
Input Offset Voltage (uV) " T
Input Offset Voltage Drift (uV/°C)
WU =46.67nV o = 374.5nV N = 2554 u=2.83nV/°C 6 =2.78nV/°C N =96
Vos ( RKAE ) = +3uv dVos / dT ( & KA{E ) = +0.02uV/°C
1. RBEEFEDD 2. RABRERBSH
40 30
35
25
30
g 2 g
2 @
2 20 8 15
= =
IS £
< 15 < 10
10
5 5
Input Bias Current (pA) Input Offset Current (pA)
I WMARBERT=EDH 4. BWAKBERRTED T
5 20
1
S 4 7 S 15
2 3 S 2
% 2 ,’//I, % 10
g £ g s il
2
3z ! 3 L et
£ o £ 0 —
o o) —u
- -1 o L-—/f""‘“/
o o -5
3 -2 g f/
o ® 10
53 5 KV - 181V Vey = 155 V
£ g-15 om=-18 — ‘
N . I
-75 -50 -25 0 25 50 75 100 125 150 -20 -15 -10 -5 0 5 10 15 20
Temperature (°C) Input Common-mode Voltage (V)
5 NI 5 NS I
5. KRiABRESEERKNXR 6. RABRESHEHERMNXR

MR © 2017, Texas Instruments Incorporated 11
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Ta=25°C B}, Vg =+18V, Voy =Vs /2, Rioap = 10kQ BEEE Vs /2, F# B C_=100pF ( RIEZHFHA )

2.0 160 180
E 15 140 . 150
g 10 120 & Open-loop Gain
£ — | 100 | 120
o
0.5
% e—t——_| I T g [T [ \ ) §
£ 00 ‘% o IR Ll_“ g
60 —
E -0.5 = o 20 Phase ~
(] ]
= __\
© 10 \\ \ 30
El 4— V=45V 20 \
215 0 0
-2.0 -20 -30
0 9 18 27 36 1 10 100 1k 10k 100k M 10M
Supply Voltage (V) Frequency (Hz)
5 NEA & 5T
7. X RBESRFREERANXR 8. A st MMM SIMR R R R
80 500
400
60 300
o )
5 £ 200
= 5 L_‘!u A
§ \ % 100 [T ettty i g P4
o 3 0 i)
£ 2
g 20 S m -—100
2 G=-1 \ 3 —200
(@] =
0 ? -300
G=+1 -400
-20 -500
100 1k 10k 100k M 10M -20 -15 -10 -5 0 5 10 15 20
Frequency (Hz) Input Common-mode Voltage (V)
9. AFREBSMBHRR 10. MAREBRSHEEERBXR
24.0 18 ‘
20.0 I 17 N /—40"0
L160 ; " \\\ .
- i
g _ . \
£120 By # s L
(@) \ll" ° 15
2 80 i > 125C \ \
= NS 14
4.0 A N
85T 7
0.0 ad 13
LA
(015
—4.0 L 12
-75 -50 -25 0 25 50 75 100 125 150 0 10 20 30 40 50 60 70 80 90
Temperature (°C) lo (MA)
R
11 BARESANARERSREHNNXR 12, it R FEARAE 5 00 S 0 R
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Ta=25°C B}, Vg =+18V, Voy =Vs /2, Rioap = 10kQ BEEE Vs /2, F# B C_=100pF ( RIEZHFHA )

-12

160
—CMRR
-13 140
y ——L +PSRR
125C ~ 120
) : ) U ——-PSRR
14 Pl )
‘ B o 100 \\
b ssc ) J| S & &
5 15 '\ - 80 \
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/ / 5{ —40T B 60 k
-16 / '% \
A 25T € 40 R
-17
Z ? M
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0 10 20 30 40 50 60 70 80 90 1 10 100 1k 10k 100k iM 10M
lo (MA) Frequency (Hz)
HEEBR
13. B EEEERHERANXR 14. CMRR #ll PSRR SR RIMAX R
180 0.001 180 0.001
o Q o \ g
= 3 z PN =
S 170 3 : 170 N \ @
o s z T @
o 3 14 T~ 5
5 160 — 0.015 - 160 0.0138
E=1 "3 — 3 S M <
3 - \N P 51 Sso bl
@ 150 [ s & 2 150 ] 2.
@ Tg' &J 8
% 2 > g
S 140 012 g 140 01 3
< g @ 2
=3 — o
£ 130 2 2 130 =
S = ] =
S8 < o 3
2 =
120 1 = 120 1
-75 -50 -25 O 25 50 75 100 125 150 -75 50 -25 O 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
15. CMRR S3RE R %% 16. PSRR SREMMXR
— 100
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3 T
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c S
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< >
I 2
(5] 7}
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S T 10
& 3 A
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°
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] S
5 z
< 5
2 8
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- - s 1
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17. 0.1Hz F 10Hz BERS 18. WA BER S HE
EmMRENXR
MR © 2017, Texas Instruments Incorporated 13
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Ta=25°C B}, Vg =+18V, Voy =Vs /2, Rioap = 10kQ BEEE Vs /2, F# B C_=100pF ( RIEZHFHA )

- l r=——=6=T =0 40 = 1 ———G=Te6000ad| ° L
S — — =G =-1, 600-Q Load g 3 — — = G=-1, 2k-Q Load g
@ — — =G =-1, 10k-Q Load 2 @ — — = G=-1, 10k-Q Load =
3 0.1 G = +1, 2k-Q Load 60 T 2 0.1 G = +1 600-Q Load| 60 T
z G = +1, 600-Q Load E Z — 1 ok 3
+ G = +1. 10k-Q Load 3 n = G = +1, 2k-Q Load 3
c B r S c < G = +1, 10k-Q Load S
8 0.01 80 © S 0.01 80 ©
s o 5 9
B @ 5 s @
2 ik g a < )
0.001 -100 & 0.001 -100 5
§ = g ¢ N :
: - g :
s [ — = T Z oM z 3 X z
T 0.0001 g% -120 & T 0.0001 ree -120 &
z 2 = == @
= —~ - N —
o o (o] . Qo
g § | ° i €
0.00001 -140 0.00001 -140
20 200 2k 20k 0.01 0.1 1 10
Frequency (Hz) Output Amplitude (Vgys)
Vour = 3.5V VRwms » BW = 90kHz f=1kHz , BW = 90kHz
19. THD+N L ESRAERIH XK 20. THD+N S HiEE R X R
15 2
212 e = Vs=+18V
o
g / g e S T s R S
G 0.9 I o ) e
2 I & Vs=45V = Vg=%2.25V
@ 0.6 1 ©
? @
2 | 2
=} =} 05
Co3 | (€3
|
)
0 0
0 9 18 27 36 -75 -50 -25 0 25 50 75 100 125 150
Supply Voltage (V) Temperature (°C)
21. BABREHERHEERNXR 22 BREREBEEMNXER
180 T 0.001 180 0.001
Vg=+18V
170 / i 170 7/
) — § | & g
=160 0.013 Z 160 0.012
£ <3 £ Vg=%18V z
& \ ’F'\ S 8 3
2 150 S ® o 150 ©
8 _/ ‘ o 8 g-?
z Vg=£2.25 2 = S I B— T o—— g
< 140 01% & 140 01 £
o S 5 <
= S
130 130
Vg=+2.25
120 1 120 ‘ 1
-50 25 0 25 50 75 100 125 -50 25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
10kQ gk 2kQ fE
23. AR5 RERMNXR 24 AR B ESRERMNRXR
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Ta=25°C B}, Vg =+18V, Voy =Vs /2, Rioap = 10kQ BEEE Vs /2, F# B C_=100pF ( RIEZHFHA )
1k

65
60
/
100 A _. 45
~ & 40
g a B 35
N / % 30
5]
10 > 25
© 20
/ 15
LA 10
1 5
100 1k 10k 100k iMm 10M 100M 0
Frequency (Hz) 10 100 1000
Capacitive Load (pF)
10mV BrER
25. R AT S MR E M X R 26. MEEHHEBRHARBEMRR
/“\ Vout (V)
Vi
5 / AN n) ~
5 / \ +
> Vi
v Vour
s >
E 1)
=1
© N\ /
Time (1 ms/div) Time (0.2 ps/div)
27. AL R B 28. EXHRE

Vin >
= S
S >
> £
n wn
N

VOUT

Input
Output
Time (0.2 ps/div) Time (500 ns/div)
10mV BrER G=+1
29. AR E 30. /MES BRI K
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Ta=25°C B}, Vg =+18V, Voy =Vs /2, Rioap = 10kQ BEEE Vs /2, F# B C_=100pF ( RIEZHFHA )

/,O"f‘

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

35. MHEREREMHIRR

g \ /
2 S
1S >
: N 7 s N\ /
o \ \\ /
S R N
Input Output
Output Input
Time (500 ns/div) Time (500 ns/div)
10mV BrER G=-1 10V M ER G=-1
31. ME S BRI R 32. KIESMERE A
! .01% Settling = +1 mV
-
3 // \\ g A\
a E —
-
/ \\
\ [
Output I
Input I
Time (500 ns/div) Time (500 ns/div)
10V BrEx G=+1 10V BrEx
33. KIES KRR 34. BV RYH
100 40
35 4 \
. 9 _
<é Sinking ~ 30 Vs = £18V 7‘ \
:‘:: 80 ~ ¥ ?j 25 Maximum output voltage without
g \ [} " slew-rate induced distortion. \
=}
O 70 f \ £ 2
=2 \ )
3 Sourcing ; 15 \
&63 60 ~— g: 10 \
I, I Vg = £2.25V \
5 U
40 0
100 1k 10k 100k M

Frequency (Hz)

36. RARHEERERESRRANHXR

16
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Ta=25°C B}, Vg =+18V, Voy =Vs /2, Rioap = 10kQ BEEE Vs /2, F# B C_=100pF ( RIEZHFHA )

EMIRR IN+ (dB)

120
100 U\r/’

80 ‘\ f}h\l

60 /K// N

40 _/_J

20

0
10M 100M 1G
Frequency (Hz)
PRF =-10dBm

37. EMIRR SMZE RN AR

10G

RN © 2017, Texas Instruments Incorporated
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8 1¥4H i%eA
8.1 #hiR

OPAx189 EEMABRREBZNREESHEN SEMEE  FEZSMFEEESFZRE MM, X 0.005uv/°C B
BREENEBRMNEE TR NEMAREME. i, ZB/4TRHEEeNLSEME (EEE CMRR, PSRR H
AoL) o SFRIERASR—# K EXARFRANLRISERELRN NA F , ZRBRBFRIERMFEIM. £XZ
BIBERT ,0.1uF EARRCEBHEER, BSRHEER THRIFMAEENFER A,

OPAx189 RXFZREMABNEEBUENRAHEERAB[RIN —H0, XERANTEBETEN 45V =
36V, ERRVERRERM ABREATEDEANGEE NA. TEBEMREHEBERMAXERE  FERRE
M RERIMNFETENRMARFREES, ZRGETEREHEHRMRE , BEITHFRE, TR
R 7S AR R I T TR B R E ML,

8.2 IhEEIEHE
WEEER RR T OPAx189 FR{E T B 424,

Slew Boost
Circuitry

CLK CLK
N 36 ffi |

-V Differential

Front End > > :] ouT
—-IN ’ o

GM1 GM2 GM3
|l
I
— CCOMP

Ripple Reduction
Technology

Copyright © 2017, Texas Instruments Incorporated
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8.3 45tk 1iHH

OPAx189 RIIZE M AR AEA LB RIMEIR , THEBEN Vs = 4.5V (+2.25V) E Vg = 36V (+18V), I Jt: #
FEENMBR ; eNFENRIBREE H4.5V (¥2.25V) o NF/INF +2.5V i)

HiEW ABERSEDHER, DREERT 40V THATEEERKIRE | BERLXSAMEE i%Tﬁﬁﬁ
MER, FEIIEBETRE ( To=—-40°C E +125°C ) AN ESHMESEFM FiRe BEBREE. BEEE R
EMTCHEES WM AR EF M PR

OPAx189 EHEBEBRMMEHMRERM , FAFSHIASIAERAIRE, ZRAERTANERME B RUERRKIE
11EE$ﬁT)K5E1FJEEE #EA—ERENEELENEARENEARBLERSE, BRESENAAEENBEY
 EERLABRGRANMES, BerREERPSATRNARBERE=ERS (ENH ) ANORER

Jﬁo BYBEEFHNMEASIM ENEBRE | HRXERTLERNES, HihBRRIDIEER AL -

c FRERBRBEYS (BERMHEE ).

 FAH SRR HEMRFEHRTARRE,

 ZEMABNMALESSR (WAHRBESR ) BE.

ﬁﬁm%&ﬂﬂlﬁﬁ&?ﬂmﬁ'ri TR TR |, XLELETRESH 0.1uv/°C RESMMBHEE , E4ABURTRT
EANME, FSRAEER Tﬁﬁﬁkmn BHH BRI,

8.3.1 TI4E4#M

OPAx189 M E TEBEESERERZ 4.5V E 36V ( +2.25V E +18V ) , ZBHE —40°C £ +125°C WEEBERNE
LM, HEEME B RENSHTERIFREEENTREREEEL,

8.3.2 RHIMEFEHF

OPAx189 EBAWIMHMRFZRIPTHEE, SMARDBHEMAETEN , FSEERAFL2REMURE. X&
EMHEETFHARDEHAEAREETENNEEANIAR , 2SHHEREAFAAXNBERN. OPAX189
ARAEANAERERBIRURE, 58, HHRRHEES BTN, B 8RER 7 XM,

T\
/ AN
/ \

Vout (V)
Vin (V)

Output Voltage (5 V/div)

\ /

ANE4
N

Time (1 ms/div)

38. TR

8.3.3 MW AREHERITHRE

TEBHARE (0 OPAx189 ) EM AWMMBAT X KRR EMARNEE X AMNER, REMARERTFXNBEE
ATREESTERASZNMAREBRFSIAERBRS, XEROPRIE ISR R AR LA |, EEXEFEY
RBEMEESRASZNREHTEE EB}EJJ:%M‘%%».LEPE@ﬁ?&&ﬁ&k%ﬁﬂ@ﬁkﬁ%#ieﬁmﬁéﬁ , RBERBEER
FREBRESE (W RC ML),

RN © 2017, Texas Instruments Incorporated 19
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S50 BEEA (T M)
8.3.4 EMI &l

OPAx189 FAERBEH T EM) EERBRETINE (WM ELLEGRZURESFABNESEHENKFZTAHENS
FEBENR ) FEN EMI T, FABEEZITTHEARTLIES EMI LE ; OPAX189 MiX g it et A2 a5, M
E; (TI) ELFFAHE 10MHz £ 6GHz FMIEBE N ABUNENEZERABNILENIE, B 39 ZRTX
OPAx189 BTN HMLE R, & 2 FIH THERR NAPFLEBIWISEMET OPAx189 B EMIRR +IN B, &
x 2HFEMNNATNETRAHNSENESLELLUIRTET. &0 E (GEH AN EMI ##E)
(SBOA128) R FNFMELE , AT LM www.ti.com TEIZ A,
BE T (EMI) M4l (EMIRR) iR TEER AN EMI fiiitt,. FE2EERABENNTANERNEHFRES
BRolEBNAKFEETL. MR—PMZERAREEEMINEE EM SIRMKXBABETL , ZHRAB[LEERS
B EMIRR HH2 N{EEL, ME EMIRR ATAZMEERTER , BERAIHIEMET EMIRR +IN , HE55RES M
RzERARBNEHRBAASIHE | JERAZERREAER EMIRR #EE, —RBERT , RETUATFT=2EEXE
@ AFIT EMIRR R -
o« AXFTAH | ZEMAEEHASIHEIN EM ZFHER , EFELLERS|IESE I e EiF R EFMES.
- ENMRHEZERASBAAEERNHHNYERE , HRIEIEFTERN EMIRR ML,
- ZEREMESIMLENE EMIRR hEHMSIM ENEEHE  FHE PCB LULIRERMERAR T, XNEEMES
SESALEZEMEIRMEMmARFL , MASEHMAHREZEMPCBEL 2 RARKEEXRNMEEER,
ESHEHIEZERAREAIHNEHAES TRLSHETANTNE , RARKBHRARBHFRERRRELS
WRMIERNBNES, ERAR, BERIEEREESTEHN EM TRL2SBEERTINERRE. BSLE
REMARANITR, NN OHNBHRNENTASEEERFENELEESURRFERHMZEORE X,
OPAXx189 B EMIRR +IN S5 BN XZEIE 39 FiR. FAMNBEH U EZERASESZ4MRA (WRTH ) BEF
JLUFHLE EMIRR +IN tERE. OPAXx189 B{VIgW N 14MHz, ETFZINEMN EMIRR MEXRREEMNTIZE
BABTREANTIRES.

. . T
" N
40 /J

20

EMIRR IN+ (dB)

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

39. EMIRR iz,

& 2. OPAx189 £ B#r¥ZE TH EMIRR IN+

R RS E EMIRR IN+
400MHz BHEL B, BHILE., ATRME, |, ik, B5M (UHF) A 48.4dB
BHBEFELKRE (GSM) BA , I'EERF. M. GPS ( £ 1.6GHz ). GSM. fi

900MHz 7Bz, UHF K1 52.8dB
1.8GHz GSM MR , MABFHERF. W, ZE. L KK (1GHz & 2GHz) 69.1dB
2 4GHz 802.11b, 802.11g, 802.11n, ESF® AMABBEE. T, REMEST (ISM) £ 88.9dB

. BIER, WRTLBBEEMIE, S K (2GHz E 4GHz ) :
3.6GHz TLBEN, MEBENSH, D2, BHERE. S KB 82.5dB
5GHz ?%J%éi.i‘)goz'””‘ MZEBENSH. BHBE. AZNILEET. C KB (4GHz 95.5dB

20 MR © 2017, Texas Instruments Incorporated
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8.3.5 EMIRR +IN iz &

40 ERTRATME EMIRR +IN WEHEHRE, SFURAKMELERZIZERABRERARF. Z2EHR K
FABMEIREPRAI  HaHRERIRERRSE (LPF) IHREAFTAKR (DMM). ZizE R KRS8 AR AKE
NABASHBEERS ;B2 , £#HAE EMIRR IN+ REREMZR XU, FARATEREHNEFENER
KiABE, LPFRETAXRSURTFHTARBENRRFIMESRET.

Ambient temperature: 25°C

+V
50 Q { Low-Pass Filter
+
RF source v
DC Bias: 0 V .
Sample /
Modulation: None (CW) AviTzfgieng Digital Multimeter
Frequency Sweep: 201 pt. Log Not shown: 0.1 pF and 10 uF
supply decoupling
Copyright © 2016, Texas Instruments Incorporated l

40. EMIRR +IN T &

8.3.6 BT

BRITARZELQRERTEERRBAZIHIIFHEINRT, XLEATNESETS4EA , ERARBESSRE
FEIHEZRAHSIE, XERESIMIENESE— N IEEARIMESNESAHE T ZNEEICIHNIS ELRE
ENESIHEE. i, XEERGNERNPEHEMRE (ESD) RIFUAE , IR RAE A MARIEFRIP SR
BAZEI ESD EHMEN,

REB RS T HRZEAR ESD BRUREBRABHEMANXKUELAMAL ., BSHAE 41 TH OPAX189 FEEH
ESD ERMER ( AELXEIER ). ESD RF BRI RSN BRI —ME, XLEZREN @ AN LM%
Ei&ﬁlﬁl MEBALERLER | HF EERIZERARNNIBRERF. SR BIEEBIKIERE THEMLE T RBUER

788 o

ESD SHA~EENEBRERT , MEHEEY¥SARARENERRANENSERKT. ESD RIFBERITHEE
ERASFRZOAER , EENEREBREE , U EERRT, R ERREHNESRURBE LR,

HAMARSDMRARRRR[MEIM E~4E ESD BER , BRFHRE— IS ISR -NE. REDRMEREE , BRI
SR ARESEE, RINBRAEAMARMERE , ZEENT OPAx189 WIEETBEMBAEFEEKFZ
H, BHZRERS , REB4HLREHEAFRERFIREEREEL2KF,

HZERARBEAENBRE (WE 41 PR ) B, ESD RFEGRRERBEBRSHETEN ANABENIE
7. A3, MREMHNBEELIEESIMN TFBRETE , TRERK5E—LERE, MRHAXMER , WEESD
ﬁ%ﬁ ESD RIFEEATERREHESEROKE, EMALRBRPIRELSHR-RERE , BROBRTUEE

B 41 T —NEMARE , EFRmABRE (V) B8 TEBREE (V+) 500mV BEES, BERPFRENKSHIE
MBURT IR, MR v+ BEBEARR , FLALEN-—TMHASR-RERRTE , AFERESFE +Veo B
KBS Vy 2T REEHER. Ft , ABFEBROABEN MR FARRREN 10mA,

WRBFTEERR , Vv RAURRTENBRUEEERASR  REFENEEREERETEE, XHHERLRE
B, BRI BEETRESASIHBHEERAF[NEX ZAFEHE,

S-ANERLRBER  MREBER V+ F V- oV RERARENRAES , RARKMARES, B  XFEZEER
RTBFE OV RETRMAGSEERNNSE, NRBREASHEIVRS , NEERARBRERABEARBEY
SRoMEH TR, BZRSHFEERERMS , RASRETRELTEEE TE, MRERIINEES , NE
THAI—RENBRGEFIEFE K BRKPEURT i AR SR80 SR AR R T B PTA R,

MR THEE IR 1Z BRI RIKEE S , WA BIRS| BALRMATTFHNZRE |, E 41 PR, BHRIEEERE
FHEE , ME-RETQEEFIERESE. T, FARELTAEBE , UEFH-REERFRSIMEE L
AEBSRE THBRIREEKFNSE,

MR © 2017, Texas Instruments Incorporated 21
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: 1

: k pL-— | |

1
and + N ESD Current- '

ki = \h Steering Diodes ]

1 * Op Ay . A Out
+In 4 Core// 1
-T l'/‘ Edge-Triggered ESD

: Absorption Circuit : R

|

]

A=A

Copyright © 2017, Texas Instruments Incorporated
(1) Vi =V++500mV
(2) TVS : 40V > Vryser (min) > V+ ; EF Vryser (min) RS BENFREFEENRPDIEE
(3) HEFHTHEWELN 5kQ.

41. SHEBERNAAXHERAE ESD BiF

8.3.7 XEZHEABNEWA

OPAx189 EfF TAMBWARIZIT , AFXRARAZSERE , ANTRESHM AR, BFERLT , SEE CMOS
BXREMARKBEEROHBK-RE , IRPAARCEURZITRHBEIXSHRIZHERENS Vs BE , H#
%m%}giﬁ%%ﬁ#o MR AW EANK, EEEZ RN IEERAMRKR[ERNLREN |, AT EFKES
VGS jSo

OPAx189 BRI XRMARARMRTIXLERR , ZHRRTAREERMBRANES BEN HIABRAN @A RE LR,
RXBRTIFREZHER MA (XENARHRBEZERETRQIER RCIRBEMET=ERN ) PHIAWFZSFE
W, EENXE R UARANENEEREAMEHT , OPAX189 AR HEBHEIRME, OPAX189 A LA
LRER. EDMAELXIRAGERE DARER (AN TERER)

22 MR © 2017, Texas Instruments Incorporated
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8.3.8 MEFEMEE

B 42 ERTRARNEREENEERAREEATRRERMNWEBKES (TRIBRBASEMNE , RLFR=4%

AR ), BPFERT OPAx189 M OPA211 , HITE T EBREF, EERABAFERLEERFIE

MERBRFEIE, BERFEERXALENESIEERE, BERBEFUNEHARELERNESEEE , HIRETE

HFEBERER—PMREFBEDE, Fit , SENAPZERRFNRERFEORTIRBE . FRENRREKER , BRE

FOZBAIT  BERFEEES. ATEERABEFRA CMOS #HA , OPAX189 X753 EK & KM 7 F{K B R

;%gg,owuwg%ﬂw%ﬁ@%ﬁﬁﬁ?&ﬁ%ﬁ%ﬁ@ﬁﬂ%ﬂu@%m,ﬁﬁ%#mw%ﬁmmmﬁE@
Fo

B 42 FimAERBBEITELN , XS5BT :

. e,= BERS

o iy= BB

« Rs =R

o k=HRZLESE =1.38x102JK

s T=FEKERE K

BXUERFENEZFMAEE  FSRELXEFITE,

_lop T
E] OPA211 /
z \‘/ /
S
o / -
i pts
2 100n et
2 L
a OPAX189 el
s 10n ¥ 7;%
g Z
3 /
%] 1n - i
© PPd
K - L
2 0 Pies Resistor Noise Rs = 3.6 kQ
o 0.1n
g 1 10 100 1k 10k 100k 1M  10M
S Source Resistance, Rg (Q)

Copyright © 2017, Texas Instruments Incorporated
Rs =3.6kQ ( 1@ 42 FI7R ) »
ERBERAMER £, OPAX189 tk OPA211 EFERIREF,

B 42, RRARMNERSEHEEERN OPAXx189 M OPA211 KR 48E

8.3.9 EHAmEitHE

KRB ERRIUTEEFADFIFIERER. APERFRERZSBERTIELSES N ; NERFRERNBEZER
KREFRFEMRERV I, BIREIRFERFTEIRS 22/ F 5 MIRE,

TR BRI D AN RIRFE SHENFERIEL, 42 BRTZEE. REREFENEEE ; Hit , EES
EREE AR REERREARERKERSFNHEND E,

43 ERTEEBBNENR (A) MRHE B) CERASEREE, TEAESNWEREES , RIBMEHEMHER[H
ATFEIRE, BEBAT  BERABSNERAREAERIBEMESRTERN , #HIM~E£HNANEESE, B

= , OPAX189 RIKAY B E 7S Z K& R IE 7 Tk v LA ZBE R it

—RABEEREESENRBEHEECXLERSRBEEEZHAT, BEARBEETARBKASRNEGH, ATER
THAMEENERFITELR.

RN © 2017, Texas Instruments Incorporated 23
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(A) Noise in Noninverting Gain Configuration

(€Y

)

3

®
Q)

(6)

™

®)
9

Noise at the output is given as Eq, where

R Ry - Ry 1\
Ep = (1 +R_:) : \/(35)2 + (en)? + (eRllle)z + (in - Rs)? + (iN : [R11+ Rzz]) [Vims ]

4
es =+/4-kp-T(K)-Rs [E] Thermal noise of Rg

Ry R, v
erir, = |4 kp T(K)- [R1 m Rz] [E] Thermal noise of R; || R,

kg = 1.38065 - 1023 [%] Boltzmann Constant

T(K) =23715+4+T(°C) [K] Temperature in kelvins

Noise at the output is given as Eq, where

2
R, 2 (. [Rs+R) R,
Ey = (1 +m) . \/(Qv)z + (ery+reir,) + (lzv R+ R TR, [ Vms ]

_ (Rs+R1) 'Ry 4
ery+RslR, = |4 kg T(K)- R+ Ry + R, [\/E] Thermal noise of (R; + Rs) || Rz

kp = 1.38065- 10723 [%] Boltzmann Constant

T(K) =23715+T(C) [K] Temperature in kelvins

Copyright © 2017, Texas Instruments Incorporated

(1) e, RAKRBNEERFHFILBRE, T OPAx189 RIEEM AL | e, = 5.2nV/NHz ( 1kHz B ) 6
2) i, REABHERBEFINLRE, T OPAx189 RFZE M AL , i, = 165fA/NHz ( 1kHz &t ) o
(3) BAXRFITEMHEHMRIR , BiHR TI SBEXRERIZ,

8.4 ERtrIhEeE

43. WHEEFHRFEITE

OPAx189 BEHE —IhaEE= K JHEBERBEEKRT 45V (#2.25V) B I{E, OPAx189 MIHRAHERBEERN 36V (=

18V).

24
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9 NAMRKI

x

/:

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

9.1 MAER

OPAXx189 BERARHERFZNEESHEN BEMEE  FEZSHZRIEEEEATFSER NMA. X
0.005uV/°C WRZHBRZENEEMNEESCENERIREME. A | ZB[HEELEHN CMRR, PSRR fl Ay ERM
REEHENERRFZTT &, SMERASE—® , EXARFRANBERISHEREBREN NA + , ZBHEERHR
EREHHEIM, EAZHERLT , 0.1uF ERB[EEBHEZER,

LAR BL A RBIMXRHE D BULAN AT LAE A OPAX189 Y ERER
9.2 HH NH
9.2.1 25kHz {Ei@EIEKae

>—e——() Output

OPAXx189

Copyright © 2017, Texas Instruments Incorporated

44. 25kHz KEEK 2

9.2.1.1 WRItER

EERKFBEATECSHE NA PREREHHILES, OPAXI89 RMHIFEEEHESE. SRENHIRIE
K. 44 BRTESLE NAFELN —MEEE K.

AT ROIERATSE -

o 83 =5V/V(RHEERE)

o {KBHILSNZER = 25kHz

o BEWHIEISIEERN 3dB B =YL E R IE R AT A

9.2.1.2 #FEMRITHE
44 BRRTHATRENEINGENTRIBEZ RIGHEE, FALN 1 TEBEEEBERK,

Output( )= -1/RR3C,Cy
Input s% +(s/Cy) (VR +VYR3 + VYR, ) +YR3R,C,Cs )
ZEEFTEESRE, WTZEE , ALK 2 HEERESTEBH LINE
Gain= Rs
R

1
1
fc ~or (JR3R4C,Cs) @
ARSI EMLRKIRRIT. WEBENCH®RKZSRRITSRE—REE, Hhegm A BETEANTRIBKERIT

2. 88y WEBENCH® JEiK=Ri1R1t2: , AP AIEARE T ESERASEN T HNEESERFRENTIRAHK
TERERKRRIT AR,

RN © 2017, Texas Instruments Incorporated 25
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HE NA (ETR)

WEBENCH ZitFOUETREN T EFRRIEM WEBENCH JEKSERITES | IRRFiHFREB EL X T EEHS
sRolE, RICNPETBNSRERIERSBREE,

9.2.1.3 KA

20

2 N\

Gain (db)

-40

-60
100 1k 10k 100k iM
Frequency (Hz)

45. OPAx189 —Mt 25kHz Y1 LT KK @iE R ES
9.2.2 XA 3.3V HRAERT ADC W5 IR INA + TR

)=
LTE&FHERH TINA-TI XHEREZE TINA B4 ( B DesignSoft™iZ# ) & TINA-TI
Br. BM TINA-TI XK R TEETRH TINA-TI B,

B 46 &R T OPAx189 MAIAERE S IXNNUERKMAR (EERRWEE ) WEHEE., SHERAKN R, INALSY
E}i?ﬁﬁi&t%ﬁ‘éﬁ}zﬁmm'é 3.3V B 5V B EHREE (ADC) #HITEZEN TR, FRGUTHETE TINATI
Do INA,

15V
O
+
OPAx189
. _
Voirr / 2 Cf) o Rp
\ -5V 10kQ
) RG
v + 500 Q
Y —
0V YW
_ Ry
15V
~ —Vore/2 Cf) O 10 kQ
+
OPAX189 O VourN

Copyright © 2017, Texas Instruments Incorporated
(l) VOUT = VDlFF X (41/5) + (Ref 1)/20

46. XM 3.3V BRAEMT ADC A I INA + TR

26 MR © 2017, Texas Instruments Incorporated
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B NA (ETRN)
9.2.3 HAMAEE
47 EHTHRNHMASBHELREE, 2HMTEETE TINA-TI U : N HASFHEE,

Ry
+5V
—0O Vour
L M —oVeer

Copyright © 2017, Texas Instruments Incorporated

47. HABKER

9.2.4 {EMEBRIsFEES

B 48 ER TR R BRI A P EEBRY OPAX189, REEIR (I oap) A REERT (Repunt) EFEER. HWEBEE
B OPAx189 L 201 fEHYEIMB A, HAREIHR , MEEBFRAVIRESTTE N 0A = 500mA , XN T OV = 10V B%
ﬂtﬁ%gﬁlﬁlo ZHHTETEIER S REHFRHIEENESHTET ., REOTHEETE TINATI XH : 8RR
Il °

VSVSTEM
Q
Load
15 Vv
+
Vout = loap * Rsrunt(1 + Re/ Rin)
OPAXx189 —O Vour
R Vour / lLoao= 1V /49.75 mA
| SHUNT _ OuT / ILOAD!
LOAD § 100 mQ
= Rin R
= 100 Q 20 kQ
Ce
||
I
150
Copyright © 2017, Texas Instruments Incorporated pF

48. R Rk RER

9.25 HARERIR

B 49 ERTERENBEUREEERN OPAX189 ( £/ 16 fI, HEHH DACS581 #l OPA548 EHERM AR ) o
ZN AR RES (DAC) BEMARRE , HLBEZHAMARNERAR, FImTH OPAX189 E&fhim AFEK
HTRESEEARIVEZES, FREEMTEE TR TINA-TI XH : AIREZEERBE,

MR © 2017, Texas Instruments Incorporated 27
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HE NA (ETR)

Cy
500 nF
R1 R4
10 kQ ) 40 kQ
o ANN—e
GND Rz
1kQ
C,
500 nF
I I +30V
+15V
Rs OPA548 OV
- 10 kQ our
OPAX189 — \AN\N———1+ Output = + 25V
DAC8581 +
-30V
15V

Input = + 5V

Copyright © 2017, Texas Instruments Incorporated

49. ARERIR

0.2.6 BEBLMILIIEERN RTD HAES

B2 (BHENZERNEFHELLMLE) (SLYT442) LT #EE 50 AIRADH. FEEMTEETER TINA-TI X
fr : ERLMLINERRY RTD KSR,

15V
GV) out | T
T " REFs050 |— 1
1puF 1puF
L o = L
- 49.1kQ Rs -
60.4 kQ
Ry
4.99 kQ % =
OPAX189 O Vour g;cozo_\g v
| +
1 Re
105.8 kQ®
RTD
PLL00 WV
Rs
= 1kQ

— Copyright © 2017, Texas Instruments Incorporated
(1) Rs RHEIEZRACHE AR H& M,
50. BERLMLINEER RTD KRR
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9.3 R&ERHI

931 24U AYX EPHELBERINTMEREBESAT

OPAx189 BE ADS1225 — 2T 24 NEDHEZRSEHINEMERRBES AT RSEH, —FF OPAx189 HAEEXE
AFABLERBARE (1A) BB , HBEEETRINELUREREH S SEARS ., HRELAREEH 5V WEBEE (X
T Vex ) e, HREHERORLHINZESBE, ZESBETEEFEDN , HERAMNGHEFBREER Vey / 20

ARFBIFEA OPAX189 WERRHEEHENHMAKXIFEHEE (0.4uV) M AKFELEEZEE (0.005pV/°C), EIEH
B (5.2nVAVHz) MBRMFEFUR HENEZEENSHARR. AX A BREERTERRBEHRAT BIrED
£5 , MBAEIRSN 24 {4 A-Z ADS1225 EEFE#ES (ADC) #HITREMERR, ADS1225 EF 100SPS HiIFRE,
BEBETREE DU REAET A START 5| Bidt 1T S i 40 ThRE,

c c C
2-Rp : Y ;
0.1nF 0.1 pF 0.1nF
G=1+ ’
: o guisnl
GND GND GND
+ GND
OPAX189 VAN
VREFN VREFP  AVDD
RTRACE % RTRACE
+15V
G —
—/\W——e 10uF Pvee
Re
10 kQ R, START pvep
1kQ
+SENSE +OUT | sensE ,_* }—»—\NV‘—@* AINPL SCLK
Ce
i DRDY / DOUT MSP430xxx
or other host
Re c. _L
§ 2o — ADS1225
Ce
1uF 1RkZQ
MODE
Vex Load Cell ] }—»—\NV‘—\—\Oi AINNI
BUFEN
Re
o 10KQ TEMPEN
———\\N——9
Cs  _1
10 uF ——
+15V : e
= GND N/ e
OPAX189
+
GND

Copyright © 2017, Texas Instruments Incorporated
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10 EBRHEE

omvm9MaEI¢%E E 45V E 36V (+2.25V F +18V ) ; iR 41E —40°C
SRAIE, B hNET THAETELERREN LTS ETLHNSH,

ZE +125°C WEETRERNE

CAUTION

BIREEET 40V AJRELN SR ERK AR ( BSRLXNRATEH ) -

5 0.1pF EﬁﬂﬁﬁﬁTﬁﬁmwm
SRR EBERPBEIRNIRE, ﬁ%%%%@uEMﬁ% , BSR B EERD .

RO MNE R BIRH
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11 %=/

111

hRERE

NTRUBHNREZITHRE , NEARFH PCB AR , B4 :

%?g%#%%i%%ﬁ3|ﬁﬂ&i§§ﬁﬁﬁ§§¢%'ﬁ%lﬁﬂ%ﬁ§o SR B A RET REE B A KRR

RRBDBERFE,

- ESANERS|IEMEEZ RIEEE ESR 0.1uF MESRKBRSE , HEVERERTRSF. M v+ FiE
IR ENERBERREATRBERR NA,

FERNENNHRFHy 2 ERSEEANEERNEFINFSE2—. & PCB PEEN—EBRZE

TIMEREMER, EHEETEHANBEEE T EM) BF5, BENBFESNENZHHTYER

B, ANREEEMBER. BXESHMER , BSH PCB 2 —NEEM AL RITHAH,

ATHODBFERES , FUAAELRTHEEEERELRMEHEL, NRXEELTEREIE , LBBE

SEARFNELAEEMXELFTHERESESS,

AMAKHMUENREFITRMG. WE 52 iR, £ RF Ml RG BIERMEHATRAREM B/ NEFEBR,

- RABEREEMALELZ. Vi MAELRBEPHEBRBNIS .
o EREXBELBARRERFIEEEHRIF T, IHATEERDHEELETRES T-ERERER.
o NIREGHREMEE , TI BWELE PCB RENHERTEE.
o EMBEEEKBRRFTERETEAENERRMLIAEERL, FEEMER PCB KEERE , TI BiX
N PCB AFMT , UERBEENBAR[GHEPNES, KSBEET , BEEE 85°C TEEREMT 30
ZEENT,
11.2 HRTRH6
Place bypass
capacitors as close to
device as possible
onp  Useground pours for (avoid use of vias)
shielding the input c3 ca
Y signal pairs L L
R3
M I8 1T
R3
] ne ne | 8] c4 ] ~e Ne | 8] +V
R1 R1
IN- O—AM———2 | -IN v+ 7 H 7V L] - v [7]
IN+ W 3|+ out| 6 J&——»out o | A B out| 6] ouT
a| v- Ne 5] v c1 (o] v- ne 5]
R4 IN+ GND
D %7 R4 v
c2 Place components C1 4H7 Use a low-
close to device and to <4— ESR,ceramic bypass
each other to reduce 4‘ ’7 capacitor
parasitic errors Cc2
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12 SFANSCRS SR

12.1 23
12.1.1 FFRIFF

12.1.1.1 TINA-TI™ (#5E F#)

TINA-TI™ & —3 3T SPICE 518 ik HAEY, 5 H I HINEE K. TINA-TI™ 2 TINA™EAE—2K &
WATNREA, BT — RANTCEMF PRGN, R TN T — DN ERBE . TINA-TI™ 324t prE L5t
] SPICE Eiit BRSAUUE b, LA HAR BT ThRE .

TINA-TI™ ST 5 AL BERe ), (BT H P A2 F07 X3R4 %, Al A Analog eLab Design Center (541
BT SRa s Bt ol gt Fake MEAMCER SR AL B N AR F R L BR DA IR I ThRe, AT AL —
AN HIPENTT LA,

www.ti.com.cn

X R R TINA B4 (1 DesignSoft™IR ) Bt TINA-TI™ #ft, i R4k TINA-
TI™ SCARJEHR 3% TINA-TI™ 244

12.1.1.2 Tl mEE T
BRIREL T EEREELE, 5 V5H http://www.ti.com.cn/ww/analog/precision-designs/. Tl EkEEwIHEH TI A6 &

R N LR QAR )y 58, $R AL 7 VR SEATHUBR I TAR SR B AR s, 0. Se R R AR
(PCB) Huit [ BR AN JRIAT LR . WIRHE B LU MR REM B 45

12.2 RS HE

12.2.1 MHFRICRY

FHZ AL TE S R DL N2

o FEEARS:  FFEPE AL

o PCB & —MNaH KA s it 21
o (BHMCABEGRENE) , F 3 E: LR IREIMT
o (BHMCAREGRENE) , F2 B BRI iREIMT
o (TEEZENFINEN LT IRIE 5. MFB JEK #3540 1)
o IBHRCKAVERE T

o IBHE KA HI R
o HIEBCKAS

o TCHIER A AHAF IR AT iy AR

o (RUTHILE EE X F K A8 38 R P BE D

o (IBECKAH B ETFIE (EMI) FIHEE )

o (HIPH=CIR ER I A 26 PELE )

o (Tl GEFEE W TIPD102 &0l H 52 LR (V-1) #4048

12.3 HHREER:

;gg§%§U$TmﬁwH%§° FMAFEEAR SRS . SRR S SR T RAEAE, DL s R Bl 7= 5
J] T > o

* 3. MEERE
LG F= i 3 SLEITIY HARSCRY T E AR A4 XHRFAIFLIX
OPA189 15 s Ak 15 s Ak 15 s Ak 15 s Ak 1 i Ak
OPA2189 15 s Ak 15 s Ak 15 s Ak 15 s Ak 1 i Ak
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12.4 BSOS H R IE RN

IR EARBCOF SR R, S TR W LR 6 H k. 24 B, sl @M JENDF BB
PR ERT R ARESUN TG S, AR OB SO TP R A BT T iR

125 #HX&EJHE

THIEZRME TI dtXBRNIERE, #ENATHS N PEFRBERAREM, XEREHTHEA TI BARAE ,

HEFT—ERBRTIONR] ; BZE TIH FERAZK .

TIE2E™ fE4k X TI /T IFxI TR (E2E) # X, X6l B ME TR TR IF 2B E, £
e2eticom |, BAILLZFARIE, 2ZHAR,. AREBHAERTIEM—EHBIEREIE,

RitXE T SERQIFEG UHEBERREEREGHEN E2E Bz, BRIUTXBTEUERBAIZENERREES,

12.6 Fifr

TINA-TI, E2E are trademarks of Texas Instruments.

WEBENCH is a registered trademark of Texas Instruments.
W7 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.

12,7 FrEBBEES
ESD Al g IR IZAE L B . B (038 (T1) B BOB I I 24 i TR0 i WAL TR A S o 1 A TE T AT WA 2B A2 | 7T
A ELTIRER .

A\ Esp (RN BB A 2 | KT M R R T T SR AR BB T R T 2 5 SR A, 0k A TR Ay e A1 2 M o
e 2 SEUI R 5 H R AT (U AR B o
12.8 Rig%
SLYZ022 — Tl RiE.
R ARERSNH HEREAE . G55 FE Lo

13 M. HEEMPITIEGE R

PAR TP O E U e o SR AT MG B . 15 RO AT X5 € S TR Bt ol s . Blmin A2 s, AR
ATIE R AVETT HOCRS o InAR SR B R A S A AR AS , 1 2 B 220 4 50T o
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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)

OPA189ID ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA189 Samples
OPA189IDBVR ACTIVE SOT-23 DBV 5 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1CTV Samples
OPA189IDBVT ACTIVE SOT-23 DBV 5 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1CTV
OPA189IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1CS6 Samples
OPA189IDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1CS6 Samples

OPA189IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA189

OPA2189I1D ACTIVE SoIC D 8 75 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 OP2189 Samples
OPA2189IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 1VQQ Samples
OPA2189IDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 1VQQ Samples

OPA2189IDR ACTIVE SoIC D 8 2500 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 OP2189 Samples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.
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® 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.

® Lead 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
A |+ KO ’<—P14>1
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
\ 4 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
O O O O O OO O O 0778procket 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)
OPA189IDBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 137 | 4.0 8.0 Q3
OPA189IDBVT SOT-23 | DBV 5 250 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA189IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
OPA189IDGKT VSSOP DGK 8 250 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA189IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2189IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2189IDGKT VSSOP DGK 8 250 330.0 12.4 53 3.4 1.4 8.0 12.0 Q1
OPA2189IDR SOIC D 8 2500 330.0 12.8 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)
OPA189IDBVR SOT-23 DBV 5 3000 213.0 191.0 35.0
OPA189IDBVT SOT-23 DBV 5 250 213.0 191.0 35.0
OPA189IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA189IDGKT VSSOP DGK 8 250 366.0 364.0 50.0
OPA189IDR SOoIC D 8 2500 853.0 449.0 35.0
OPA2189IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2189IDGKT VSSOP DGK 8 250 366.0 364.0 50.0
OPA2189IDR SoIC D 8 2500 366.0 364.0 50.0
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TUBE
T - Tube
height L - Tube length
f
W-Tube _| _ _ _ _ _ _ __ _ _ ___ e _____ 1.
i 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)
OPA189ID D SOoIC 8 75 506.6 8 3940 4.32
OPA2189ID D SoIC 8 75 517 7.87 635 4.25
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PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

NOTES:

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

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

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

INSTRUMENTS
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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/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.

INSTRUMENTS
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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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www.ti.com




EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

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

INSTRUMENTS
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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
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LAND PATTERN DATA

DGK (S—PDSO—-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I T PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
e ER
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

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.
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